Y--  CORNELL  UNIVERSITY 

MEDICAL  LIBRARY 

4li 


I* 


'■ 


I^C 


y     ^-if    S,  ITHAOA   DIVISION. 

i*-'    ■  \r'  ^    GIFT  FROM  THE  LIBRARY   OF 

-^HARLES  EDWARD  VAN  CLEEF,  M.D. 

.s. 


XJB.  S.  CORNELL  UNIVERSITY,  '71. 


CORNELL  UNIVERSITY   LIBRAR'' 


3  1924  104  226  323 


(fiatiteU  Umaeraity  library 

3tl;aca,  JJem  fork 

THE 

CHARLES  EDWARD  VAN  CLEEF 
MEMORIAL  LIBRARY 

BOUGHT   WITH    THE    INCOME    OF    A    FUND    GIVEN    FOR 
THE    USE    OF   THE    ITHACA    DIVISION    OF 

THE  CORNELL   UNIVERSITY    MEDICAL 

COLLEGE 

BY 

MYNDERSE  VAN  CLEEF 

CLASS    OF    1874 
1921 


The  original  of  tiiis  book  is  in 
tine  Cornell  University  Library. 

There  are  no  known  copyright  restrictions  in 
the  United  States  on  the  use  of  the  text. 


http://www.archive.org/details/cu31924104226323 


SYSTEM  OF  MEDICINE. 


EDITED  BY 

J.  RUSSELL  REYNOLDS,  M.D.,  RRS., 

FELLOW  OP  TUE  ROYAL  COLLEGE  OF  THYSICIANS  OF  LONDON  ; 

FELLOW  OF  THE  IHPEKIAL  LEOPOLD-CAEOLISA  ACADEMY  OF  GERMANY  ; 

FELLOW  OF  UNIVERSITY  COLLEGE,  LOND.  ; 

PK0FES80K  OP  THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE  IN  UNIVERSITY  COLLEGE  ; 

PHYSICIAN  TO  UNIVERSITY  COLLEGE  HOSPITAL  ; 

EXAMINER  IN  MEDICINE  TO  THE  UNIVERSITY  OF  LONDON. 


WITH  NUMEROUS  ADDITIONS  AND  ILLUSTRATIONS, 

BY 

HE¥RY  HARTSHORNE,  A.M.,  M.D., 

FELLOW  OP  THE  COLLEGE  OF  PHYBIC"rAN8  OF  PHILADELPHIA  ;    FORMERLY  PH0FES80B  OF  PEACTrCE  OF 

MEDICINE  IN   MEDICAL  DEPARTMENT  OF  PENNSYLVANIA  COLLEGE,  AND  PHYSICIAN  TO  THE 

EPISCOPAL  HOSPITAL  OF  PHILADELPHIA  ;   LATELY  PROFESSOR  OF  HYGIENE 

IN    THE    UNIVERSITY    OF    PENNSYLVANIA,  AND    PROFESSOR   OF 

HYGIENE   AND   DISEASES    OF    CHILDREN   IN    THE 

woman's    MEDICAL   COLLEGE   OP 

PENNSYLVANIA:   ETC. 


IN   THREE   VOLUMES. 

VOL.  II. 

DISEASES  OP  THE  RESPIRATORY  AND  CIRCULATORY  SYSTEMS. 


PHILADELPHIA: 

HElsTET  O.  LEA'S  SOT^T  &  00. 
18  8  0. 


Entered  according  to  Act  of  Congress,  in  tlie  year  1879,  by 

HENRY     C.     LEA, 

m  tlie  Office  of  the  Librarian  of  Congress.     All  rights  reserved. 


COLLINS,     PHINTEE. 


CONTENTS  OF  VOL.  II. 


PART   11.— Continued. 

LOCAL  DISEASES,  OB  AFFECTIONS  OF  PABTICULAB  OBGANS  OB 
SYSTEMS  OF  OBGANS. 

DISEASES  OP  THE  RESPIRATORY  SYSTEM. 


A.   DISEASES  OF  THE  LARYNX  :— 

DISEASES  OF  THE  LARYNX,  by  Moreell  Mackenzie,  M.D. 

PAGE 

Primary  Diseases — 

Unilateral  Paralysis  of  Ad- 
ductors  ....  30 
Bilateral  Paralysis  of  Ab- 
ductors  ....  30 
Unilateral  Paralysis  of  Ab- 
ductors  ....  31 
Spasm:  Laryngismus  strid- 
ulus        ....  32 
Diseases  of  the  Sensory  Sys- 
tem      35 

II.  Secondary  Diseases  in  Acute  Af- 
fections ....  36 
In  Smallpox  ...  36 
lu  Measles  ...  36 
In  Scarlatina  ...  37 
In  Erysipelas  ...  37 
In  Typhus  and  Typhoid  .  37 
Secondary  Diseases  in  Chronic 

Affections ....  38 

Laryngeal  Phthisis        .         .  38 

Definition  ....  38 

Synonyms  ....  38 

Causes        ....  38 

Symptoms ....  38 

Diagnosis  ....  39 
Pathology  .         .         .         .39 

Prognosis  ....  41 

Treatment          ...  41 

Syphilis 42 

Secondary  Oedema    ...  43 
Appendix  on  the  Use  of  the  La- 
ryngoscope    ....  43 


(iii) 


I.  Primary  Diseases 

PAGE 

17 

Acute  Laryngitis 

17 

Deflnition 

17 

Synonyms 
Etiology 

18 

18 

Symptoms 

18 

Diagnosis 

19 

Pathology 

19 

Morbid  Anatomy  . 

20 

Prognosis 

20 

Treatment     . 

20 

Varieties 

21 

Clironic  Laryngitis  . 

22 

Definition     '. 

22 

Synonyms 

22 

Symptoms 

22 

Diagnosis 

23 

Pathology 

23 

Prognosis 

23 

Treatment     . 

.      23 

Varieties 

24 

Morbid  Growths 

25 

Deflnition 

25 

Synonyms 

25 

History 

25 

Symptoms     . 

25 

Diagnosis 

27 

Pathology 

27 

Morbid  Anatomy . 

27 

Prognosis 

28 

Treatment    . 

28 

Neuroses  .... 

29 

Diseases  of  the  Motor  Systen 

1      29 

Bilateral  Paralysis  of  Ad- 

ductors . 

29 

IV 


CONTENTS    OF    VOL.    II, 


CROUP,  by  William  Squire,  L.R.C.P.  Lond. 


PAQE 

PAOB 

Definition 

.       46 

Patliology 

.       60 

Synonyms 

.      46 

Morbid  Anatomy      . 

.       61 

History     . 

.       46 

Prognosis 

.       63 

Etiology    . 

.      48 

Treatment 

03 

Symptoms 

.       53 

Varieties  .... 

.       70 

Diagnosis 

.      56 

B.   DISEASES  OF  THE  THOEACIC  ORGANS : 


EMPHYSEMA  OF  THE  LUNGS,  by  Sm  William  Jenner,  Bart., 
M.D.  LoND.,  D.C.L.  OxoN.,  F.R.S. 

Pulmonary  Vesicular  Emphysema — 
Large-lunged  Vesicular  Emphy- 
sema       ..... 
Small-lunged  Vesicular  Emphy- 
sema        


Interlobular,    Extra- Vesicular,    c 

Extra-Alveolar 
Pulmonary  Vesicular  Emphysema 
Definition,  Causation    . 
Varieties       .... 
Acute  Vesicular  Emphysema 
Chronic  Local  Emphysema 


71 
71 
71 

76 
76 

77 


Complications 
Treatment     . 
Appendix 


78 

85 
87 
90 
92 


ASTHMA,  by  Hyde  Salter,  M.D. 


Symptoms  of  the  Paroxysms    .        .      98 

History 96 

Varieties  ......       97 


Causes 


Diagnosis 

Prognosis . 

Pathology 


98    Treatment 


F.R.S. 


99 
100 
101 

102 


PHTHISIS  PULMONALIS,  by  J.  Hughes  Bennett,  M.D.,  F.R.S.E. 


Pathology  of  Tubercular  Phthisis    . 
Histology,  Chemistry,  and  general 

Pathology  of  Tubercle 
Morbid  Anatomy  of  Phthisis  Pul- 

monalis 
Causes  .... 
Natural  progress  . 
Theory  of  its  Production 
Symptoms 

Acute 


108 

108 

111 
115 
119 
120 
1-22 
122 


Pathology  of  Tubercular  Phthisis — 

Chronic,  Gradual 

Hemorrliagic 

Bronchitic 

Laryngeal 

Pneumonitic 
Diagnosis 
Prognosis 
Treatment     . 


123 
124 

125 
125 
126 
127 
130 
132 


CANCER  OF  THE  LUNGS,  by  Hermann  Beigbl,  M.D. 


Literature 

Pathological  Anatomy 
Symptoms 


144 
145 
146 


Diagnosis 

Prognosis  and  Treatment 


149 
151 


PNEUMONIA,  by  Wilson  Fox,  M.D.,  F.R.C.P. 


Acute  Pneumonia      .        .        .  153 

Definition        ....  153 

Historj'    .....  153 

Etiology 154 

I.  Acute  Primary  Pneumonia    .  162 
Symptoms        .         .         .         .  162 
Complications          .         .         .  184 
Variations  in  its  Clinical  As- 
pect .                  ...  185 
Pathology    .        .        .        .187 
Morbid  Anatomy      .         .  187 
Pathogenesis     .         .         .  197 


Acute  Pneumonia — 

Diagnosis     .... 
Prognosis      .... 
Treatment   .... 
II.  Secondary  and   Intermittent 
Pneumonia 
Catarrhal  Pneumonia    . 
Broncho-Pneumonia  ;    Lobu- 
lar,  Disseminated,  or  Ve- 
sicular Pneumonia 
Etiology  .... 

Symptoms      .... 


200 
204 

208 

217 
217 


218 

219 
220 


CONTENTS    OF    VOL.    II. 


Acute  Pneumonia — 

Pathology  and  Pathogenesis  . 
Diagnosis  .... 
Prognosis  .... 
Treatment  .... 
Otlier  forms  of  Secondary  Pneu- 
monia      

Appendices  to  Articles  on  Acute 
Pneumonia     .... 

A.  On  the  Pulse  in  Acute  Pneu- 

monia      .... 

B.  On  the  Eetention  of  Chloride 

of  Sodium  in  the  System, 
and  its  Presence  in  the 
Sputa        .... 

C.  On  the  G-ranular  Appearance 

of  Lung    .... 


223 
229 
230 
231 

233 

235 

235 


236 
237 


Acute  Pneumonia — 

D.  On  the  Origin  of  Exudation 

and   Cell-products  in  In- 
flammation 

E.  On  the  Treatment  of  Pneu- 

monia by  Venesection 
III.  Interlobular  Pneumonia 
B.  Chronic  Pneumonia    . 
Synonyms 
Definition 

History    .... 
Pathology 
Symptoms  and  Physical  Signs 
Diagnosis 
Prognosis 
Treatment 


238 

238 
243 
244 
244 
244 
244 
257 
260 
264 
265 
267 


SYPHILITIC 


AFFECTIONS 
M.D. 


OF  THE 
,  F.R.C.P. 


LUNG,  by  Wilson  Fox, 


270 


BROWN  INDURATION  OF  THE   LUNG,  by  Wilson  Fox, 
M.D.,  F.R.C.P. 


Synonyms 274 

History 274 

Pathology 274 


Symptoms 
Treatment 


276 
276 


CIRRHOSIS  OF  THE  LUNG,  by  H.  Charlton  Bastian,  M.D.,  F.R.S. 


Nature  and  History 

Pathological  Anatomy 

Pathology 

Etiology    . 

Details  of  Five  Cases 


277 
281 
285 
294 
296 


Symptoms 
Physical  Signs  , 
Prognosis . 
Treatment 


298 
301 
304 
304 


APNEUMATOSIS,  by  Grailt  Hewitt,  M.D.,  F.R.C.P 


Definition 306 

History 306 

Pathological  Anatomy     .         .         .  307 

Etiology 310 


Symptoms 
Prognosis 
Diagnosis 
Treatment 


314 
316 
316 
317 


BRONCHITIS,  by  Frederick  T.  Roberts,  M.D. 


Acute  Catarrhal  Bronchitis 

318 

Mechanical  Bronchitis — 

Natural  History   . 

318 

Morbid  Anatomy . 

328 

Causes 

318 

Treatment     .... 

329 

Symptomatology  . 

320 

Chronic  Bronchitis  . 

332 

Acute  Idiopathic  Bronchitis    . 

321 

Causes 

332 

Capillary  Bronchitis 

322 

Symptomatology  . 

332 

Bronchitis   in   connection  with  the 

Diagnosis      .... 

334 

Exanthemata     . 

324 

Prognosis      .... 

334 

With  Blood  Diseases    . 

324 

Patihology     .... 

334 

With  Chronic  Lung   and   Hear 

Morbid  Anatomy  . 

334 

Diseases     .... 

324 

Treatment     .... 

335 

Mechanical  Bronchitis 

325 

Plastic  or  Croupous  Bronchitis 

337 

Duration  and  Termination  . 

326 

Symptoms     .... 

337 

Diagnosis      .... 

326 

Diagnosis       .... 

338 

Prognosis  and  Mortality 

327 

Prognosis      .... 

338 

Pathology     .... 

328 

Treatment    .... 

338 

VI 


CONTENTS    OF    VOL.    II. 


PLEITRODYNIA,  by  Francis  E.  Anstie,  M.D.,  F.R.C.P. 


Definition '.j'M 

History 339 

Symptoms 339 

Etiology 339 


Pathology 
Diagnosis . 
Prognosis . 
Treatment 


PLEURISY,  by  Francis  E.  Axstie,  M.D.,  F.R.C.P. 


Definition  .... 

History     ......  340 

Etiology 3-tl 

Clinical  History        ....  342 


340  !  Pathological  Anatomy 
Diagnosis 
Prognosis 
Treatment 


HYDROTHORAX,  by  Francis  E.  Anstie,  M.D.,  F.R.C.P. 


Definition 

History     . 
Symptoms 


358  !  Pathology 
3")S  Diagnosis . 
358     Treatment 


PNEUMOTHORAX,  by  Francis  E.  Anstie,  M.D.,  F.R.C.P. 


Varieties' . 
Clinical  History 
Diasinosis 


360 
360, 
361  I 


Prognosis 
Treatment 


PAGE 

339 
339 
339 
340 


347 
3-19 
350 
351 


358 
359 
359 


361 

30-2 


DISEASES  OF  THE  ORGANS  OF  CIRCULATION. 


A.  THE  HExVRT:— 

WEIGHT  AND  SIZE  OF  THE  HEART,  by  Thomas  B.  Peacock, 

M.D.,  F.R.C.P. 

Ofthe  Healthy  Heart      .        .        .     363  |  Of  the  Diseased  Heart      .        .        .367 

POSITION  AND   FORM  OF  THE  HEART  AND   GREAT  VESSELS, 
by  Francis  Sibson,  M.D.,  F.R.S. 

Eront  View  after  Death 
Eront  View  during  Life 
Side  View  after  Death 
Side  View  during  Life 
Back  View  after  Death 
Back  View  during  Life 


.     370 

Notes  from  Pirogoff  and  Braun 

.     427 

.     400 

Malpositions  of  the  Heart — 

.     416 

Vertical  Displacement 

.     437 

.     418 

Lateral  Displacement  . 

.     443 

.     422 

Eorward  Displacement 

.     451 

.     422 

Backward  Displacement 

.     451 

LATERAL  OR  PARTIAL  ANEURISM  OF  THE  HEART, 
by  Thomas  Bbvill  Peacock,  M.D.,  F.R.C.P. 

Aneurism  of  the  Valves  . 


Aneurism  of  the  Left  Ventricle 
Aneurism  of  the  Left  Auricle  . 


452  1 
460 


460 


ADVENTITIOUS  PRODUCTS  IN  THE  HEART, 
by  Thomas  Bevill  Peacock,  M.D.,  F.R.C.P. 


Tubercle  in  the  Heart,  and  Tuber- 
cular Pericarditis ....  462 

Cancer 464 

Simple  and  other  Cysts    .         .         .  465 

Entozoa 466 


Eihrinous  Deposits  :  Syphilitic  Af- 
fections of  the  Heart    .        .        .     468 

Eibro-cartilaginous  and  Osseous  De- 
generation      469 

Polypoid  Growths     ....     470 


CONTENTS    OP    VOL.    II. 


PNEUMO-PERICARDIUM,  by  J.  Warbueton  Bbgbie,  M.D.  .    47 


PERICARDITIS,  by  Francis  Sibson,  M.D.,  F.R.S. 


Clinical  History  of  Pericarditis  as  it 
occurred  in  the  Author's  Practice 
in  St.  Mary's  Hospital  . 

Rheumatic  Pericarditis    . 

Sex,  Age,  and  Occupation 

The  Affection  of  the  Joints 

The  Degree  of  the  Joint  Affection 
during  the  Acme  of  Effusion 

Time  in  the  Hospital 

Occurrence  of  previous  Attacks 

Time  of  the  first  Observation  of 
Friction-sound  in  relation  to  the 
Pericarditis  and  the  Joint  Affec- 
tion        

The  Presence  or  Absence  of  Endo- 
carditis   

Progressive  Changes  in  the  Organs 

Over-action  of  the  Heart  and  of  the 
Limbs  as  Causes  of  Eheumatism 
with  Pleart  Affection    . 

Pain 

Irregularity  and  Failure  of  the 
Heart 

Difficult  and  Quickened  Respiration 

Difficulty  in  Swallowing  . 

Loss  of  Voice 

Effects  on  the  Pulse  .... 

Fulness  of  the  Veins 

Appearance  of  the  Pace   . 

Condition  of  Face  when  Effusion  at 
its  Acme 

Affections  of  the  Nervous  System     . 


474 
474 
475 
488 

490 
491 
491 


492 

493 
496 


497 
500 

505 
507 
508 
509 
509 
509 
510 

51.3 
513 


Affections  of  the  Nervous  System — 
In  Rheumatic   Pericarditis    with 

high  Temperature     .         .         .     514 
In   Endocarditis  with  high  Tem- 
perature      519 

High    Temperature   without    In- 
flammation        ....     520 
In   which   Temperature  was  not 

Observed 525 

Coma 527 

Delirium 527 

Temporary  Insanity,  Melancholia, 

and  Hallucinations    .         .         .     529 
Chorea,   Choreiform  and  Tetani- 

form  Movements        .         .         .     532 
In  Pericarditis  without  Rheuma- 
tism or  Bright's  Disease    .         .     534 
The   Physical   Signs  of  Rheumatic 

Pericarditis        ....     539 

Percussion 542 

Prominence  over  the  Region  of  the 

Pericardium  ....  547 
Position  of  the  Impulse  .  .  548 
Vibration  or  Thrill  .  .  .  555 
Auscultation  ....  556 
The  Character  and  Tests  of  Peri- 
cardial Friction  Sound  .  .  582 
Physical  Signs  of  Pericarditis  in 

Bright's  Disease        .        .        .     593 
Pericarditis,   neither    Rheumatic 
nor  from  Bright's  Disease  .     596 

Treatment  of  Pericarditis         .         .     602 


ADHERENT  PERICARDIUM,  by  Francis  Sibson,  M.D.,  F.R.S. 


Anatomical  Description 
Physical  Signs  . 


608 
609 


Clinical  History 


612 


ENDOCARDITIS,  by  Francis  Sibson,  M.D.,  F.R.S. 


Anatomical  Appearances  .         .  618 

Clinical  History  in  Rheumatism      .  620 

Clinical  History  in  Chorea        .         .  651 

Clinical  History  in  Pysemia     .         .  654 

Clinical  History  in  Bright's  Disease  654 


Clinical  History  in  Valvular  Disease    655 
Pathological  Evidence  of  Endocar- 
ditis in  Cases  of  Valvular  Disease 
of  the  Heart          ....     (■>55 
Treatment 659 


CARDITIS,  by  W.  R.  Gowees,  M.D.       .       •       .661 
HYDROPERICARDIUM,  by  J.  Warburton  Begbie,  M.D.     ■    663 


ANGINA  PECTORIS  AND  ALLIED  STATES:  INCLUDING  CERTAIN 
KINDS  OF  SUDDEN  DEATH,  by  Professor  Gairdner,  M.D. 


General  Description 

Diagnosis 

Causes 


665 
670 
673 


Illustrations  of  sudden  death  without 

pain 

Pathology 

Treatment 


675 
686 
697 


Vlll 


CONTENTS    OF    VOL.    II. 


DISEASES  OF  THE  YALYES  OF  THE  HEART, 
by  C.  Hilton  Fagge,  M.D.,  F.R.C.P. 


PAGE 

History 706 

Description  and  Anatomy        .         •  707 

Etiology 713 

Effects 722 


Diagnosis 
Progn(  isis 
Treatment 


ATROPHY  OF  THE  HEART,  by  W.  R.  Gowers,  M.D. 


Definition 

History 

"\'arieties  . 

Causes 

Pathological  Anatomy 


759 
759 
700 
701 
761 


Symptoms 
Diagnosis 
Prognosis 
Treatment 


HYPERTROPHY  OF  THE  HEART,  by  W.  R.  Gowers,  M.D. 


Synonyms 

Definition 

History 

A'arioties  . 

Causes  and  Pathology 


763 
703 
703 
704 
704 


DILATATION  OF  THE  HEART 


^Synonyms 

Definition 

History     . 

Varieties  . 

Causes 

Pathological  Anatomy 


7f!0 

7se 

7.^0 
7S0 
7.'^7 
793  I 


PAGB 

749 

752 
755 


762 
702 
762 
762 


Pathological  Anatomy     . 

772 

Symptoms         .... 

776 

Diagnosis          .... 

7S1 

Prognosis          .... 

782 

Treatment         .... 

783 

IlRT,  by  W.  R.  Gowers,  M.D. 

Consequences   .... 

794 

Symptoms         .... 

796 

Diagnosis          .... 

799 

Prognosis          .... 

SCO 

Treatment        .... 

800 

FATTY  DISEASES  OF  THE  HEART,  by  W.  R.  Gowers,  M.D. 


Fatty  Overgrowth    . 

History 

Causes  . 

Pathological  Anatomy 

Sj'mptoms 

Diagnosis 

Treatment     . 
Fatty  Degeneration 

Synonyms 

Definition 

History  . 

Varieties 

Etiology 


Synonyms 
Definition 
History  . 
Etiology  . 
Pathological  Anatomy 


804 
805 
805 
805 
806 
807 
807 
807 
807 
807 
8(.)7 
808 


823 

823 
823 
823 

824 


Fatty  Degeneration — 

Pathological  Anatomy . 

811 

Consequences 

815 

Symptoms     .... 

815 

Course  and  Terminations 

818 

Diagnosis      .... 

819 

Prognosis  . 

819 

Treatment     .... 

820 

Kupture  of  the  Heart 

820 

Symptoms     .... 

822 

Diagnosis       .... 

822 

Prognosis       .... 

822 

Treatment     .... 

823 

lEART,  by  W.  R.  Gowers,  M.I 

). 

Consequences   .... 

.     824 

Symptoms         .... 

.     824 

Diagnosis          .... 

.     825 

Treatment        .... 

.     825 

B.  ASSOCIATED  OKGANIC  CHANGES  :— 
:MEDIASTINAL  tumors,  by  R.  Douglas  Powell,  M.D.,  F.R.C.P. 

Varieties,  Etiology  .         .         .         .820    Physical  Signs 828 

Age 828    Diagnosis 831 

Sex S-28    Prognosis S3:! 

Symptoms 828  1  Treatment 833 


CONTENTS    OP    VOL.    II. 


IX 


C.  DISEASES  OF  THE  VESSELS  :— 

THE  DISEASES  OF  THE  AORTA,  by  E.  Douglas  Powell, 
M.D.,  F.R.C.P. 


PAGE 

Aortitis 834 

Aortic  Endarteritis,  Atheroma        .  835 

Etiology 836 

Symptoms 836 


Aortic  Endarteritis,  Atheroma — 

Duration 837 

Treatment 837 


ANEURISM  OF  THE  THORACIC   AORTA,  by  R.  Douglas  Powell, 

M.D.,  F.R.C.P. 

Aneurism  at  the  Sinuses  .        .        .  838 

Symptoms     .....  838 

Diagnosis 838 

Aneurism  beyond  the  Valves  .        .  838 

Etiology 839 

Age 842 

Sex 842 

Symptoms 842 

Physical  Signs      ....  845 


Aneurism  beyond  the  Valves — 

Diagnosis 848 

Prognosis 851 

Treatment     .....  852 

Spontaneous  Rupture  of  the  Aorta  .  856 

Narrowing  of  the  Aorta  .        .        .  856 

Diagnosis 858 

Prognosis 858 


ANEURISM  OF  THE  ABDOMINAL  AORTA,  by  William  Murray, 

M.D.,  F.R.C.P. 

Anatomy 859  I  Symptoms 863 

Etiology 862  I  Treatment 867 


DISEASES  OF  ARTERIES,  by  John  Syer  Bristowe,  M.D.,  F.R.C.P. 


Inflammation,  Arteritis  . 
Degeneration,  Atheroma 
Changes  of  Dimension 
Enlargement,  Dilatation 


870  ! 
872  I 
875 
875 


Changes  of  Dimension — 

Aneurism      .....     875 
Contraction  and  Occlusion   .        .    880 


DISEASES  OF  VEINS,  by  John  Syer  Bristowe,  M.D.,  F.R.C.P. 


Inflammation,  Phlebitis  .        .        .  880 

Degeneration    .....  883 

Concretions       .....  883 

Adventitious  Growths      .        .        .  884 


Changes  of  Dimension 
Enlargement 
Occlusion 


CARDIAC  CONCRETIONS,  by  John  Syer  Bristowe,  M.D.,  F.R.C.P. 

Anatomy 887  I  Symptoms  and  Effects     .        .        .     890 

Etiology 889  I 


THROMBOSIS  AND  EMBOLIA,  by  John  Syer  Bristowe, 

M.D.,  F.R.C.P. 


GeneralHistory       .        .        .        .892 
Obstruction  in  Arteries  of  Heart, 
Spleen,  Liver,  Kidneys,  Brain      .     895 


Obstruction    in    Arteries    of    the 

Limbs 896 

Obstruction  of  Pulmonary  Arteries    896 


CONTENTS    OF    VOL.    II. 


DISEASES  OF  THE  PULMONARY  ARTERY,  bv  R.  Douglas  Powell, 

M.D.,  F.R.C.P. 


PAGE 


Atheroma          .....  8'.lS 

Dilatation,  Aneurism       .         .         .  8!iS 

harrowing 801) 

Symptoms,  Cyanosis      .         .         .  899 


PAOE 


Murmur  over  the  Puhnonary  Artery    901 
Puhiionary  Artery  within  the  Lung     901 


DISEASES  OF  THE  CORONARY  ARTERIES, 
by  R.  Douglas  Powell,  M.D.,  F.R.C.P. 

Atheroma,  Calcification  .         .         .     903  I  Aneurism 903 

Thrombosis 903  | 

[HEMOPHILIA,  by  Henry  Hartshokxe,  AM.,  M.D.]       •    904 

INFLA^L\IATION    OF  THE   LYMPHATIC  VESSELS, 

by  J.  Russell  Reynolds,  M.D.,  F.R.S.     •       •       .906 

Index 909 

List  of  Chief  Authors  eefeerbd  to  nsr  Each  Article      ...    925 


LIST  OF  CONTRIBUTORS  TO  VOL.  II. 


Frai^-cis  EDmrnfTD  Anstib,  M.D.,  r.E.C.P.  ;  Senior  Assistant  Physician  to  tlie 
Westminster  Hospital,  and  Lecturer  on  Medicine  in  the  Westminster  Hospital 
Medical  School. 

Heney  Charltoit  Bastiak,  M.A.,M.D.,  F.B.S.,  F.L.S.;  Professor  of  Pathologic 
Anatomy  in  University  College  ;  Physician  to  University  College  Hospital. 

James  Warbtjeton  Begbie,  M.D.,  F.E.C.P.,  Edinburgh;  Professor  of  the  In- 
stitutes of  Medicine  in  the  University  of  Edinburgh. 

Hermann  Bbigel,  M.D.,  M.E.C.P.  Lond.;  Physician  to  the  Metropolitan  Free 
Hospital,  and  to  the  Skin  Department  of  Charing  Cross  Hospital. 

J.  Hughes  Bennett,  M.D.,  F.E.S.E.  ;  Professor  of  the  Institutes  of  Medicine  in 
the  University  of  Edinburgh. 

J.  Stee  Bristowb,  M.D.  Loud.,  F.E.C.P.  ;  Physician  to  St.  Thomas's  Hospital ; 
Lecturer  on  Medicine,  St.  Thomas's  Hospital  Medical  School. 

C.  Hilton  Fagge,  M.D.,  F.E.C.P.  Lond.  ;  Senior  Assistant  Physician  to  Guy's 
Hospital. 

Wilson  Fox,  M.D.,  F.E.C.P.  ;  Physician  Extraordinary  to  Her  Majesty  the  Queen  ; 
Holme  Professor  of  Clinical  Medicine  in  University  College  ;  and  Physician  to 
University  College  Hospital. 

William  Tennant  Gairdnee,  M.D.,  F.E.C.P.,  Edinburgh;  Professor  of  the 
Practice  of  Physio  in  the  University  of  Glasgow. 

William  E.  Gowees,  M.D.  Lond.,  Assistant  Professor  of  Clinical  Medicine  in 
University  College  ;  Assistant  Physician  to  University  College  Plospital,  and  to 
the  I^ational  Hospital  for  the  Paralyzed  and  Epileptic. 

Henry  Hartshorne,  A.M.,  M.D.,  lately  Professor  of  LCygiene  in  the  University 
of  Pennsylvania,  &c. 

^Y.  M.  Grailt  Hewitt,  M.D.,  F.E.C.P.  ;  Professor  of  Midwifery  in  University 
College,  and  Examiner  in  Midwifery  to  the  University  of  London  ;  Obstetric 
Physician  to  University  College  Hospital. 

Sir  William  Jennee,  Bart.,  M.D.,  D.C.L.,  F.E.S. ;  Physician  in  Ordinary  to  Her 
Majesty  the  Queen,  to  H.  K.  H.  the  Prince  of  Wales,  and  Physician  to  Uni- 
versity College  Hospital. 

MOKELL  Mackenzie,  M.D. ;  Physician  to  the  Hospital  for  Diseases  of  the  Throat, 
and  to  the  London  Hospital. 

William  Murray,  M.D.  Durh.,  F.E.C.P.  Lond. ;  Consulting  Physician  to  New- 
castle-upon-Tyne Hospital  for  Sick  Children. 

(xi) 


Xli  LIST    OF    CONTRIBUTORS    TO    VOL.    II. 


Thomas  Bevill  Peacock,  il.D.  Edinburgh,  F.R.C.P.  Lond.  ;  Physician  to  St. 
Tliomas's  Hospital. 

E.  Douglas  Powell,  M.D.  Lend.,  F.R.C.P.  ;  Assistant  Physician  to  the  Middle- 
sex Hospital ;  Physician  to  the  Hospital  for  Consumption  at  Brompton. 

J.  EussELL  Eetnolds,  M.D.  Lond.,  P.E.C.P.,  P.E.S.  ;  Consulting  Physician  to 
University  College  Hospital ;  Emeritus  Professor  of  Medicine  at  Tniversity  Col- 
lege ;  Physician  to  Her  Majesty's  Household. 

Frederick  T.  Egberts,  M.D.,  B.Sc.  ;  Assistant  Physician  to  University  College 
Hospital,  and  to  the  Hospital  for  Consumption,  Brompton. 

Hyde  Salter,  M.D.,  F.E.S.,  F.E.C.P.  ;  Physician  to  the  Charing  Cross  Hospital 

Fkakcis  Sibson,  M.D.,  F.R.C.P.,  F.E.S.  Lond.  ;  formerly  Lecturer  on  Medicine, 
and  Physician  to  St.  Marj's  Hospital 

"William  Squire,  L.E.C.P.  Lond. 


A  SYSTEM  OF  MEDICINE. 


LOCAL  DISEASES  {continued). 


DISEASES  OF  THE  RESPIRATORY  SYSTEM. 


A.  Diseases  of  the  Lakynx. 

§  I.  Primaby  Diseases  of  the  Laeyistx. 
Acute  Laryngitis. 
Chronic  Laryngitis. 
Morbid  Growths. 
Neuroses. 
Diseases  of  the  Motor  System. 
Paralytic  Affections. 

Spasmodic  Affections,  Laryngismus  Stridulus. 
Diseases  of  the  Sensory  System. 

§  II.  Secondary  Diseases  of  the  Larynx. 

In  Acute  Affections  ;  the  Exanthemata. 
In  Chronic  Affections. 
Laryngeal  Phthisis. 
Syphilitic  Disease  of  Larynx. 

Appendix,  on  the  Use  of  the  Laryngoscope. 

?IIL  Croup. 


DISEASES  OF  THE  LAEYl^X. 

By  Morell  Mackenzie,  M.D. 


In  order  to  facilitate  the  treatment  of 
this  subject,  Diseases  of  the  Larynx  have 
been  divided  into  Primary  and  Second- 
ary. The  first  includes  all  those  con- 
ditions in  which  the  larynx  is  the  part 
first  affected,  and  where  the  disease  is 
generally,  though  not  necessarily,  of  a 
purely  local  character.  The  second  em- 
braces those  conditions  where  the  laryn- 
geal affection  is  a  complication  of  a  pre- 
viously developed  (acute  or  chronic) 
morbid  state  of  the  system.  The  pri- 
mary affections  are  the  inflammations, 
the  morbid  growths,  and  neuroses  ;  the 
secondary  are  the  occasional  phenomena 
met  with  in  the  acute  exanthemata,  in 
phthisis  and  in  syphilis.     The  classiflca- 
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tion  is  based  on  convenience.  The  limits 
allotted  to  this  article  forbid  my  occupy- 
ing space  by  defending  the  arrangement, 
or  by  anticipating  and  explaining  away 
any  possible  charge  of  apparent  incon- 
sistency in  carrying  it  out. 


SECTION  I. 

primary  diseases  of  the  larynx. 

Acute  Laryngitis. 

Definition.  —  Inflammation  of  the 
lining  membrane  of  the  larynx,  in  which 
the  vessels  of  the  submucous  areolar  tis- 
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sue  may  or  may  not  participate,  charac- 
terized by  dysphonia,  or  aphonia,  dys- 
pnoea, and  stridulous  breathing,  cough, 
slight  pain  in  tlie  larynx— generally  re- 
ferred to  theponmni  Adami,  and  increased 
on  pressure  externally — and  dysphagia. 
There  is  generally  high  constitutional 
fever. 

Synonyms. — Latin— Cynanche  Laryn- 
gea.  Angina  Laryngea,  Angina  Epiglot- 
tidea  ;  French — Laryngite,  Catarrhe  Lar- 
yngien  ;  German — Katarrlische  Kehlkop- 
fenziindung  ;  Englinh  —  Inflammation  of 
the  Larynx.  Laryngitis  is  by  some  sub- 
divided into  Mucous  Laryngitis  (the 
Laryngite  miiqueuse  of  the  French),  and 
Submucous,  or  CEdematous  Laryngitis 
(Laryngite  cedeniateuse). 

Causes.— (a)  Predisposing. —  That  re- 
laxing habits  predispose  to  the  disease  is 
rendered  probable  by  the  fact  that  resi- 
dents in  towns  are  more  liable  to  it  than 
those  living  in  the  country  (Kiemeyer)  ; 
and  of  the  former,  those  engaged  in  in- 
door occupations  are  much  more  sus- 
ceptible than  those  much  exposed  to  the 
weather.  At  the  Hospital  for  Diseases 
of. the  Throat,  laryngitis  is  much  more 
often  met  with  among  tailors,  shoemakers, 
porters,  and  people  thus  engaged,  than 
among  coachmen,  cab-drivers,  policemen, 
and  others  who  are  constantly  exposed  to 
the  most  inclement  weather.  Previous 
inflammation,  and  of  course  repeated  pre- 
vious attacks,  render  the  part  particularly 
prone  to  be  aftected.  Males  are  more 
liable  to  it  than  females,  and  adults  than 
children  ;  but  it  proves  far  more  fatal  to 
the  young ;  more  than  four-flfths  of  the 
mortality  occurring  before  the  tenth  year. 

(h)  Exciting  Caitses. — Cold  draughts  of 
air,  whether  inspired  or  bearing  on  the 
neck  externally,  exposure  of  the  body  in 
general  to  cold,  and  especially  allowing 
the  feet  to  remain  wet  and  cold  for  any 
length  of  time,  are  circumstances  which 
in  some  people  may  give  rise  to  the  dis- 
ease. Violent  functional  efforts  (in  giving 
the  word  of  command,  preaching,  sing- 
ing, &c.),  and  straining  the  parts  in  cough- 
ing, are  not  uncommon  causes  of  it. 
Dusty  air  and  irritating  vapors  ought, 
perhaps,  to  be  considered  as  the  traumatic 
causes  ;  they  are  both  probably  some- 
times concerned  in  the  production  of  the 
disease,  without  even  the  patient  being 
aware  of  their  operation.  The  catarrhal 
form  of  the  disease  is  often  propagated 
from  the  nares,  and  oedematous  inflamma- 
tion sometimes  from  the  pharynx.  Ex- 
tension of  the  disease  occasionally  takes 
place  from  below,  the  bronchial  tubes 
being  first  affected  ;  but  the  opposite  se- 
quence more  often  takes  place,  the  laryn- 
geal disease  passing  off'  with  the  occur- 
rence of  bronchitis. 


Symptoms.— The  approach  of  the  dis- 
ease is  generally  insidious,  and  a  slight 
catarrh  may  suddenly  become  a  most 
serious  affection. 

(a)  Sidijedivc  Symptom^.  — The  patient 
complains  at  flrst  of  a  slight  dryness  or 
soreness  of  the  throat,  or  he  may  have 
nothing  more  than  a  feeling  of  roughness, 
or  a  tickhng  sensation  with  disposition  to 
cough,  or  there  may  be  a  sense  of  con- 
striction about  the  throat,  and  slight  diffi- 
culty of  swallowing;  but  the  period  at 
which  this  symptom  supervenes,  as  well 
as  its  degree,  depends  on  the  part  of  the 
larynx  first  and  most  affected  ;  in  other 
words,  it  occurs  at  an  early  period,  and 
is  greatest  when  the  epiglottis  or  ary-epi- 
glottic  folds  are  much  affected,  and  later, 
and  to  a  less  degree,  when  the  more  inter- 
nal parts  of  the  larynx  are  attacked. 

In  severe  cases  all  the  true  laryngeal 
symptoms  become  greatly  aggravated. 
There  is  often  a  sensation  as  if  a  foreign 
body  were  lodged  at  the  part,  the  breath- 
ing becomes  extremely  embarrassed,  and 
the  patient  feels  great  anxiety  about  get- 
ting his  breath.  In  fatal  cases,  the  rest- 
less agony  of  impending  suffocation  gen- 
erally gives  way  at  last  to  a  comatose 
state. 

(6)  Objective  Symptoms.  —  (1)  Vocal. — 
There  is  generally  dysphonia  in  the  early, 
aphonia  in  the  later,  stages.  The  cough 
is  at  flrst  clear  and  shrill,  then  harsh  and 
croupy,  finally  aphonic.  It  is  generally 
frequent,  and  often  paroxysmal.  Its  ex- 
act character  and  variations,  however, 
depend  on  the  particular  part  of  the  larynx 
which  is  affected. 

(2)  Respiratory. — The  inspiration  is  at 
first  a  little  prolonged  and  wheezing, 
afterwards  very  much  lengthened  and  ac- 
companied with  stridor."  In  the  later 
stages  there  is  a  kind  of  groan  in  expira- 
tion. In  addition  to  these  sounds  mucous 
rales  can  generally  be  heard  on  ausculta- 
tion over  the  larynx.  As  the  calibre  of 
the  larynx  becomes  contracted  from  (ede- 
matous infiltration  and  spasmodic  ap- 
proximation of  the  vocal  cords,  the  pa- 
tient expends  all  his  energies  on  the 
respiratory  process.  Sitting  up  in  bed  he 
desperately  clutched  the  bed-clothes,  and 
in  his  violent  efforts  to  get  breath,  the 
shoulders  are  seen  to  rise  and  the  whole 
chest  to  heave. 

(.3)  Laryngoscopy c  Signs. —  In  the  early 
stages,  and  in  mild  cases,  the  mucous 
membrane  is  merely  seen  to  be  of  a  bright 
red  color ;  the  hyperemia  is,  as  a  rule, 
diffused,  though  sometimes  there  may 
be  distinct  injection  of  the  vessels.  In 
severe  cases  oedema  soon  appears,  the 
parts  affected  being  seen  to  be  red, 
swollen,  and  semi-transparent.  When 
the  epiglottis  is  acutelj'  inflamed,  it  fre- 
quently presents  the  appearance  of  a 
raised  ridge  in  the  median  line,  with  two 
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large  tumors  on  each  side  ;  the  valve  is 
in  fact  folded  upon  itself,  and  only  its 
upper  surface  is  .visible.  This  condition 
occludes  the  view  of  the  larynx.  When 
the  ary-epiglottic  folds  are  attacked,  their 
shape  becomes  very  irregular ;  the  venti- 
cular  bands  are  sometimes  seen  to  be  in  a 
highly  turgid  state,  and  in  this  case  they 
eclipse  the  vocal  cords.  If  the  latter  are 
visible,  they  are  of  a  bright  red  color, 
slightly  swollen,  especially  posteriorly ; 
their  sharp  free  edge  is  rounded,  their 
mobility  is  impaired,  and  on  inspiration 
their  normal  action  is  occasionally  seen  to 
be  reversed,  the  glottis  tending  to  become 
closed  instead  of  open. 


(Edema  of  Glottis,  «.  Tongue.  &.  Mouth  of  Larynx. 
c.  Trachea.  From  a  specimen  in  the  cabinet  of  Dr. 
Gross.] 

(4)  Iliscellaneous  Symptoms. — The  laryn- 
geal secretion  is  generally  very  scanty, 
tenacious,  and  difficult  to  expectorate;  in 
favorable  cases,  where  the  disease  is  pass- 
ing off,  it  may  become  thick,  purulent, 
and  abundant.  In  the  early  stages, 
though  not  generally  till  a  few  hours  after 
the  local  symptoms  have  manifested  them- 
selves, there  are  signs  of  inflammatory 
fever;  the  tongue  is  white  and  furred,  the 
tip  and  edges  being  generally  red.  The 
pulse  is  frequent  and  hard,  tlie  skin  hot, 
and  the  face  flushed.  At  a  later  stage 
the  constitutional  conditions  resemble 
that  of  hectic,  the  skin  under  the  immense 
respiratory  efforts  being  bathed  in  perspi- 
ration, and  the  pulse  "small,  feeble,  fre- 
quent, and  irregular.  The  countenance 
is  of  an  ashy  pallor,  the  lips  purple,  and 
the  eyeballs  protrude  from  the  dark  halo 
which  surrounds  them. 

Course  and  Termination. — The  acute 
stage  seldom  lasts  more  than  three  or  four 
days,  and  I  have  seen  a  case  terminate 
fatally  in  twenty-four  hours.    Death  has 


been  known  to  occur  in  seven  hours. '  It 
is  rare  for  the  symptoms  to  remain  serious 
after  the  fifth  day,  unless  a  kind  of  chronic 
(edema  sets  in.  The  disease  may  termi- 
nate in  any  of  the  following  ways  : — (1) 
Spontaneous  resolution  may  occur.  (2) 
Resolution  may  be  brought  about  by  ther- 
apeutics. (3)  The  acute  symptoms  may 
pass  away,  and  chronic  congestion  remain. 
(4)  Death  may  take  place  very  suddenly, 
from  the  combined  effects  of  ffidematous 
swelling  and  spasm  of  the  glottis,  less  sud- 
denly from  the  former  cause  acting  alone, 
or  slowly,  and  often  preceded  by  delirium 
from  the  effects  of  exhaustion  and  imper- 
fectly aerated  blood.  (5)  Threatened 
suffocation  may  be  averted  by  the  opera- 
tion of  tracheotomy. 

DiAONOSlS. — In  very  young  children  it 
is  impossible  to  distinguish  between  acute 
laryngitis  and  croup ;  but,  where  the 
laryngoscope  can  be  used,  the  presence  or 
absence  of  false  membrane  can  of  course 
be  ascertained  at  once.  Even  with  this 
instrument,  however,  the  essential  nature 
of  the  morbid  process  cannot  always  at 
any  early  period  be  ascertained,  as  the 
apparently  simple  inflammation  may  be 
an  early  stage  of  the  plastic  form  of  dis- 
ease. ^ 

Laryngismus  stridulus  differs  by  its  very 
sudden  accession,  by  its  generally  occur- 
ring during  sleep,  by  its  passing  off  and 
leaving  the  child  in  an  apparently  normal 
condition  as  regards  the  laryngeal  symp- 
toms and  respiration,  and  by  the  absence 
of  constitutional  fever.  Spasm  of  tlie 
glottis  in  adults  is  easily  differentiated  by 
the  general  symptoms,  and  still  more  so 
by  the  employment  of  the  laryngoscope. 

Pathology.  — The  disease  is  essenti  ally 
a  simple  inflammation  of  the  mucous  mem- 
brane, and  submucous  areolar  tissue  of  the 
larynx  ;  the  danger  of  the  disease  being  in 
proportion  to  the  extent  that  the  last- 
named  structure  participates  in  the  mor- 
bid process.  When  the  deeper  tissues  are 
affected,  the  products  of  inflammation  ac- 
cumulate beneath  the  lining  meml)rane 
and  cause  the  tumefaction  which  in  this 
situation  is  attended  with  such  imminent 
risk.  When  the  inflammatory  process  is 
superficial,  its  effects  are  of  less  iinpor- 
tance.  The  character  of  the  secretion  be- 
comes altered,  being  at  first  clear  and 
gummy  in  character,  and  afterwards  con- 
taining an  increased  quantity  of  pus  cor- 
puscles. There  is  partial  destruction  and 
imperfect  formation  of  the  normal  epithe- 
hal  structure,  but  the  process  scarcely 
ever  leads  to  ulceration.  The  danger  is 
not  due  to  the  ojdematous  sweUing  alone, 
but  also  to  the  spasm  of  the  glottis  which 


■  Dr.  Wood,  Pract.  Med.  vol  1.  p. 
2  See  article  "Croup." 
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the  infiltration  causes — partly  by  reflex 
action,  partly  by  direct  irritation  of  the 
adductor  muscles  of  the  vocal  cords. 

[Fig.  2. 


<Edcm;>  of  Glottis. ] 

Morbid  Anatomy.  —  The  superficial 
appearances,  a  few  hours  after  death,  re- 
semble those  described  under  the  head  of 
Laryngoscopic  Signs.  In  children,  the 
mucous  membrane  is  generally  slightly 
softened,  and  of  a  bright  red  coloi\  In 
adults,  on  the  other  hand,  the  redness 
seldom  remains  after  death,  as  in  those 
cases  -which  prove  fatal  the  activity  of  the 
morbid  process  is  in  the  submucous  tissue. 
The  product  of  the  inflammatory  process 
is  generally  of  a  serous  character,  but  it 
may  be  sero-purulent,  or  may  even  be  of 
the  nature  of  what  is  called  "healthy 
pus."  In  the  latter  case,  the  condition  is 
that  of  diffused  abscess :  circumscribed 
abscess — as  far  as  I  am  aware — never  oc- 
curs as  a  sequel  of  acute  inflammation  of 
the  larj'nx.  The  effusion,  however,  is 
much  more  frequently  of  the  serous  cha- 
racter. It  generally  collects  in  those  parts 
where  the  areolar  tissue  is  most  lax  :  thus 
the  epiglottis  and  the  ary-epiglottic  folds 
are  the  parts  which  are  both  the  most  fre- 
quently distended,  and  which  become  the 
most  swollen ;  next  to  them  the  ventri- 
cular bands  (false  vocal  cords)  are  most 
commonly  affected  ;  the  vocal  cords  may 
be  a  little  tumefied,  but  they  are  rarely 
swollen  to  any  extent.  The  muscles  are 
often  saturated  with  the  serous  fluid.  If 
the  patient  survives  the  acute  stage  and 
dies  from  other  causes,  the  parts  previ- 
ously swollen  and  cedematous,present  a  pe- 
culiarly sodden  and  shrunken  appearance. 

Prognosis. — In  giving  an  opinion  as  to 
the  danger,  the  age  of  the  patient  is  the 
most  important  consideration.  In  early 
life,  that  is,  before  the  development  of  the 
larynx  has  taken  place  at  puberty,  the 
disease  is  always  attended  with  great 
danger.  As  regards  adults  also,  a  very 
serious  opinion  must  always  be  given. 
The   danger   depends  on  the   amount  of 


(edema  present ;  and  though  tracheotomy 
remains  as  a  last  resource,  there  is  always 
a  risk  of  the  disease  extending  down  the 
windpipe,  so  that  both  bronchitis  and 
pneumonia  often  supervene. 

[Fig.  3. 


Acute  (Edema  Glottidis  ;  exposed  from  behind.] 

TiiERArEUTics. — If  the  case  come  un- 
der observation  at  a  very  early  period,  it 
is  really  quite  impossible  to  tell  whether 
the  disease  is  a  simple  catarrh  of  the 
larjmx,  or  is  likely  to  turn  out  a  violent 
inflammatory  affection.  Under  these  cir- 
cumstances a  system  of  rational  expect- 
ancy must  be  adopted  ;  a  warm,  moist 
and  uniform  temperature  enforced,  and 
gentle  diaphoretic  and  mild  purgative 
medicine  administered. 

The  same  kind  of  treatment  cannot  be 
carried  out  in  the  case  of  children  as 
where  the  patients  are  adults.  The  fol- 
lowing will  be  found  useful  for  the  latter 
class  of  patients  : — In  the  early  stage,  and 
in  slight  cases,  an  inhalation  of  hot  steam, 
or  steam  impregnated  with  the  volatile 
principles  of  benzoin,  or  hop,  or  conium, 
may  be  used. 

The  following  forms  will  be  found  ser- 
viceable : — 

1.  J^.  Tinct.  benzoin,  comp.  fl.  dr.  j  ad  fl.  dr.  ij: 

to  be  added  to  a  pint  of  water  at  150°  Y., 
and  inhaled  (from  a  quart  ju^  with  a  nar- 
row neck,  or  from  a  special  inhaling  ap- 
paratus) for  ten  minutes  every  three  or 
four  hours. 

2.  I^.  01.  lupnli  v\  XV. 

Mag.  carb.  lev.  gr.  x. 
Aquae  ad  fl.  oz.  iij.     M. 

A  teaspoonful  in  a  pint  of  water  at  150° 
r.,  and  used  as  Ko.  1— for  five  to  eight 
minutes,  three  times  a  day.  The  addition 
of  a  scruple  of  camphor  to  three  ounces  of 
any  of  the  foregoing  will  be  found  useful, 
if  a  rather  more  stimulating  effect  is  de- 
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sired.     The  juice  of  conium  in  the  follow- 
ing form  is  often  beneficial : — 

3.  tf..  Succi  cdiiil  fl.  dr.  ij. 
Sodae  carb.  gr.  xx. 

Mix  and  add  to  a  pint  of  water  at  150° 
F.,  and  use  as  No.  1.     Or— 

^.  Conis  gr.  |  to  gr.  i. 
Sp.  vinl  reot.  11.  dr.  j. 

Mix  and  add  to  a  pint  of  water  at  150°  F., 
and  use  as  above.     Whei'e  there  is  much  ' 
pain,  or  tendency  to  spasm,  chloroform 
(ten  to  thirty  drops)  may  be  added  once  • 
or  twice  at  intervals  of  five  minutes  during 
the  inhalation.      These  remedies  can  be  [ 
used  alone  or  in  combination.    If  crescent 
inflammation  of  the  pharynx  accompanies 
the  laryngeal  hyperai^mia,  the  local  action 
of  guaiacum  administered  in  the  form  of 
lozenges  will  often  prove  most  beneficial. 

If,  however,  the  disease  makes  head 
under  this  treatment,  and  the  parts  are 
acutely  inflamed,  without  being  (edematous, 
an  attempt  may  be  made  to  restrain  the 
crescent  inflammation  by  the  application 
of  a  strong  solution  of  nitrate  of  silver  (60 
gr.  ad  1  fl.  oz.),  or  perchloride  of  iron  (1'20 
gr.  ad  1  fl.  oz. ) ;  or  chloride  of  zinc  (30 
gr.  ad  1  fl.  oz. ) ;  or  chloride  of  aluminium 
(gr.  60  ad  1  fl.  oz. ).  Solutions  of  nitrate 
of  silver,  still  largely  employed  by  the  pro- 
fession, have  not  proved  more  serviceable 
in  my  hands  than  the  mineral  astringents, 
whilst  they  more  often  cause  spasm  and 
nausea.  Inhalations  of  atomized  liquids 
may  be  tried,  and  among  these  tannin 
(5  gr.  ad  1  fl.  oz  ),  ferri  perchloridi  (3  gr. 
ad  1  fl.  oz.)  are  most  likely  to  do  good. 
If  the  inflammatory  process  is  not  arrested 
by  the  action  of  these  remedies,  the  oede- 
ma, which  is  almost  sure  to  supervene, 
should  be  treated  by  free  scarification 
with  the  aid  of  the  laryngoscope,  and  a 
properly  constructed  laryngeal  lancet. 
Should  this  treatment,  however,  be  im- 
possible or  ineffectual,  and  should  the 
dyspnoea  be  of  a  threatening  character, 
tracheotomy  must  not  be  delayed.  In 
these  cases  the  result  of  the  operation  is 
especially  favorable.  General  blood-let- 
ting, leeching,  blistering,  mercury,  and  an- 
timony, were  the  most  weighty  remedies 
of  the  profession  twenty  years  ago  ;  but 
they  cannot  be  put  in  the  balance  against 
the  topical  treatment  which  the  laryngo- 
scope renders  possible.  Non-depressant 
emetics,  however,  such  as  sulphate  of 
zinc  (20  gr.  to  30  gr.),  sulphate  of  copper 
(5  gr.  to  10  gr.),  in  plenty  of  warm  water, 
are  sometimes  useful  where  there  is  much 
oedema  ;  and  leeching  and  bUstering  may 
be  conveniently  resorted  to  by  country 
practitioners  who  have  not  the  opportu- 
nity of  applying  remedies  with  the  aid  of 
laryngoscop}^ 

Treatment  of  Children. — As  it  is  impos- 
sible to  distinguish  between  infantile  la- 


ryngitis and  croup,  the  treatment  must  in 
ettect  be  the  same  for  each  disease.'  In 
addition,  however,  to  the  treatment  re- 
commended by  Mr.  Squire,  scarification, 
as  described  below,  may  sometimes  be 
performed  with  the  greatest  advantage. 

Varieties. — Acute  inflammation  has 
been  here  described  in  its  most  complete 
and  severe  form  ;  but  it  can  easily  be  un- 
derstood that  congestion  of  the  larynx,  or 
Suhuaite  Laryngitis,  may  come  on  very 
suddenly,  remain  for  a  few  days,  and  pass 
away  without  any  further  development. 
The  hoarseness  which  often  accompanies 
fauoial  catarrh  is  due  to  this  cause,  the 
vocal  cords  being  in  this  case  the  part  of 
the  larynx  most  aflected.  The  symptoms 
either  give  way,  or  the  disease  assumes 
the  character  of  chronic  laryngitis. 

Traumatic  Laryngitis  may,  perhaps,  be 
considered  as  belonging  to  the  province  of 
surgery  ;  but  it  is  desirable  briefly  to  call 
attention  to  that  form  which  occurs  to 
children  from  swallowing  boihng  liquids. 
Children  of  the  poorer  class  are  often  al- 
lowed to  drink  tea  from  the  spout  of  the 
teapot,  and  when  left  alone  they  attempt 
the  same  feat  at  the  boihng  kettle.  In- 
stant inflammation  of  the  pharynx  and 
orifice  of  the  larynx  sets  in,  and  in  two  or 
three  hours,  or  even  sooner,  the  epiglottis 
becomes  greatly  swollen  and  oedematous. 

Scarification,  first  recommended  by  Lis- 
franc,2  and  since  by  Busk,^  Tudor,  and 
others,  is  the  most  rational  treatment. 
The  age  of  the  patient  generally  renders 
the  use  of  the  laryngeal  mirror  out  of  the 
qu(>stion  ;  but  the  fauces  should  be  illu- 
minated as  in  laryngoscopy.  In  children, 
under  these  circumstances,  the  swollen 
and  edematous  epiglottis  can  be  seen  in 
an  erect  posture  at  fhe  back  of  the  tongue. 
It  may  be  scarified  with  a  gum  lancet,  or 
a  curved,  sharp-pointed  bistoury,  which 
should  be  quite  blunt  (or  covered  with 
strips  of  plaster)  up  to  within  two  or  three 
hnes  of  its  extremity.  Emetics  either  be- 
fore or  after  scarification  are  often  useful. 
The  pressure  which  the  act  of  retching 
exercises  on  the  edematous  tissue,  per- 
haps proves  beneficial  in  consequence  of 
the  mucous  membrane  rupturing,  andj 
allowing  the  aqueous  matter  to  escape. 
A  strong  solution  of  nitrate  of  silver  or  of 
some  other  mineral  astringent  may  sonie- 
times  arrest  the  crescent  inflammation 
before  redema  has  taken  place.  The  local 
abstraction  of  blood  is  recommended  by 
some,  and  Dr.  Bevan*  has  reported  four 
severe  cases  successfully  treated  by  appli- 
cation of  leeches  to  the  margin  of  the 
sternum,  an  emetic  followed  by  a  cathar- 


'  See  article  "Croup." 

»  Journal  G^n^ral,  Ann<!e  1825. 

3  Lancet,  August  13,  1859. 

«  Dub.  Quart.  Journ.  of  Med.,  Feb.  18G0. 
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tic,  two  grains  of  calomel  every  half  hour, 
and  niei'curial  inunction.  Scarification, 
however,  fairly  and  fully  carried  out, 
ought  to  supersede  all  other  treatment. 

Tracheotomy,  from  which  a  priori  the 
most  satisfactory  results  might  be  antici- 
pated, is  not  a  very  successful  operation 
in  tiiese  scalded  throats  ;'  but  nevertheless 
recourse  nmst  be  had  to  it  when  other  reme- 
dies fail,  and  the  dyspnoea  threatens  death. 

Chronic  Laryngitis. 

Definition. — Chronic  inflammation  of 
the  lining  membrane  of  the  larynx  charac- 
terized by  hoarseness  or  loss  of  voice  and 
generally  by  more  or  less  cough. 

Synonyms. — Latin — Laryngitis  chron- 
ica ;  French — Laryngite  chronique  ;  Ger- 
man— Der  chronische  Katarrh  der  Kehl- 
kopfschleimhaut.  For  other  synonyms 
see  "  Laryngeal  Phthisis,"  which  disease 
was  formerly  confused  with  chronic  laryn- 
gitis. 

Gaicses. — The  causes  of  the  disease  are 
the  same  as  those  indicated  under  the 
head  of  Acute  Laryngitis,  to  which  dis- 
ease it  often  proves  the  sequel.  The 
chronic  forms  of  inflammation,  however, 
more  frequently  extend  from  the  pharynx, 
and  the  eft'ects  of  continuity  of  texture 
are  often  seen  in  chronic  alcoholism  and 
the  abuse  of  tobacco.  It  is  also  more  fre- 
quently caused  by  functional  excesses. 

The  great  and  sudden  development  of 
the  larynx  which  takes  place  at  puberty 
in  males,  is  often  attended  by  a  mild  form 
of  laryngitis  —  the  so-called  "cracked 
voice"  of  boys  being  always  associated 
with  marked  congestion  of  the  vocal  cords. 
There  seems  also  to  be  a  rare  constitu- 
tional condition,  where  there  is  a  tendency 
to  chronic  Inflammation  of  many  of  the 
mucous  canals.  Four  such  cases  have 
come  under  my  notice  ;  the  patients  were 
all  men  over  fifty  years  of  age.  I  have  at 
present  a  gentleman  under  my  care  suffer- 
ing from  chronic  laryngitis,  slight  thick- 
ening of  the  walls  of  the  lower  third  of 
the  oesophagus,  gastro-intestinal  derange- 
ment, and  chronic  cystitis.  The  influence 
of  age  and  sex  is  very  marked,  adult  males 
being  by  far  the  most  common  sufterers, 
and  children  the  rarest. 

Symptoms. — Subjective. — The  patient's 
sensations  are  not  generally  very  vivid, 
a  tickling  feeling  being  generally  all  that 
is  complained  of;  in  some  cases,  however, 
a  pricking  or  burning  pain  is  felt.  The 
congestion  of  the  vessels  and  perhaps  the 
presence  of  an  altered  secretion  causes  in 
some  eases  a  frequent  desire  and  eftbrt  to 
clear  the  throat. 

■•  See  Med.  Times  and  Gaz.,  vol.  xix.  p.  366; 
and  Brit.  Med,  Journ.,  .Tan.  14,  1860. 


Objective.— (1)  Foctt?.— Impairment  of 
function  is  the  most  characteristic  symp- 
tom of  the  disease.  It  varies  m  degree 
from  slight  modification  in  tone,  to  com- 
plete loss  of  voice.  It  is  characteristic 
also  of  this  form  of  hoarseness  in  the  early 
staiir,  that  it  is  most  marked  when  there 
has  been  rest  of  function  for  some  time. 
Thus  a  person  with  slight  chronic  conges- 
tion may  be  extremelv  hoarse  on  attempt- 
ing to  speak  after  being  silent  for  some 
time,  but  the  voice  may  become  almost 
normal  after  the  function  has  been  exer- 
cised for  a  few  minutes.  The  improve- 
ment probably  depends  on  the  quickened 
capillary  circulation,  and  stimulated 
nerve-force  of  the  part.  It  has  its  anal- 
ogy elsewhere.  In  dysphonia,  dependent 
on  feeble  approximation  of  the  vocal  cords 
on  the  other  hand,  the  voice  is  strongest 
when  first  exercised,  and  gradually  be- 
comes weaker  as  it  continues  to  be  exer- 
cised. Sometimes  the  voice  is  clear  and 
natural  in  its  ordinary  tones,  and  the  dis- 
cordance is  only  observed  when  powerful 
exertions  are  made  (as  in  singing,  acting, 
public  speaking,  &c.).  The  cough  is  gen- 
erally rather  frequent,  Imt  it  may  amount 
to  nothing  more  than  a  hawking  or  ''hem- 
ming" noise,  and  sometimes  it  is  almost 
altogether  absent.  On  the  other  hand,  it 
may  be  the  most  troublesome  symptom. 

(2)  Bespiratory. — The  respiration  is  not 
materially  affected,  though  moist  rales  can 
usually  be  heard  over  the  larynx. 

(3)  Laryngoscopic  Signs. — The  congest- 
ed condition  of  the  lining  membrane  of 
the  larynx  is  at  once  apparent  on  using 
the  laryngoscope.  The  hypereemia  may 
be  general  or  partial.  The  following  is 
the  order  of  frequency  in  which  the  mu- 
cous membrane  over  the  difterent  parts  is 
affected  : — First,  the  capitula  Santorini ; 
secondly,  the  ventricular  bands ;  thirdly, 
the  epiglottis  ;  fourthly,  the  vocal  cords, 
and  least  frequently  the  ary-epiglottic 
folds.  The  redness  generally  fades  off 
gradually  into  the  healthy  colored  mem- 
brane, but  injection  of  the  minute  vessels 
is  sometimes  apparent  on  the  epiglottis 
and  vocal  cords.  On  the  former  the  in- 
jection is  generallj'  arborescent,  on  the 
latter  the  arrangement  of  the  vessels  is 
usually  linear,  along  the  attached  side  of 
the  vocal  cord.  Sometimes  one  vocal  cord 
is  seen  to  be  bright  red,  whilst  the  other 
is  of  its  usual  white  color,  and  the  conges- 
tion may  even  be  limited  to  a  small  por- 
tion of  a  cord.  Sometimes  the  anterior 
half  or  third  of  the  cord,  sometimes  the 
posterior  portion,  is  affected  ;  or  even  a 
section  of  the  whole  length  of  a  cord  may 
he  injected,  whilst  the  rest  remains  of  a 
normal  color.  In  the  latter  case  it  is 
always  the  outer  attached  portion  of  the 
cord  which  is  congested.  Small  pellets  of 
mucus  are  often  seen  sticking  to  different 
parts  of  the  laryngeal  membrane ;  and  in 
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cases  of  long-standing  disease,  tlie  larynx 
has  the  appearance  of  being  very  much 
dilated  and  covered  with  secretion ;  on 
the  other  hand,  the  membrane  may  look 
dry  and  glistening.  It  is  often  noticeable 
that  on  attempted  phonation,  the  vocal 
cords  do  not  thoroughly  approximate  the 
congestion  of  the  membrane  interfering 
with  the  action  of  the  muscles. 

Miscellunemis  Symptmris. — The  varying 
character  of  the  expectoration  may  be  in- 
ferred from  what  has  been  already  stated, 
but  it  may  be  observed  that  it  is  seldom 
abundant,  unless  the  larynt^eal  affection 
is  complicated  with  bronchitis.  The  con- 
stitution does  not  generally  sutler,  but 
there  is  occasionally  some  sympathetic 
irritation. 

Course  and  Termination. — The  tendency 
of  the  disease  when  once  fully  established 
is  to  remain  stationary,  or  the  symptoms 
may  disappear  for  a  short  time,  and  then 
recur.  The  disease  in  old  people  is  al- 
ways complicated  with  chronic  bronchitis, 
and  the  symptoms  of  the  later  aft'ection 
mask  and  outweigh  in  importance  the 
morbid  phenomena  dependent  on  the 
chronic  laryngeal  disease.  The  principal 
danger  is  from  chronic  oedema  coming  on, 
but  this  is  an  exceedingly  rare  complica- 
tion. In  some  cases,  especially  between 
the  ages  of  twenty  and  forty,  persistent 
chronic  laryngitis  appears  to  predispose 
to  the  development  of  phthisis,  but  it  is 
difficult  to  tell  how  far  the  laryngeal  hy- 
persemia  is  concerned  as  a  cause,  and  how 
far  as  a  consequence. 

Diagnosis. — An  accurate  opinion  can 
only  be  formed  by  a  careful  laryngoscopic 
examination.  It  is  of  the  first  importance 
to  observe  whether  there  be  thickening  or 
not ;  and  in  the  former  case  to  notice 
carefully  whether  there  be  merely  inflam- 
matory tumefaction,  oedematous  infiltra- 
tion, or  tuberculous  exudation. 

In  cedema  the  swelling  is  generally  of  a 
bright  color,  and  has  a  characteristic 
transparent  appearance  ;  in  phthisis,  on 
the  other  hand,  the  thickened  parts  are 
generally  of  a  dull  color— though  the  sur- 
face may  be  congested,  and  tlie  swelling 
generally  presents  the  appearance  of  a 
solid  tumor  (see  "Laryngeal  Phthisis"). 
In  all  cases  of  chronic  laryngitis  of  some 
months'  standing,  the  lungs  must  be  most 
carefully  examined,  the  history  of  the  pa- 
tient and  that  of  his  family  closely  inves- 
tigated, and  his  general  condition  inquired 
into,  before  a  decided  opinion  as  to  the 
nature  of  the  disease  is  given. 

PATHOLOGT  and  MoBBIE  ANAT03IY. 
— The  disease  is  essentially  a  chronic  in- 
flammation of  the  lining  membrane  of  the 
larynx,  in  which  the  vessels  of  the  areolar 
tissue  participate  very  little.  Enlarge- 
ment and  tortuosity  of  the  small  vessels 


is  found  in  cases  of  long-standing  conges- 
ti(m,  and  occasionally,  but  very  rarcly^di- 
latati(ju  of  the  laryngeal  canal  takes  place. 

Prognosis.— The  disease  never  termi- 
nates fatally,  unless  some  complication 
arises ;  on  the  other  hand,  it  is  often  dif- 
ficult to  cure,  especially  in  old  people. 

TiiERArBUTics. — Local  remedies  are 
the  most  important  agents  in  the  treat- 
ment. These  are  "conmionly  called 
"caustics,"  but  their  action  seems 
rather  of  an  astringent  character.  Any 
of  the  following  may  be  used  : — Ferri  per- 
chlor.  (60  gr. ),  ferri  pcrsulph.  (00  gr.), 
ferri  sulph.  (120  gr.),  cupri  sulph.  (10  gr.), 
zinci  clilorid.  (30  gr. ),  zinci  acet.  (.5  gr.), 
ziuci  sulph.  (10  gr. ),  aluminis  (30  gr. ), 
alum,  chlor.  (CO  gr. ),  dissolved  in  an 
ounce  of  water  or  glycerine.  The  latter 
vehicle,  through  its  denser  consistence,  is 
better  adapted  for  keeping  up  a  prolonged 
action  on  the  part.  The  chloride  of  zinc 
solution  is  the  remedy  which  I  most  fre- 
quently employ ;  but  provided  that  the 
application  is  made  accurately  and  suffi- 
ciently often,  it  really  matters  very  little 
which  solution  is  used.  The  application 
should  be  made  daily  for  the  first  seven 
days,  every  other  day  the  second  week, 
twice  in  the  third  week,  and  so  on — grad- 
ually lengthening  the  interval  between 
the  application.  This  is  a  general  rule, 
but  it  must  be  modified  according  to  cir- 
cumstances. In  cases  where  there  is  ex- 
cessive secretion  from  the  larynx  (laryn- 
gorrhcea)  the  local  application  of  turpen- 
tine sometimes  does  good,  though  these 
cases  are  very  troublesome  to  treat.  On 
the  other  hand,  where  there  is  long-stand- 
ing hyperemia,  with  diminished  secretion 
— where  the  mucous  membrane  looks  dry 
and  shining — the  remedy  which  I  have 
found  most  successful  is  carbolic  acid 
(from  half  a  drachm  to  a  drachm  of  the 
pure  white  carbolic  acid  to  an  ounce  of 
glycerine).  These  local  remedies  can  be 
best  applied  with  the  aid  of  the  laryngo- 
scope— the  laryngeal  mirror  being  held 
in  the  left  hand  and  a  camel's-hair  brush 
(fixed  to  a  slender  rod  of  aluminium  at  an 
angle  of  about  95°  or  100°,  and  fixstened  in  a 
wooden  handle)  in  the  right  hand.  Those 
who  do  not  employ  the  laryngoscope 
should  hold  the  patient's  tongue  well  out, 
in  such  a  position  that  the  posterior  wall 
of  the  pharynx  can  be  seen,  and  should 
then  pass  the  brush  down  between  the 
latter  and  the  base  of  the  tongue.  In 
this  w.xy  the  remedy  is  likely  to  reach 
the  desired  destination :  the  old  method 
of  pressing  down  the  tongue  with  a  spat- 
ula and  using  a  flexible  sponge  probang 
could  only  end  in  failure.  Instruments 
of  the  syringe  character  are  quite  unneces- 
sary for  the  application  of  remedies  to  the 
larynx,  and  they  give  rise  to  more  irrita- 
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tion  than  a  simple  brush.  Powdered  sub- 
stances likewise  cannot  be  recommended 
—they  are,  as  a  rule,  either  inert  or  inju- 
rious. Great  benefit  is,  however,  some- 
times derived  from  inhalation — either  of 
steam  impregnated  with  some  stimulating 
volatile  principle,  or  of  atomized  liquids 
of  an  astringent  character.  For  tlie 
steam  inhalations  the  following  formute 
will  be  found  useful : — 

J^.  01.  pini  sylvest.  fl.  dr.  ij  ad  fl.  dr.  iij. 
Mag.  carb.  lev.  gr.  Ix  to  gr.  xc. 
Aquae  ad  fl.  oz.  iij.     Mix. 
A  teaspoonful  to  be  added  tc  a  pint  of  water 
at  150OF.,  and  inhaled  for  five  minutes  twice 
or  three  times  daily. 

IJ.  Creasote,  fl.  dr.  iij. 
Glycerine,  fl.  dr.  iij. 
Aquae  ad  fl.  oz.  iij.     Mix. 
A  teaspoonful  to  a  pint  of  water  at  150°  F.  as 
above. 

R.  01.  juniperi  Ang.  n)^xx. 
Mag.  carb.  lev.  gr.  x. 
Aquse  ad  fl.  oz.  iij.     Mix. 
A  teaspoonful  for  each  inhalation  as  above. 

To  either  of  these  the  addition  of  a 
scruple  of  camphor  is  often  serviceable 
after  the  mixture  has  been  used  for  about 
a  week. 

For  spray  inhalations  the  following  in- 
gredients are  most  to  be  recommended  : 
the  proportions  given  are  always  for  one 
ounce  of  water  ;  and  the  quantity  to  be 
used  each  time  should  be  from  two  fluid 
drachms  to  half  an  ounce  of  the  solu- 
tion : — 

Alum,  10  to  20  grains. 
Tannin,  1  to  20  grains. 
Perchloride  of  iron  J-  to  2  grains. 
Ditto,  2  to  10  grains  (in  hemorrhage). 
Sulphate  of  zinc,  1  to  6  grains. 
Chloride  of  zinc,  2  to  10  grains. 

It  is  almost  unnecessary  to  observe  that 
the  voice  should  be  exercised  as  little  as 
possible.  For  singers,  actors,  clergymen, 
and  others  whose  occupations  require 
them  to  use  the  voice  much,  rest  of  the 
vocal  organ  is  of  the  utmost  importance. 
When  complete  silence  cannot  be  en- 
forced, the  least  possible  exertion  should 
be  made  in  speaking — the  patient  should, 
in  fact,  whisper.  All  direct  sources  of 
irritation  must  of  course  be  removed. 
Thus,  if  the  uvula  is  much  elongated,  it 
must  be  amputated  before  a  radical  cure 
can  be  effected.  As  the  pharynx  is  almost 
invariably  more  or  less  affected,  astrin- 
gent 'lozenges  will  be  found  very  useful. 
Tannin,  rhatany,  and  kino  may  often  be 
prescribed  in  this  form  with  great  ad- 
vantage. '  Change  of  climate  is  often  very 
beiaeficial.     Generally  speaking,  a  warm 


'  These  lozenges  have  been  prepared  for 
me  by  Messrs.  Bullock  and  Reynolds,  3  Hano- 
rer  Street,  who  will  be  happy  to  give  the 
formulae  to  any  practitioner. 


dry  atmosphere  suits  best,  but  providing 
there  is  no  humidity  the  temperature  is 
not  so  important.  Thus,  in  parallel  cases, 
I  have  seen  equal  benefit  follow  from  a 
short  residence  in  Algiers  and  a  few 
weeks  spent  at  Cromer  or  Margate.  The 
warm  relaxing  climate  of  the  south  coast 
is  generally  injurious  ;  but  cold  winds, 
especially  tliose  of  an  easterly  character, 
often  give  rise  to  subacute  inflammation. 
Tlie  waters  of  Ober-Salzbrunnen  and 
Ems  (source  Kriinzchen)  are  especially 
recommended  by  Xiemeyer,  who  observes, 
that  "  the  influence  of'  these  waters,  so 
manifestly  favoral^le  in  many  cases,  can- 
not be  explained  by  physiology."  Weil- 
bach,  Eger,  Kissingen,  and  Marienbad 
are  recommended  by  other  German 
writers,  whilst  French  physicians  praise 
the  waters  of  the  Pyrenees.  Where  suit- 
able atmosplieric  conditions  cannot  be 
selected,  the  patient  must  wear  a  respi- 
rator, when  the  weather  is  at  all  cold  and 
damp,  and  must  protect  the  neck  and 
body  generally  by  warm  and  suitable 
clothing.  Medicines  and  hygienic  treat- 
ment may  be  necessary  in  some  cases, 
and  must  vary  according  to  circun> 
stances. 

Varieties. — (1)  Chronic  Glandular  Lar- 
yngitis.    (2)  Phlebectasis  Laryngea. 

(1)  Chronic  glandular  laryngitis  is  a 
variety  of  chronic  inflammation  in  which 
the  minute  racemose  glands  are  princi- 
pally affected.  Tlie  credit  of  first  noticing 
it  is  generally  given,  in  this  country  and 
in  America,  to  Dr.  Horace  Green  of  New 
York,  but  according  to  French  writers 
it  was  described  by  Professor  Cliomel 
{Gazette  3Iedicale,  April,  1846)  at  least  six 
months  earlier.  It  has  many  synonyms : 
thus  we  have  dysphonia  clericorum  (mal 
de  gorge  des  ecclesiastiques,  clergyman's 
sore-throat),  angine  glanduleuse,  laryn- 
gite  granuleuse  (ou  granduleuse),  follicu- 
lar laryngitis,  follicular  disease  of  the 
pharyngo-laryngeal  membrane,  and  tuber- 
cular sore-throat.  As  the  glands  of  the 
larynx  are  all  of  the  racemose  variety 
(Kolliker),  the  term  follicular  laryngitis  is 
obviously  incorrect,  and  glandular  "laryn- 
gitis designates  the  condition  more  accu- 
rately. The  causes  of  the  affection  are 
the  same  as  those  which  gave  rise  to  sim- 
ple inflammation.  The  French,  indeed, 
consider  that  it  is  of  an  "herpetic"  na- 
ture, but  this  term  is  used  in  such  a  vague 
way  by  French  authors,  that  it  really  has 
no  definite  meaning.  The  morbid  pro- 
cess of  the  larynx  often  results  from  an 
extension  of  the  disease  from  the  pharynx, 
in  which  situation  the  follicles  are  princi- 
pally concerned  ;  it  may,  however,  origi- 
nate in  the  larynx  and  afterwards  reach 
the  pharnyx.  The  disease  is  not  pecuhar 
to  the  clergy,  nor  is  the  chronic  laryngitis, 
from  which  tliey  often  suffer,  as  a  rule 
of  the  glandular  character.     The  disease 
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might  with  equal  truth  be  called  "  coster- 
monger's  sore-throat."  It  is  often  asso- 
ciated with  indigestion,  but  whether  there 
is  any  causative  relation  between  these 
conditions  is  uncertain.  The  symptoms 
are  the  same  as  those  of  simple  chronic 
laryngitis,  but  perhaps  milder — weakness 
of  voice,  fatigue  after  speaking,  a  con- 
stant inclinatioa  to  clear  the  throat  and 
swallow  the  saliva,  or  perform  an  act  of 
-deglutition,  being  the  principal  morbid 
phenomena.  With  the  laryngoscope  the 
enlarged  orifices  of  the  glands  may  some- 
times be  seen  on  the  epiglottis  and  tlie 
posterior  part  of  the  vocal  cords  as  pale 
specks  on  the  congested  membrane,  or  as 
small  red  circles  on  the  pale  membrane  ; 
the  other  laryngeal  appearances  do  not 
differ  from  simple  laryngitis,  except  that 
the  approximative  action  of  the  vocal 
cords  is  more  often  feeble  and  imperfect. 
Constitutional  debility  was  thought  by 
Dr.  Green  to  be  a  characteristic  phenome- 
non, but  there  is  very  often  no  general 
weakness  or  evidence  that  the  system  at 
large  is  at  all  affected.  As  regards  the 
pathology  of  the  disease,  it  may  be  re- 
marked that  it  is  essentially  a  disease  of 
the  secretory  system,  the  normal  secretion 
of  the  minute  racemose  glands,  instead  of 
being  clear  and  transparent,  becoming 
thick,  wliite,  and  opaque.  Tlie  morbid 
process  is  essentially  mild,  but  very 
chronic,  in  character.  The  treatment 
should  be  the  same  as  that  recommended 
for  simple  chronic  laryngitis.  Solutions 
of  tlie  crystals  of  nitrate  of  silver  (from 
two  to  four  scruples  of  the  salt  to  an 
ounce  of  distilled  water)  were  strongly 
recommended  by  Green,  and  since  by 
other  writers,  but  tliey  do  not  seem  to  me 
to  act  more  beneficially  than  other  min- 
eral astringents.  The  sulphuretted  waters 
of  the  Pyrenees,  especially  of  Les  Eaux 
Bonnes,  are  viewed  by  the  French  as 
almost  specific  in  their  action  ;  and  sev- 
eral patients  that  I  have  sent  there  have 
derived  undoubted  benefit  from  the  use  of 
those  waters,  Where  the  voice  remains 
weak  after  the  glandular  disease  has  been 
cured.  Benzoic  acid  lozenges  often  act 
very  beneficially  as  nervo-muscular  stimu- 
lants. 

(2)  Phlebectasis  laryngea,'  or  venous 
congestion  of  the  larynx,  is  an  extremely 
rare  affection.  It  may  depend  on  general 
or  local  causes  ;  that  is  to  say,  it  may  oc- 
cur "in  persons  affected  with  a  morbid 
preponderance  of  the  venous  system" 
(Hasse),  or  may  be  due  to  a  local  strain. 
The  symptoms  are  generally  slight ;  some 
alteration  in  the  voice,  an  uneasy  sensa- 
tion in  the  larynx,  and  perhaps  a  more  or 
less  frequent  cough,  being  the  principal 
morbid  phenomena.     The  laryngoscopic 

'  This  disease  was  first  described  by  the 
author  in  the  Lancet,  July  6,  1862. 


appearances  may  be  thus  described  :— In 
mild  cases,  wlien  the  disease  is  very  lim- 
ited, extremely  fine  dark  vessels  may  be 
running  along  the  upper  border  of  the 
ventricular  orifice  :  in  more  severe  cases 
there  is  less  regularity  in  the  distribution 
of  tlie  distended  veins,  wliich  may  be  ob- 
served on  tlie  ventricular  bands,  vocal 
cords,  and  arytenoid  cartilages.  Cases 
have  come  under  notice  in  which  streaks 
of  blackened  mucus  adhering  to  the  larynx 
have  been  mistaken  for  varicose  veins. 
This  error  needs  only  to  be  mentioned  to 
be  avoided.  This  condition  of  the  larynx, 
independently  of  the  inconvenience  it  oc- 
casions, is  probably  attended  witli,  some 
danger,  as  it  most  likely  predisposes  to 
passive  oidema.  The  disease  should  be 
treated  by  the  appUcation  of  strong  as- 
tringents ;  and  of  these  a  saturated  solu- 
tion of  tannin  in  glycerine  is  the  best. 
Constitutional  remedies  of  a  tonic  and  iu- 
vieorating  character  should  also  be  used. 


MoEBiD  Growths. 

Definition. — New  formations,  whether 
of  simple  or  malignant  character,  appear- 
ing as  distinct  tumors,  projecting  from  the 
mucous  membrane  of  the  larynx,  and 
more  or  less  separated  by  a  line  of  de- 
marcation from  the  tissue  from  which 
they  grow. 

Synonyms.  — Latin — Polypus  Laryngis; 
French — Polypes  du  Larynx;  Qcrruun  — 
Kehlkopfpolypen  Neubildungen  im  Kehl- 
kopfe  ;  English — Polypus  of  the  Larynx, 
Warty  Growths,  Warts,  New  Formations, 
Excrescences,  Cancerous  Growths,  &c. 

Natural  History. — Cawses.— Benign 
growths  in  the  larynx  are  probably  almost 
always  dependent  on  local  hypera;mia, 
and  therefore  their  primary  causes  must 
be  sought  for  under  the  head  of  Laryngitis. 
Chronic  inflammation  of  persistent  cha- 
racter but  low  degree  is,  probably,  the 
condition  most  favorable  to  their  develop- 
ment. In  young  children  the  disease  is 
often  attributed  to  an  attack  of  croup,  and 
it  probably  does  originate  sometimes  in 
this  way.  The  presence  of  a  warty  growth 
in  the  larynx,  however,  produces  symp- 
toms closely  resembling,  and  very  likely 
to  be  mistaken  for,  those  of  croup.  Nei- 
ther syphilis  nor  phthisis  are  predispo- 
nents.  The  evolution  of  cancerous  growths 
in  the  larynx  (as  elsewhere)  is  dependent 
on  laws  of  development  which  are  not 
understood. 

Symptoms.— (a)  Suhjective.— The  early 
symptoms  are  very  vague,  as  the  chronic 
laryngitis  which  precedes  the  new  for- 
mation causes  tlio  same  sensations  (see 
Chronic  Laryngitis).     Patients  occasion- 
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ally  complain  of  a  feeling  of  something 
striking  in  the  throat,  and  when  the 
growth  is  pedunculated  there  is  some- 
times the  sensation  of  a  body  moving 
about  in  the  larynx.  This,  however,  is 
quite  the  exception.  Even  in  cases  of 
true  cancer  there  is  seldom  much  pain. 
Difficulty  of  swallowing  is  generally  pres- 
ent, if  the  growth  attain  to  any  size — 
especially  if  it  aft'ects  parts  concerned  in 
deglutition  or  projects  into  the  food-tract. 
Where  the  growth  is  large,  shortness  of 
breath  is  experienced. 

(6)  Objective  Sympt<yms. — (1)  Vocal. — 
The  voice  is  generally,  but  not  nedessarily, 
hoarse.  Dysphonia  is  more  common  than 
aphonia.  Small  warts  more  often  destroy 
the  function  than  the  larger  and  polypoid 
varieties  (Czermak).  The  voice  has 
sometimes  a  kind  of  paroxysmal  or  inter- 
mittent character,  being  one  moment  al- 
most normal,  and  at  the  next  very  hoarse, 
or  even  quite  suppressed. 

(2)  Eespiratorij. — The  breathing  is  em- 
barrassed if  the  tumor  is  large,  and  there 
is  sometimes  stridulous  breathing.  The 
extent  to  which  the  respiration  is  affected 
bears  a  direct  relation  to  the  respective 
sizes  of  the  growth  and  the  larj-ngeal 
canal. 

On  auscultation,  moist  sibilant  r&les 
may  be  heard  over  the  larynx,  and  a  val- 
vular murmur  has  been  described  as  being 
very  characteristic  of  the  presence  of  a 
morbid  growth  (Riihle)  :  it  is  not,  how- 
ever, to  be  depended  on.  The  cough 
varies  in  character  and  in  frequency  in 
different  cases,  .and  sometimes  is  of  a 
croupy  character. 

(3)  Lar;/n(j(i!<c(>pic  Signs. — With  the  lar- 
j'ngoscope,  the  disease  is  generally  at 
once  revealed.  The  appearances  vary 
according  to  the  pathological  nature  of 
the  tumor.  Papillomata,  which  are  the 
most  common  of  all  benign  growths,  vary 
in  size  from  a  grain  of  mustard  to  a  wal- 
nut— their  most  common  size  being  that 
of  a  large  split-pea.  These  growths  have 
generally  a  mammillary,  lobulated,  or 
cauliflower  configuration.  They  are  gen- 
erally of  a  lighter  color  than  the  surround- 
ing mucous  membrane,and  most  frequently 
grow  from  the  vocal  cords.  They  are 
generally  sessile  and  multiple.  Fibrous 
tumors  are  seldom  seen  of  such  small  size 
as  those  of  papillary  character,  and  they 
are  also  much  less  common.  They  vary 
in  size,  from  a  split-pea  to  an  acorn,  and 
have  usiially  a  smooth  surface.  They  are 
generally  single  and  pedunculated,  and  in 
seven  of  the  fourteen  cases  that  have 
come  under  my  notice,  the  growth  sprang 
from  the  vocal  cords,  and  was  confined  to 
those  parts.  Fihro-cellular  tumors  are 
comparatively  rare,  and  represent  only 
about  5  per  cent,  of  all  benign  laryngeal 
growths.  They  sometimes  attain  the 
size  of  a  cherry,  but  are  generally  smaller. 


They  are  invariably  pedunculated,  gene- 
rally sessile,  and  usually  of  a  pale  color. 
CjsUc  tumors  are  seen  as  round  egg-like 
projections,  and  as  they  usually  give  rise 
to  some  local  irritation,  they  are  them- 
selves red  and  surrounded  by  a  hyperaemic 
area.  The  other  kinds  of  growth  are  too 
rare  to  require  a  special  description.  In 
cancer  there  is  generally  irregular  thick- 
ening of  some  parts,  and  destruction  of 
others.  The  former  process  usually  pre- 
cedes the  latter.  Destructive  ulceration 
is  most  characteristic  of  epithelial  cancer, 
and  thickening  of  the  encephaloid  variety. 
The  epiglottis  and  ventricular  bands  (false 
vocal  cords)  are  the  most  common  seats 
of  true  cancer.  In  encephaloid  cancer 
the  parts  are  often  so  much  displaced  that 
there  is  difficulty  in  recognizing  them. 
The  epiglottis  may  be  pushed  completely 
on  one  side,  and  an  ary-epiglottic  fold  or 
ventricular  band  may  be  so  much  swollen 
and  inflamed  as  to  cover  the  parts  situated 
below,  on  the  opposite  side  of  the  larynx. 
Growths,  especially  small  ones,  on  or 
about  the  vocal  cords,  are  apt,  as  Tiirck 
first  pointed  out,  to  give  rise  to  functional 
paralysis  of  one  of  the  vocal  cords. 

(4)  Miscellaneous  Symptoms. — Occasion- 
ally the  presence  of  a  morbid  growth  is 
proved  by  the  patient  coughing  up  parti- 
cles which  can  be  examined  microscopi- 
cally. Sometimes  the  growth  rises  out  of 
the  larynx,  and  can  be  seen  when  the 
mouth  is  widely  opened.'  In  children  it 
is  sometimes  possible  to  introduce  the 
finger  into  the  larynx  and  feel  the  growth ; 
but  the  small  size  and  soft  structure  of 
these  warty  productions  make  it  almost 
impossible  thus  to  distinguish  them.  The 
expectoration  is  generally  increased  and 
altered  slightly  in  small  benign  growths 
—  very  much  in  the  case  of  larger  ones 
and  in  cancer.  Where  the  growth  is 
small  and  benign,  constitutional  symp- 
toms maybe,  and  generally  are,  altogether 
absent ;  but  where  the  tumor  is  so  large 
as  to  interfere  seriously  with  respiration, 
the  system  at  large  is  likely  to  sympa- 
thize :  in  some  of  these  cases  there  is  irri- 
tative fever,  whilst  in  others  the  constitu- 
tional symptoms  are  more  those  of  hectic. 
In  the  case  of  true  cancer,  the  characteristic 
cachexia  is  present. 

Course  and  Termination. — In  the  case  of 
non-malignant  growths,  the  symptoms 
generally  develop  themselves  slowly,  tak- 
ing several  months  for  their  evolution  ; 
after  attaining  a  certain  degree  of  severity, 
they  often  remain  stationary,  unless  some 
complication,  as  oedema  or  spasm  of  the 
glottis,  occurs.  The  latter  condition  is 
likely  to  supervene  if  the  growth  is  large  ; 
and  it  gives  a  paroxysmal  character  to  the 

'  Horace  Green  on  Morbid  Growths  in  the 
Larynx,  p.  62;  and  Rayer,  Maladies  de  la 
Peau,  tome  ii.  p.  422. 
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symptoms.  The  advanced  symptoms  are  | 
those  of  impending  suffocation.  Epithelial 
cancer  usually  gives  rise  to  more  distress- 
ing local  symptoms  ;  there  is  more  expec- 
toration, and  deglutition  is  often  dithcult 
and  painful.  In  encephaloid  cancer  the 
symptoms  progress  more  rapidly,  the  fatal 
termination  usually  taking  place  within  a 
few  months  of  its  first  appearance.  This, 
however,  is  not  always  the  case.'  The 
patient  sinks  from  the  combined  eifects  of 
gradual  suffocation,  slow  starvation,  and 
the  intrinsic  nature  of  the  disease. 

Diagnosis.  —  Tun.ors  in  the  larynx 
cannot  well  be  mistaken  for  any  other 
disease,  if  a  laryngoscopic  inspection  can 
be  made.  The  possibility  of  eversion  of 
the  ventricle  must  not,  however,  he  for- 
gotten. The  tubercles  of  syphilis  are 
seen  as  irregular  whitish  prominences  oil 
the  congested  mucous  membrane  —  the 
posterior  wall  of  the  larynx  being  their 
most  common  site.  The  thiekening  of 
laryngeal  phthisis  is  not  so  great  as  that 
of  true  cancer,  nor  has  it  the  defined  cha- 
racter of  the  benign  kinds  of  growth.  It 
is  not  quite  so  easy  to  distinguish  between 
the  benign  and  the  malignant  epithelial 
growths.  The  former,  however,  are  more 
strictly  defined,  and  never  (unless  quite 
accidentally)  ulcerated,  whilst  in  the  lat- 
ter there  is  generally  irregular  thickening 
from  interstitial  exudation,  and  frequently 
ulceration.  The  microscope  cannot  be 
relied  upon  for  differential  diagnosis 
should  particles  be  expectorated,  or  re- 
moved during  life  with  the  aid  of  the 
laryngoscope.  Several  cases  have  come 
under  my  notice  where  the  histological 
features  were  decidedly  those  of  cancer, 
whilst  the  clinical  history  was  of  a  totally 
opposite  character.  The  laryngoscopic 
appearances  and  constitutional  symptoms 
furnish  much  more  important  indications 
in  relation  to  the  difterential  diagnosis  of 
the  various  kinds  of  growth  than  the 
microscopic  examination. 

Pathology. — The  non-malignant  kinds 
of  tumor  are  essentially  local  productions 
— the  result  of  a  perverted  nutritive  pro- 
cess in  which  growth  is  excessive  and  de- 
velopment imperfect.  Hence  the  forma- 
tion of  tissues  of  abnormal  size  and  mor- 
bid structure.  They  are  probably  always 
associated  in  their  origin  with  local  hy- 
perajmia.  In  the  case  of  malisnant 
growths,  in  addition  to  the  local  changes, 
there  are  constitutional  inrtuences  in  ope- 
ration which  will  be  found  fully  described 
elsewhere. 

Morbid  Anatomy. — The  benign 
growths  found  in  the  larynx  are  Papillo- 

'  See  specimen  No.  28,  Series  xxv.,  in  the 
Ihiseum  of  St.  Bartholomew's  Hospital. 


mata,  Fibromata,  Fibro-cellular  Tumors, 
Cystic  Tumors,  Sarcomata,  and  Lipo- 
mata,  and  they  are  here  euunujrated  in 
their  order  of  frequency.  The  malignant 
growths  lielong  either  to  Epithelial  or 
Encephaloid  varieties. 

Papillomata  are  by  far  the  most  com- 
mon of  laryngeal  growths,  three-fourths 
of  all  the  benign  cases  being  of  this  na- 
ture. The  papillary  growths,  "  in  their 
general  form  and  arrangement,  have 
many  points  of  resemblance,  but  on  tlie 
enlarged  scale,  to  the  papilUe,  which  in 
various  localities  constitute  natural  pro- 
jections from  free  surfaces,  more  espe- 
cially from-  the  skin  and  mucous  mem- 
branes. Their  basis  substance  is  formed 
of  connective  tissue,  which  is  continuous 
with  that  which  normally  exists  in  the 
part ;  whilst  the  free  surface  is  covered 
by  an  epithehum,  which  may  vary  in 
thickness  and  its  number  of  layers  ac- 
cording to  the  seat  of  the  tumor.  Blood- 
vessels and  even  nerves  enter  into  the  in- 
terior of  the  papillae."'  These  papillary 
growths  vary  in  size  from  a  pin's-head  to 
a  cherry,  and  may  even  attain  a  larger 
size  ;  but  after  reaching  a  certain  magni- 
tude their  growth  sometimes  ceases  spon- 
taneously. They  grow  rather  quickly, 
especially  in  their  early  stages.  To  the 
naked  eye  they  have  a  rough  lobular 
laminated  appearance,  and  they  are  gen- 
erally soft  and  even  friable  to  the  touch. 
Dr.  Andrew  Clark  has  kindly  made  mi- 
croscopic examinations  of  many  of  the 
growths  of  tills  kind,  which  I  have  re- 
moved during  life  with  the  aid  of  the 
laryngoscope.  He  has  described  them 
generally  as  "consisting  of  more  or  less 
perfect  connective  tissue,  clothed  with 
many  layers  of  epithelium."  In  some  of 
them  "  enlarged  racemose  glands,  the  ter- 
minal vesicles  of  which  were  filled  with 
minute  nucleated  cells  and  granular  mat- 
ter,"  were  observed.  Dr.  Andrew  Clark 
thus  described  one  case  : — "  The  growth 
was  found  to  consist  of  two  sets  of  parti- 
cles, one  membranous,  the  other  warty  or 
obscurely  papilliform.  The  membranous 
portions  consisted  of  from  twenty  to  thirty 
layers  of  scaly  epithelium,  surrounded 
aiid  penetrated  by  a  confervoid  growth. 
The  epithelial  cells  composing  the  layers 
were  polygonal,  flattened,  nucleated,  and 
easily  afffected  by  weak  alkalies  and  acids. 
The  nucleus  of  each  cell  was  oval,  ab- 
ruptly defined,  rather  large  in  proportion 
to  the  containing  cell,  in  most  cases  sur- 
rounded  by   a  clear  halo,  and  in  some 

'  Lectures  on  Surgical  Pathology.  By 
James  Paget,  F.R.S.  3d  edition,  p.  591. 
For  an  elaborate  description  of  tliese  growths, 
the  reader  is  referred  to  Virchow's  Krank- 
heiten  Geschwulste,  vol.  i.  p.  334  et  seq.  This 
eminent  patliologist  regards  Papillomata  as  a 
sub-order  of  his  large  division  of  Fibromata, 
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showing  signs  of  division.  Tlie  papillaiy 
portion  consisted  of  simple  outgrowths  of 
nucleated  connective  tissue,  and  rudely- 
formed  bloodvessels,  clothed  with  numer- 
ous layers  of  scaly  epithelium,  similar  to 
those  already  described.  Some  of  the  pa- 
pillae exhibited  large  vacuoles  or  spaces 
tilled  with  colloid  matter,  which  in  one  or 
two  instances  had  burst  through  the  cov- 
ering epithelium."  Papillomata  show  a 
greater  disposition  to  recurrence  than 
other  growths. 

Fihrumata. — The  fibrous  tumors  of  the 
larynx,  like  those  occurring  elsewhere, 
are  found  to  consist  of  bundles  of  white 
fibres  diverging  and  interlacing  in  various 
du'ections.  They  seldom  attain  a  larger 
size  than  a  hazel-nut,  and  when  removed 
show  no  disposition  to  recurrence. 

Fibro-ceUular  Tumors  of  the  larynx  are 
comparatively  rare.  Their  growth  is 
rather  slow,  but  they  sometimes  attain  a 
huge  size.  "They  consist,"  says  Mr. 
Paget,  ''of  delicate  flbro-cellular  tissue, 
in  fine  undulating  and  interlacing  bun- 
dles of  filaments.  In  the  interstitial  liquid 
or  half-liquid  substance,  nucleated  cells 
appear  imbedded  in  a  clear  or  dimly  gran- 
ular sulistance. "  '  Unlike  the  mucous 
polypi  of  the  nose,  they  exhibit  no  dispo- 
sition to  recurrence. 

Cijstic  Growths  are  still  more  uncommon 
in  the  larynx.  I  liave  only  met  with  two 
cases — both  situated  on  the  epiglottis. 
They  are,  however,  occasionally  found 
near  the  ventricular  orifice.  They  contain 
a  thick,  white,  semi-fluid  sebaceous  mate- 
rial, which  on  microscopic  examination  is 
found  to  consist  of  epithelial  cells  under- 
going fatty  degeneration,  with  perhaps  a 
small  amount  of  the  proper  secretion  of 
the  glandulaj.  When  thoroughly  emptied 
they  show  no  disposition  to  form  again. 

The  other  kinds  of  benign  tumors,  such 
as  Lipomata,  Vascular  Tumors,  Hydatids, 
&c.,  are  too  rare  to  require  a  special  de- 
scription in  an  article  of  this  kind. 

Cancer. — Under  Cancer  we  must  con- 
sider the  two  kinds  which  are  found  in 
the  larynx.  These  are  (1)  malignant  epi- 
thelial, and  (2)  encephaloid.  (1)  Malignant 
epitheliah  Though  considered  with  ref- 
erence to  other  morbid  conditions  of  the 
larynx,  epithelial  cancer  is  not  common; 
as  compared  with  many  other  situations, 
the  larynx  must  be  regarded  as  a  favorite 
site.  The  epiglottis  is  the  part  most  fre- 
quently attacked,  and  next  to  it  the  ary- 
epiglottic  folds.  It  often  gives  rise  to 
large  ragged  ulcerations.  The  disease 
may  be  primary,  or  consecutive  to  disease 
in  adjacent  parts— the  pharynx,  oesopha- 
gus, or  thyroid  gland.  Cancer  in  the 
larynx  is  seldom  secondary,  in  the  sense 
that  the  term  is  generally  employed  by 
patliologists.     (2)   Encephaloid  cancer  is 

'  Op.  cit.  p.  456. 


less  conmion  than  the  epithelial  variety, 
but,  like  it,  it  is  often  consecutive.  It  is 
characterized  by  its  greater  tendency  to 
induce  interstitial  exudation  and  conse- 
quent thickening,  and  perhaps  by  its 
lesser  proneness  to  ulceration.  As  al- 
ready remarked,  it  often  produces  consid- 
erable displacement. 

In  addition  to  the  different  forms  of 
morbid  growth  here  described,  others  are 
said  to  have  occasionally  existed  in  the 
larynx.  Eyland  quotes  a  case  of  "  hyda- 
tids" in  the  ventricle  of  the  larynx,  from 
Andral,  which  gave  rise  to  the  symptoms 
of  a  foreign  body  at  that  part.'  The 
same  author  speaks  of  "cartilaginous 
tumors"  in  the  larynx,  and  gives  several 
illustrations  of  supposed  tumors  of  this 
sort.  There  is  no  reason  why  enchon- 
droma  should  not  be  developed  in  this 
part,  but  it  is  exceedingly  rare,  and  has 
not  been  observed  by  any  pathologist  of 
note.  Erectile  tumors  are  described  as 
occurring  in  the  larynx,  by  Kokitansky. 

Prognosis. — The  prognosis  as  regards 
a  fatal  termination  depends  on  the  nature 
of  the  growth,  and  as  regards  recovery  of 
function,  on  whether  the  grov^th  can  be 
removed.  Cases  of  true  cancer  of  course, 
always  prove  fatal :  whilst  the  other  kinds 
of  tumor  ought  never  to  do  so. 

Therapeutics. — Small  growths  not 
giving  rise  to  functional  distui'bance,  and 
showing  no  disposition  to  increase  in  size, 
need  not  be  interfered  with;  but  where  the 
neoplasm  is  large,  and  where  it  shows  a 
disposition  to  grow,  it  should,  if  possible, 
be  removed  with  the  aid  of  the  laryngo- 
scope. This  removal  may  be  efl'ected  by 
evulsion,  for  which  various  instruments 
are  suitable.  Most  to  be  recommended 
are  forceps  of  different  lengths  and  open- 
ing in  different  directions ;  thus,  for  a 
growth  on  the  ventricular  band,  a  pair  of 
short  forceps  opening  in  the  lateral  direc- 
tion is  required,  whilst  for  a  growth  on  or 
below  the  vocal  cords  a  much  longer  for- 
ceps, and  opening  in  the  antero-posterior 
direction  are  indicated.  My  tube-forceps 
are  very  useful,  especially  if  the  larynx  is 
small.  Ecmseur.'i  are  not,  as  a  rule,  to  be 
recommended,  but  Stoerck's  icraseur, 
which  has  a  rigid  metal  loop  protecting 
the  wire,  is,  however,  often  serviceable. 
No  force  should  be  used  in  the  evulsion  of 
growths.  Where  they  cannot  be  removed 
without  undue  effort,  crushing  of  the 
growth  will  often  cause  atrophy.  In 
some  cases,  the  base  of  the  growth  may  be 
incised  with  the  laryngeal  lancet ;  or  if 
the  tumor  be  too  large  for  this  method, 
forceps  having  a  cutting  edge  may  be  em- 
ployed with  perfect  safety  and  with  the 
best    results.      Galvano-cautery,   on  ac- 

'  Ryland,  Diseases  of  the  Larynx,  p.  226. 


NEUROSES    OF    THE    LARYNX. 


29 


count  of  the  pain  it  generally  causes,  and 
the  risk  of  subsequent  inflammation,  can- 
not be  recoQunended.  Caustic  solutions 
1  have  not  found  to  be  of  any  service  ex- 
cept in  those  cases  where  the  growths, 
small  in  size  and  symmetrical  in  situa- 
tion, are  of  the  nature  of  condylomata. 
In  these  cases  the  tumors  possess  but  a 
very  feeble  organization,  and  are  often 
dispersed  by  the  application  of  caustic  or 
astringent  solutions. 

Should  the  growth  be  very  large  and 
threaten  suffocation,  and  should  severe 
spasm  be  induced  by  attempts  at  removal 
through  the  upper  opening  of  tlie  larynx, 
the  operation  of  tracheotomy  should  be 
performed  ;  the  neoplasm  may  be  after- 
wards removed,  either  with  the  aid  of  the 
laryngoscope  or  by  division  of  the  thyroid 
cartilage.  In  cancer,  relief  can  some- 
times be  obtained  by  the  inhalation  of 
simple  hot  steam,  or  steam  impregnated 
with  various  sedative  principles,  as  re- 
commended in  the  treatment  of  Acute 
Laryngitis.  I  have  seen  a  few  cases  in 
which  removal  of  a  malignant  growth, 
situated  so  as  to  seriously  impede  respira- 
tion and  deglutition,  has  been  attended 
with  very  great  temporary  relief.  One 
such  case  is  reported  in  Pathological 
Transactions,  vol.  xxi.  p.  53. 


Neuroses  (Nervous  Affection's  of 
THE  Larynx). 

Under  this  head  are  included — (1)  Dis- 
eases of  the  Motor  S3fstem,  and  (2)  Dis- 
eases of  the  Sensory  System. 


DISEASES  of  the  MOTOR  SYSTEM. 

This  division  embraces— first.  Paral- 
ysis of  the  Muscles  of  the  Vocal  Cords  ; 
and  secondly,  spasm  (or  Spasmodic  Ap- 
proximation) of  the  Muscles  of  the  Vocal 
Cords. 

The  varieties  of  paralysis  are  so  numer- 
ous, and  their  nature  so  different  in  differ- 
ent cases,  that  it  is  better  to  consider 
them  separately  under  the  following 
heads  :  (1)  Paralysis  of  the  Adductors  of 
the  Vocal  Cords  ;  (2)  Paralysis  of  the  Ab- 
ductors of  the  Vocal  Cords.  These  may 
again  be  divided  into  (a)  unilateral  and 
(6)  bilateral  paralysis. 

Bilateral  Paralysis  of  the  Adclitctors  of  the 
Vocal  Cords. 

Definition. — A  condition  In  which, 
owing  to  the  non-approximation  of  the 
vocal  cords  on  attempted  phonation,  there 
is  loss  of  voice. 

Synonyms.  —  Lnti^j  —  Paralysis  Glot- 
tidis,     Aphonia    Paralytica,     Aphonia ; 


French  —  Aphonic  ;  German  —  Kchlkop- 
flahmung ;  i')i(/Jt,s7t— Functional  Aplionia, 
Hysterical  Aphonia,  Aptionia. 

Causes. — Debility  and  hysteria  are  the 
most  frequent  causes  of  this  condition  ;  it 
often,  however,  originates  in  congestion, 
and  remains  after  the  hypcriumia  has 
passed  away.  The  rare  ciises  of  inter- 
mittent aphonia  dependent  on  malarious 
influences,  which  have  been  reported,' 
probably  belong  to  this  category.  I  have 
once  seen  it  caused  by  extensive  cerebral 
disorganization  from  a  tumor  at  the  base 
of  the  brain. 

Symptoms. — The  condition  is  seen  with 
the  laryngoscope,  on  directing  the  patient 
to  attempt  to  produce  some  vocal  sound, 
^that  is,  to  try  to  say  "a/t"  or  "e,-"  the 
vocal  cords  may  not  move,  or  may  ap- 
proach each  other  only  very  slightly — in 
all  cases  remaining  distinctly  apart.  As 
the  vocal  cords  remain  at  the  side  of  the 
larynx,  the  condition  might  be  called  "  bi- 
lateral paralysis  with  lateral  fixture." 
The  laryngeal  mucous  membrane  is  gen- 
erally pale.  The  voice,  of  course,  is 
always  suppressed.  It  is  only  the  volun- 
tary action  of  the  adductors  of  the  vocal 
cords  which  is  impaired  ;  the  involuntary 
or  reflex  movements,  especially  those  of 
a  forcible  character,  are  not  generally 
aftocted.  Thus,  coughing  and  sneezing 
are  usually  accompanied  withsoimi?,  show- 
ing that  the  cords  approximate.  In  laugh- 
ing, however,  where  the  expirations  are 
much  less  forcible,  especially  in  feeble 
people,  there  is  often  no  sound.  In  other 
words,  these  patients  do  not  laugh,  but 
only  smile,  the  term  "laughter,"  strictly 
considered,  being  an  audible  manifesta- 
tion. The  constitutional  condition  is  such 
as  has  been  already  indicated  under  the 
head  of  the  Causes  of  the  local  phe- 
nomena. 

Pathology.  —  The  pathology  of  the 
disease  probably  consists  in  the  "nerve- 
force"  being  feebly  or  imperfectly  evolved, 
or  not  directed  in  the  proper  channel : 
there  is  no  lesion  here.  The  muscles, 
which  are  paralyzed,  are  the  crico-arytte- 
noidei  laterales  on  both  sides,  and  the 
arytsenoideus  proprius. 

Prognosis.  —  The  prognosis  is  very 
favorable  in  almost  all  cases. 

Treatment. — The  treatment  consists 
in  the  use  of  local  remedies  which  tend 
to  excite  approximation  of  the  vocal  cords. 
Stimulant  solutions  were  formerly  recom- 
mended, but  faradization  is  a  far  more 
efi'ective  remedy.  One  pole  should  be  ap- 
plied over  the  thyroid  cartilage  externally, 

'  Valleix,  Bulletin  de  Th^rapie,  1843. 
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the  other  one  to  the  vocal  cords.  ]My 
"laryngeal  electrode'"  will  be  found  very 
useful.  With  it,  I  have  cured  aphonia  of 
eight,  and  even  ten  years'  standing.  The 
instrument  has  been  also  successfully  used 
by  other  laryngoscopists,  both  in  this 
country  and  on  the  Continent.  The  pa- 
tient's health  may  generally  be  benefited 
by  constitutional  (tonic)  remedies. 


Unilateral  Paralysis  of  the  Adductors  of 
the  Vocal  Cords. 

Dbfinitiox. — A  condition  in  which, 
owing  to  one  of  the  vocal  cords  not  being 
drawn  to  the  median  line  on  attempted 
phonation,  there  is  loss  of  voice. 

Cal^ses. — The  condition  maybe  caused 
by  local  injuries,  may  occur  in  chronic 
toxa-mia  (lead  and  arsenic),  or  may  be 
due  to  cerebral  disease,  or  pressure  on  the 
pucumogastric  or  its  recurrent  branch. 
It  is  difficult  to  say  whether  its  occur- 
rence as  a  sequel  of  diphtheria  is  due  to 
the  lirst  or  second  cause. 

Sysfptojis. — The  condition  is  seen  with 
the  laryngoscope.  On  attempted  phona- 
tinn  one  vocal  cord  remains  at  the  side  of 
the  larynx,  whilst  the  other  is  drawn  to 
the  median  line.  The  condition  may  be 
described  as  "unilateral  paralysis  with 
lateral  fixture."  The  mucous  membrane 
covering  the  affected  cord  is  generally 
congested.  There  is  aphonia  or  dyspna^a, 
and  usually  an  absence  of  constitutional 
symptoms.  When  tlie  paralysis  is  com- 
plete, or  even  much  marked,  the  acts  of 
coughing,  sneezing,  and  laughing  are 
always  altered  in  character,  and  often 
unaccompanied  by  sound  :  indeed,  a  modi- 
fication of  the  natural  cough  or  sneeze  is 
sometimes  one  of  the  earliest  symptoms 
of  the  condition.  When  the  unilateral 
paralysis  is  accompanied  with  loss  of 
power  of  the  same  side  of  the  tongue  and 
palate,  it  indicates  serious  cerebral  dis- 
ease near  the  nucleus  of  the  spinal  acces- 
sory nerves.^ 

PathoTjOGT. — As  regards  the  patho- 
logical anatomy,  I  may  observe,  that  in 
the  only  case  of  this  disease — a  case  of 
seven  years'  standing,  which  I  have  ex- 
amined after  death,  there  was  consider- 
able atrophy  of  the  crico-arytanioideus 
lateralis  on  the  affected  side.  The  ary- 
ta3noideus  proprius  did  not  seem  to  sufter. 
The  disease  is  probably  often  due  to  in- 

'  Made  by  Mayer,  59  Great  Portland  Street, 
W. 

2  Si'e  Dr.  Hugtilings  .Jackson's  valuable  Il- 
lustrations of  Diseases  of  the  Nervous  System. 
Lond.  Hosp.  Reports,  vol.  i.  p.  361,  and  vol. 
ii.  p.  330. 


flannnatory  exudation,  either  of  a  simple 
or  dyscrasic  character,  into  the  substance 
of  the  muscle.  When  the  pneumogastric 
nerve  or  its  recurrent  branch  are  pressed 
upon,  the  abductor  muscle  is  always  so 
much  more  affected  than  its  antagonist, 
that  the  function  of  the  adductor  seems 
to  be  little  affected. 

Prognosis.— The  condition  not  being 
in  itself  dangerous,  and  being  generally 
due  to  local  causes,  need  not,  as  a  rule, 
sive  rise  to  serious  apprehensions.  If 
there  is  evidence,  such  as  paralysis  of 
other  parts,  to  show  that  the  disease  is 
due  to  cerebral  causes,  the  prognosis  is, 
however,  serious.  It  is  always  very  diffi- 
cult to  cure. 

Treatment.  —  This  should  be  the 
same  as  that  recommended  for  bilateral 
paralysis  of  the  adductors  ;  it  is  not,  how- 
ever, generally  so  successful.  When  re- 
sisting the  action  of  my  ordinary  elec- 
trode, the  "No.  3  laryngeal  electrode," 
b\'  means  of  which  one  pole  can  be  passed 
into  the  larynx  and  the  other  into  the 
hyoid  fossa,  so  that  the  current  passes 
through  the  crico-aryttenoideus  lateralis, 
may  be  employed.  Constitutional  reme- 
dies may  be  used  with  advantage  in  cases 
of  chronic  toxajmia. 


Bilateral  Paralysis  of  the  Abductors  of  the 
Vocal  Cords. 

Definition. — A  condition  in  which, 
owing  to  the  vocal  cords  not  being  drawn 
aside  (but  remaining  fixed  near  the  me- 
dian line)  in  inspiration,  there  is  great 
dyspnoea  and  stridulous  breathing,  with- 
out much  alteration  in  the  character  of 
the  voice. 

Causes. — The  causes  of  this  condition 
are  generally  cerebral,  but  morbid  influ- 
ences which  affect  both  pneumogastric  or 
both  recurrent  nerves  may  give  rise  to  it. 
In  a  case  of  ex-ophthalmic  "goitre,  I  once 
saw  it  caused  by  an  enlarged  and  con- 
stricting thyroid  gland,  which  parsed 
round  the  trachea  and  pressed  on  both 
recurrent  nerves ;  scrofulous  deposit  in 
the  bronchial  and  cervical  glands,  espe- 
cially in  children,  is  apt  to  give  rise  to  it. 
In  cancer  of  the  oesophagus,  when  the  de- 
posit affects  the  anterior  wall  of  that  tube, 
both  the  recurrents  may  be  involved.  It 
is,  however,  most  commonly  caused  by 
central  disease  of  the  nervous  system.  It 
sometimes  depends  on  simple  degenera- 
tion of  the  muscles,  without  there  being 
any  evidence  of  implication  of  the  nerves. 
The  condition  is  fortunately  very  rare. 

Symptoms.  —  On  making  a  laryngo- 
scopic   examination,  the   vocal   cords  do 
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not  separate  at  all  on  inspiration.  There 
is  a  sliglit  interval  between  them,  which 
alters  very  little,  except  in  forced  expira- 
tion, as  when  the  vocal  cords  approximate 
completely.  As  the  vocal  cords  always 
remain  near  the  median  line  in  this  form 
of  paralysis,  it  might  be  called  "bilateral 
paralysis  with  central  fixture."  The 
vocal  cords  are  generally  slightly  con- 
gested. The  voice  is  usually  but  little 
affected,  but  it  may  be  rather  harsh :  if 
the  patient  does  not  move  at  all,  the  res- 
piration may  be  little  affected ;  the  least 
exertion,  however,  brings  on  dyspncea 
and  stridulous  breathing.  The  cough  is 
croupy.  The  condition  is  in  itself  apt  to 
produce  constitutional  symptoms— such 
as  wasting  and  febrile  excitement ;  and 
it  is  often  accompanied  by  paralysis  of 
other  parts,  or  by  the  cachexia  of  the  dis- 
ease which  indirectly  causes  it.  In  chil- 
dren, it  produces  the  symptoms  of  laryn- 
gismus stridulus,  and  Dr.  Ley  considered 
that  laryngismus  was  always  of  a  para- 
lytic nature,  and  always  due  to  the  same 
cause — namely,  pressure  on  the  recurrent 
nerves.  True  laryngismus  depends  on 
other  causes  which  operate  in  an  opposite 
way.'  The  paralysis  of  the  abductors  of 
the  vocal  cords,  which  produces  symp- 
toms of  laryngismus,  is  found  in  children 
of  a  more  advanced  age  than  those  who 
are  attacked  by  the  ordinary  form  of  la- 
ryngismus—that  is,  by  spasmodic  laryn- 
gismus ;  of  course,  however,  the  paralytic 
form  may  also  occur  to  the  youngest  in- 
fants. It  differs  also,  inasmuch  as  the 
symptoms  do  not  completely  pass  away; 
exacerbations  may  occur,  but  there  is 
always  a  certain  amount  of  constant 
stridor  and  dyspncea. 

Pathology  and  Moebip  Anatomy. 
— The  pathology  of  the  disease  has,  to  a 
certain  extent,  been  discussed  in  consid- 
ering its  etiology.  The  disease  consists 
essentially  in  a  loss  of  power  of  the  ary- 
tasnoidei  postici,  the  powerful  abductors 
of  the  vocal  cords,  and  is  dependent  on 
the  interception  or  non-generation  of  the 
nerve  current  which,  through  the  medium 
of  the  pneumogastrie  and  it  branches, 
supplies  those  muscles  in  the  normal 
state.  In  the  case  of  a  patient  under  the 
care  of  Dr.  Hughlings  Jackson  in  the 
London  Hospital,  where  I  had  diagnosed 
bilateral  paralysis  of  the  abductors  "during 
life,  these  muscles,  when  examined  by 
Mr.  Rivington  after  death,  were  found  to 
be  greatly  atrophied.  There  is  probably, 
generally,  also  atrophy  of  the  nerve  struc- 
ture. 

Prognosis. — The  prognosis  is  very  se- 
rious both  on  account  of  the  immediate 
danger  of  suffocation  implied  by  the  con- 

'  See  Spasm  of  the  Vocal  Cords,  p.  448. 


dition,  and  from  its  being  sometimes  an 
indication  of  some  very  serious  disease 
elsewhere,  either  in  the  brain  or  along 
the  trunks  or  branches  of  both  pneumo° 
gastric  nerves.  The  condition  is  in  itself 
highly  dangerous  ;  for  though  the  simple 
action  of  the  adductors  (the  abductors 
being  paralyzed)  is  not  generally  suffi- 
cient to  close  the  glottis  completely,  the 
addition  of  a  little  inflammatory  swelling 
or  cL'dema  would  soon  bring  about  that 
state. 

Treatment. — The  operation  of  tra- 
cheotomy should  be  performed  without 
delay,  to  save  the  patient  from  dying  of 
suffocation.  The  operation  would  be 
likel}'  to  exercise  a  favorable  effect  on  the 
cerebral  disease,  for  the  indirect  influence 
of  the  exceedingly  narrowed  glottis 
(through  the  respiratory  system)  on  the 
cerebral  circulation  must  be  highly  inju- 
rious. I  cannot  recommend  any  medical 
treatment  either  of  a  local  or  general 
character. 


Zhiilateral  Paralysis  of  the  Abductor  of  one 
Vocal  Cord. 

Definition. — A  condition  in  which, 
owing  to  one  vocal  cord  not  being  drawn 
aside  (but  remaining  near  the  median 
line)  on  inspiration,  there  is  some  Aya- 
pncea  and  stridulous  breathing,  without 
much  alteration  in  the  character  of  the 


Causes. —  The  causes  which  lead  to 
paralysis  of  one  abductor  are  the  same  as 
those  which  produce  the  bilateral  form  of 
paralysis,  but  the  condition  now  under 
consideration  is  more  often  due  to  peri- 
pheral causes  ;  that  is  to  say,  to  pressure 
on  one  pneumogastrie  or  one  recurrent 
nerve.  Aneurisms  of  the  arch  of  the  aorta 
by  pressure  on  the  left  recurrent  nerve  not 
unfrequently  produce  this  kind  of  paralysis 
of  the  left  vocal  cord  ;'  and  in  the  year 
1866  a  case  of  aneurism  of  the  right  carotid 
occurred  in  my  practice,  in  which  the 
right  vocal  cord  was  paralyzed.  Cancer- 
ous tumors  occasionally  involve  the  pneu- 
mogastrie or  its  branches,  and  the  stru- 
mous glands  along  the  trachea  may  do  so 
likewise.  In  malignant  stricture  of  the 
oesophagus,  when  the  disease  affects  the 
anterior  wall  of  that  tube,  one  of  the  re- 
current nerves  is  occasionally  affected. 

Symptoms. — The  condition  can  be  ob- 
served with  the  aid  of  the  laryngoscope  ; 
on  directing  the  patient  to  inspire,  the 
affected  vocal  cord  is  not  drawn  to  the 

'  Med.  Times  and  Gaz.,  January,  ]8i;4,  and 
Pathol.  Transactions,  vols,  xvii.,  six.,  and 
xxi. 
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side  as  in  tlie  normal  state;  its  inner  edge, 
however,  is  not  quite  in  tlie  median  line. 
The  vocal  cords  are  generally  congested. 
The  condition  may  be  described  as  "  uni- 
lateral paralysis  with  central  fixture." 
There  is  stridulous  breathing  and  dys- 
pvKjea  on  the  slightest  exertion,  but  the  last 
two  symptoms,  as  might  be  expected,  are 
not  quite  so  severe  as  where  both  cords 
are  affected.  The  constitutional  symp- 
toms vary  with  the  different  conditions 
which  give  rise  to  this  form  of  paralysis, 
but  this  kind  of  glottic  obstruction  gene- 
rally after  a  time  causes  symptoms  of  irri- 
tative fever. 

Pathological  Anatomy.— The  im- 
mediate nature  of  the  disease  and  condi- 
tion of  the  nerves  and  muscles  is  the  same 
as  that  which  is  found  in  bilateral  paral- 
ysis with  central  fixture,  but  here  the  dis- 
ease only  affects  one  side.  In  several 
cases  which  I  have  brought  before  the 
Pathological  Society  of  London,'  the  mus- 
cle of  the  affcted  side  has  been  seen  to  be 
completely  wasted — only  a  few  of  its  inner 
and  lower  fibres  remaining,  whilst  its 
fellow  on  the  opposite  side  was  healthy 
and  well  nourished.  In  some  of  these 
cases  the  left  recurrent  nerve  has  been  so 
completely  incorporated  in  a  cancerous  or 
an  aneurisraal  tumor,  that  its  course  (after 
entering  into  the  tumor)  could  not  be 
traced. 

Prognosis. — The  condition  is  generally 
indicative  of  very  serious  disease  else- 
wheie,  and  the  most  unfavorable  opinion 
should  be  given  as  to  the  prospects  of  the 
case. 

Treatment. — There  is  generally  little 
to  be  done  towards  the  cure  of  the  disease: 
tracheotomy  should  be  performed  if  the 
symptoms  of  suffocation  are  at  all  urgent. 

Varieties.— In  addition  to  the  more 
palpable  forms  of  paralysis  which  on  the 
one  hand  produce  aphonia,  and  on  the 
other  lead  to  suffocation,  there  are  certain 
stales  in  which  loss  of  power  is  manifested, 
by  the  inability  to  produce  certain  notes 
in  singing.  Here  the  crico-thyroid  or 
thyro-arytenoid  muscles — muscles,  the  ac- 
tion of  which,  though  generally  supposed 
to  be  antagonistic,  is  probably,  in  point 
of  fact,  co-ordinate — are  generally  at  fault. 
The  limits  of  this  article  render  a  detailed 
handling  of  this  difficult  subject  impossi- 
ble ;  but  for  further  details  the  reader  is 
referred  to  my  pamphlet  on  the  subject.^ 
The  prognosis,  as  regards  cure,  must  de- 
pend on  the  age  of  the  patient,  the  dura- 

'  Pathological  Transactions,  vols,  xvii., 
xix.,  and  xxi. 

^  Hoarseness  and  Loss  ofVoice.  Churchill, 
1868. 


tion  of  the  condition,  and  the  natural 
character  of  the  voice  {whether  it  be  tenor 
or  bass)  The  treatment  must  sometmies 
be  stimulant  (electricity,  astringent  solu- 
tions, &c.),  at  other  times  sedative. 

Spasm,  lor  Spasmodic  Approximation)  of 
the  Muscles  of  the  Vocal  Cords. 

Definition.  —  A  condition  in  which 
there  is  sudden  temporary  complete  or  in- 
complete approximation  of  the  vocal  cords, 
characterized  in  the  former  case  by  arrest 
of  the  respiratory  movements  and  apncea, 
in  the  latter  by  stridulous  inspiration  and 
dyspnoea. 

SYNONTMS.—XatiTt— Laryngismus  stri- 
dulus, Laryngitis  stridula,  Spasnms  glot- 
tidis,  Cynanche  stridula,  Cynanche  tra- 
cheaMs,  spasmodica.  Asthma  Koppii, 
Asthma  Millari,  Asthma  intermittens  in- 
fantum. Asthma  thymicum  ;  French— 
Laryngite  striduleuse.  Faux  croup,  Pseu- 
do-croup nerveux,  .Spasme  de  la  Glotte  ; 
(rerman- Kehlkopfkrampf,  Stimmritzen- 
krampf  (Cerebral  Croup,  Pseudo-Croup); 
^?i!jfKs7i— Millar's  Asthma,  Crowing  In- 
spiration, Child-crowing,  Spasm  of  the 
Glottis,  Spasmodic  Croup,  .Spurious  Croup, 
Cerebral  Croup,  &c.  &c. 

Causes. — The  causes  of  spasm  of  the 
vocal  cords  are  involved  in  a  considerable 
amount  of  obscurity,  and  there  is  evidence 
to  show  that  many  influences  may  be  con- 
cerned in  its  production  ;  hence  it  is  not 
surprising  that  the  etiological  features 
concerning  it  should  have  undergone  vari- 
ous changes  and  modifications. 

The  causes  may  be  divided  into  (1)  cen- 
tral, and  (2)  peripheral — the  latter  being 
subdivided  into  (a)  direct,  and  ib)  reflex. 
1.  The  disease  was  at  one  time  consid- 
ered to  be  always  dependent  on  cerebral 
disease,  or  at  least  on  a  disordered  state 
of  the  functions  of  the  brain,'  and  this 
view,  which  has  been  ae sailed  in  various 
ways,  seems  to  be  again  gaining  ground. 
Numerous  cases  are  on  record,  where 
other  admitted  symptoms  of  cerelsral  dis- 
ease manifested  themselves  before  the  oc- 
currence of  laryngeal  spasm.  Limited 
congestion  or  interstitial  exudation  of 
serous  fluid,  near  the  origin  of  the  pneu- 
mogastric  nerves,  is  probably  the  condi- 
tion of  the  brain  which  is  concerned  in 
the  production  of  this  phenomenon.  In 
many  cases,  however,  the  structural  alter- 
ation of  the  brain,  if  present,  is  of  too 
delicate  a  nature  for  detection,  and  still 
more  frequently  a  morbid  condition  of  that 
organ  is  produced  by  the  sudden  apnoea. 
Hence,  even  when  the  brain  is  the  pri- 
mary seat  of  the  disease,  it  is  impossible 

'  Commentaries  on  Diseases  of  Children,  by 
Dr.  John  Clarke. 
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to  speak  with  certainty  as  to  the  nature 
of  the  morbid  condition.  Tlie  cerebral 
affection  is  probably  often  dependent  on  a 
dyscrasic  state. 
"  A  rachitic  condition  of  tlie  bones  of  the 
skull  has  frequently  been  noticed.  Out 
of  ninety-six  cases  of  laryngismus  exam- 
ined by  Lederer,  there  was  crauiotabcs  in 
ninety-two.'  The  experience  of  Sir  Wil- 
liam Jennor  and  Dr.  Wiltshire  is  of  a 
similar  character.''  It  has  been  suggested 
that  tlie  thickness  of  the  cranial  bones  in 
rickets  allows  pressure  to  be  exercised  on 
the  brain  in  the  occipital  region,  when  the 
child  lies  on  its  baclt  (Elslisser)  ;  but  it  is 
more  probable  that  the  racliitio  dyscrasia 
is  accompanied  by  morbid  changes  of  a 
nutritive  character  in  the  structure  of  the 
brain  itself. 

Scrofula  has  also  been  regarded  as  an 
active  predisposing  cause  of  the  disease 
(Marsh).  Sometimes  an  attack  is  brought 
on  by  tossing  the  child  in  the  air,  and  it 
still  more  often  comes  on  in  sleep.  These 
facts  have  been  adduced  by  some  as  an 
evidence  of  the  cerebral  nature  of  the  dis- 
ease ;  but  it  must  be  remembered  that 
both  in  sleep  and  in  sudden  movements 
of  the  body  the  function  of  respiration 
not  less  than  the  cerebral  circulation  is 
modified,  and  that  tlie  spasm  of  the  glot- 
tis may  originate  in  eitlicr  process.  Dis- 
ease of  tlie  cervical  portion  of  the  spinal 
cord  sometimes  gives  rise  to  it  (JMarshall 
Hall).  In  cases  of  disease  of  the  Ijrain  or 
medulla,  external  pressure  applied  over 
these  parts  has  been  known  to  cause  laryn- 
gismus. Hydrocephalus  exists  in  some 
cases  ;  and  mental  emotion — especially 
terror  and  rage — occasionally  gives  rise  to 
the  spasm. 

2.  (a)  Direct  pressure  on  the  recurrent 
or  pneumogastric  nerves  by  enlarged  and 
tuberculous  cervical  and  bronchial  glands 
has  since  Dr.  Ley's  time  been  regarded  as 
a  cause  of  laryngismus,  but  in  these  cases 
the  cause  is  probably  (as  Dr.  Ley  con- 
ceived) "paralysis  of  the  dilators  of  the 
glottis."  Enlargement  of  the  thymus 
gland  was  at  one  time,  especially  in  Ger- 
many, considered  the  essential  cause  of 
laryngismus,'  but  at  present  its  influence 
is  considered  to  bo  of  a  very  exceptional 
character.  In  so  far  as  these  causes  ope- 
rate by  producing  paralysis  of  the  abduc- 
tors of  the  vocal  cords  they  belong  to  the 
last  section  of  neuroses,  but  they  probably 
often  cause  spasm  of  the  adductors  by 
obstructing  the  venous  circulation  tlirough 
the  neck,  and  tlius  giving  rise  to  cerebral 
irritation. 

(6)  Amongst  the  reflex  causes  of  spasm 

'  RiJhle,  Kelilkopfkrankheiten,  p.  201. 
Berlhi,  1861. 

2  See  art.  Rickets,  vol.  i.  p.  472. 

'  Kopp,  Denkwiird.  in  der  arzt.  Prax. 
Frank.,  1S20. 
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we  have  those  acting  directly  on  the 
larynx  and  those  operating  at  a  distance. 
Attacks  not  unfrequently  come  on  whilst 
the  child  is  sucking,  or  rather  swallowing, 
and  there  can  be  little  doubt  that  the 
cause  hero  is  the  passagu  of  liquid  into  the 
larynx.  Spasm  produced  by  dangling  the 
child  in  the  air  is  probably  caused  by  the 
impression  of  a  current  of  air  <ju  the  glot- 
tis. Amongst  the  reflex  causes  of  laryn- 
gismus which  act  at  a  distance,  there  is 
tlie  irritation  of  teething,  the  presence  of 
indigestible  food  or  helminthoid  parasites 
in  the  alimentary  canal,  and  the  impres- 
sion of  currents  of  cold  air  on  the  integu- 
ment. It  sometimes  supervenes  on  the 
cure  of  a  protracted  diarrhoea  or  a  chronic 
skin  affection,  but  these  causes  probably 
act  by  setting  up  cerebral  irritation.  It 
has  been  noticed  by  Sir  William  Jenner' 
that  the  mother's  health  has  an  important 
influence  in  the  production  of  rickets,  and 
Kopp  has  made  precisely  the  same  obser- 
vation with  regard  to  laryngismus.  Here 
there  is  another  link  towards  the  chain  of 
association  which  Sir  William  Ji.nner  has 
attempted  to  establish  between  these  two 
morbid  conditions.  The  greater  liability 
of  the  male  sex,  which  occurs  in  other 
laryngeal  diseases,  liolds  good  hero.  The 
disease  is  most  frequent  between  the  ages 
of  six  months  and  two  years. 

Symptoms. — The  age  of  the  patient  de- 
stroys the  value  of  subjective  symptoms, 
but  those  of  an  objective  character  are 
sufficiently  marked.  Tlie  following  is  the 
common  history  of  a  first  attack.  A  child 
put  to  bed,  apparently  in  its  ordinary 
state  of  health,  wakes  up  suddenly  at 
about  midnight  with  difficulty  of  breath- 
ing, inspiration  being  accompanied  by  a 
crowing  noise  similar  to  that  heard  in 
croup.  After  two  or  three  of  these  strid- 
ulous  inspirations,  the  frightened  child 
bursts  out  crying  and  in  a  few  minutes  is 
fast  asleep  again,  as  if  nothing  had  oc- 
curred. This  description  does  not  apply 
to  every  case.  The  child  may  have  been 
peevish  and  fretful  for  a  few  da}s  before, 
may  have  suffered  from  loss  of  appetite, 
and  may  have  been  restless  at  night,  oi-  a 
sli'^ht  "catch"  in  tlie  iireath  may  have 
been  previously  noticed.  The  first  attack 
may  come  on  at  any  other  time,  but  it 
moat  frequently  occurs  during  sleep.  The 
next  day  the  child  may  be  quite  well,  and 
there  may  be  no  further  return  of  the 
symptoms,  but  it  often  happens  that  an- 
other attack  comes  on  about  the  same 
hour  the  following  night.  The  second 
attack  is  generally  more  severe  than  the 
first,  both  in  its  character  and  duration. 
In  severe  cases,  indeed,  the  paroxysms 
are  of  a  most  urgent  kind  and  of  the  most 
frequent    occurrence.      A    severe    fit    of 

"  Op.  cit. 
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laryngismus  may  be  thus  described :  tlie 
breathing  suddenly  becomes  greatly  em- 
barrassed, each  act  of  inspiration  being 
much  prolonged  and  accompanied  by  a 
harsh  stridor  :  suddenly  the  sound  ceases, 
the  glottis  is  completely  closed,  and  the 
respiratory  movements  of  the  chest  are 
suspended.  The  flush  which  first  lit  up 
the  countenance  gives  way  to  pallor  and 
afterwards  to  lividity.  The  eyelsalls  roll, 
the  veins  of  the  neck  are  turgid,  the  fin- 
gers close  on  the  thumb,  which  is  bent  in 
the  palm,  and  the  hands  are  flexed  on  the 
wrist ;  spasm  likewise  affects  the  feet,  the 
great  toe  is  drawn  away  from  the  other 
toes,  and  the  foot  is  flexed  and  rotated 
slightly  outwards.  These  so-called  "car- 
po-pedal"  contractions  are  probably  some- 
times accompanied  with  great  pain.  The 
disease,  indeed,  may  partake  of  the  cha- 
racter and  assume  the  form  of  epilepsy. 
Notwithstanding  the  severity  of  the  par- 
oxysm just  described,  the  patient  may 
survive  it,  the  apnrta  being  succeeded  by 
stridulous  breathing,  and  by  relaxation  of 
the  spasmodic  contractions  of  the  feet  and 
hands  ;  but  when  the  symptoms  are  of  the 
dangerous  character  just  described,  the 
paroxysm  is  sure  to  be  quickly  followed 
by  others — in  one  of  which  the  child  dies. 
The  severity  of  the  attacks  varies  between 
the  mild  paroxysm  which  has  been  de- 
scribed as  occurring  at  the  commencement 
of  the  disease,  and  one  sufficiently  intense 
to  cause  death.  The  spasm  is  character- 
ized by  its  sudden  occurrence  and  by  its 
complete  remission,  as  a  rule  Ij}-  the  entire 
absence  of  febrile  irritation,  and  by  the 
progressive  severity  of  the  spasm,  as  re- 
gards recurrence,  duration,  and  intensity, 
home  of  the  associated  symptoms  of  laryn- 
gismus may  likewise  be  present,  such  as 
hydrocephalus,  a  rachitic  condition,  or 
enlargement  of  the  thj'mus  body. 

DiAGKOSls. — The  non-febrile  and  dis- 
tinctly intermittent  nature  of  the  affection 
differentiates  it  from  true  croup,  and  its 
own  distinctive  characters  from  all  other 
diseases. 

Pathology.  —  The  pathology  of  the 
disease  has  been  considerably  encroached 
upon  in  considering  its  causes,  but  there 
still  remains  something  to  be  said  con- 
cerning its  nature.  There  arc  two  points 
on  which  it  appears  to  me  necessary  to 
insist :  these  are  (1)  that  in  all  cases  there 
is  an  altered  state  of  the  nerve-centres  ; 
and  (2)  that  the  immediate  cause  of  the 
phenomena  of  the  stridulous  inspiration 
and  apnoea  is  spasm  of  the  adductors  of 
the  vocal  cords.  The  facts  which  point 
to  an  alteration  in  the  brain  substance 
(whether  recognizable  or  not)  are  first, 
that  both  sides  of  the  body  (both  vocal 
cords)  are  affected ;  secondly,  that  the 
various  causes  (such  as  dentition,   indi- 


gestion)  are  not  only  often  in  operation 
without  the  production  of  laryngeal  spasm, 
but  when  the)'  do  give  rise  to  that  symp- 
tom thev  necessarily  act  through  the 
brain ;  thirdly,  that  frequently  other  ad- 
mitted symptoms  of  cerebral  irritation, 
such  as  the  carpo-pedal  contractions,  are 
present.  That  the  disease  depends  on 
spasm  of  the  adductors  of  the  vocal  cords 
appears  probable  for  the  following  rea- 
sons •— (1)  The  other  phenomena  are  those 
of  spasm  (carpo-pcdal  contractions).  (2) 
Complete  closure  of  the  glottis  never  takes 
place  under  physiological  conditions,  and 
therefore  it  is  improbable  that  the  simple 
action  of  the  adductors  of  the  vocal  cords 
could  cause  complete  closure  of  the  glottis 
(the  action  of  the  abductors  being  in  abey- 
ance) ;  in  support  of  this  view  I  may  ob- 
serve that  in  three  cases  of  paralysis  of 
the  crico-arytenoideus  posticus  which  have 
come  under  my  notice,  the  inner  edge  of 
the  affected  cord  was  not  adducted  to  the 
median  line.  (3)  The  total  remission  of 
so  urgent  a  symptom  points  to  its  cause 
being  of  a  spasmodic  nature  ;  there  being, 
as  far  as  I  am  aware,  no  instance  of  com- 
plete paralysis  of  a  truly  paroxysmal  cha- 
racter. 

Prognosis. —The  prognosis  depends  on 
the  character  of  the  paroxysm  and  its  sup- 
posed cause.  The  cases  mainly  dependent 
on  reflex  causes  (dentition  or  irritation  of 
the  alimentary  canal)  generally  do  well, 
whilst  those  due  to  direct  pressure,  and 
those  mainly  caused  by  cerebral  irritation 
are  more  frequently  fatal.  Thymic  asth- 
ma is  especially  dangerous,  and  if  there  is 
evidence  (such  as  considerable  enlarge- 
ment of  the  gland)  to  show  that  the  spasm 
is  of  that  character,  the  most  unfavorable 
opinion  must  be  given.  The  length  of 
the  intervals  between  the  paroxysms  is  a 
good  prognostic  guide — the  longer  the  in- 
terval the  better  the  chance  of  recovery. 

TREATjrEXT. — The  treatment  must  be 
twofold:  first,  to  relieve  quickly  the  spasm 
of  the  glottis ;  secondly,  to  attack  the 
source  of  the  disease.  The  immediate 
treatment  generally  falls  to  the  nurse  or 
mother.  The  little  patient  should  be 
raised  and  placed  in  a  sitting  posture, 
and  then  he  may  be  slapped  on  the  back, 
cold  water  may  be  dashed  in  the  face,  and 
ammonia  or  strong  acetic  acid  held  to  the 
nose.  These  measures  are  often  success- 
ful by  giving  rise  to  violent  expiratory 
actions  ;  but  remedies  calculated  to  re- 
lievo spasm  are  equally  successful.  The 
warm  bath  may  be  used  and  emetics 
given  directly  there  is  a  sign  of  the  stri- 
dor— when  the  paroxysm  is  on,  the  child 
will  not  drink.  A  favorite  remedy  in  Ger- 
many, and  one  that  is  highly  successful, 
is  tickling  the  fauces  with  the  finger  or  a 
feather  until  vomiting  is  produced.    De- 
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pressing  enemata,  such  as  tobacco,  have 
likewise  been  recommended,  but  their  use 
is  attended  with  considerable  danger.  The 
ordinary  rules  for  the  treatment  of  disease 
apply  here ;  that  is  to  say,  gentle  reme- 
dies should  be  used  in  mild  cases  and 
those  of  a  more  powerful  character  in 
dangerous  ones.  Putting  the  lower  part 
of  the  child's  body  in  a  hot  bath  and 
dashing  cold  water  in  its  face  is  a  simple 
and  sometimes  successful  plan.  The  in- 
halation of  chloroform  is  a  very  valuable 
remedy,  but  of  course  must  be  used  with 
great  care,  and  cannot  safely  be  emiiloyed 
by  non-professional  persons.  If  the  child 
appears  to  be  sinking  irom  the  apna^a,  tlie 
trachea  must,  of  course,  he  opened,  and 
artificial  respiration  resorted  to.  Indeed 
this  should  even  be  adopted  by  the  prac- 
titioner, should  he  arrive  shortly  after  the 
apparent  extinction  of  life.  Some  prac- 
titioners recommend  the  use  of  antispas- 
modic remedies  (whether  animal,  vegeta- 
ble, or  mineral)  between  the  fits.  As 
regards  the  fans  et  origo  mali^  the  most 
suitable  treatment  will  be  found  detailed 
in  the  various  articles  in  these  volumes 
which  treat  of  scrofula,  rickets,  hydro- 
cephalus, dentition,  parasites,  &c.  En- 
largement of  the  thymus  must  be  treated 
by  the  application  of  leeches  (according  to 
the  age  and  strength  of  the  patient),  and 
afterwards  by  counter-irritation. 

Varieties.  —  The  ordinary  kinds  of 
laryngismus,  accordmg  to  my  views,  are 
essentially  due  to  spasm  of  the  adductors 
of  the  vocal  cords,  but  that  variety  which 
is  caused  by  pressure  on  the  pneumogas- 
tric  or  recurrent  nerves  is  due  to  paralysis 
of  the  abductors.  It  has  been  treated  of 
in  the  last  section  of  neuroses;  and  differs 
from  ordinary  laryngismus,  in  the  ways 
there  indicated.  It  appears  to  me  that 
Dr.  Ley  was  right  as  to  the  cause  of  the 
sj'mptoms  of  a  certain  form  of  laryngis- 
mus, but  mistaken  in  regarding  a  rare 
variety  as  a  typical  example.  This  view 
explains  the  very  opposite  opinions  which 
have  been  held  concerning  the  etiology 
and  pathology  of  the  disease. 

I  have  thought  it  more  convenient  to 
treat  spasm  of  the  glottis  as  an  infantile 
affection,  but  it  must  be  borne  in  mind 
that  it  sometimes  occurs  to  adults.  Wo- 
men are  generally  the  subjects  of  it ;  and 
it  is  commonly  regarded  as  an  hysterical 
phenomenon.  In  one  case,  however,  that 
came  under  my  notice,  there  were  no 
symptoms  whatever  of  hysteria,  the  strid- 
ulous  inspiration  being  so  much  worse 
during  sleep,  that  the  patient,  a  woman 
in  the  London  Hospital,  was  obliged  to  be 
placed  in  a  separate  room,  on  account  of 
keeping  the  other  patients  awake.  In 
this  case,  though  the  rest  of  the  mucous 
membrane  was  much  congested,  the  vocal 
cords  were  perfectly  healthy.     The  case 


recovered  under  the  local  treatment  re- 
commended under  the  head  of  Chronic 
Laryngitis.' 

The  treatment  should  be  the  same  as 
that  advised  for  children,  though  inhala- 
tions of  sedative  and  ancesthetic  vapors 
may  here  be  employed  with  advantage. 
Spasm  of  the  glottis,  dependent  on  tlie  in- 
halation of  poisonous  gases  and  the  im- 
paction of  foreign  bodies  in  the  oesophagus, 
requires  tlie  most  jirompt  treatment ;  if 
not  immediately  relieved,  laryngotomj'  or 
tracheotomy  should  be  performed  without 
delay.  One  form  of  spasm  of  the  vocal 
cords  is  that  met  with  in  hooping-cough 
— the  essential  phenomena  of  this  com- 
plaint being  a  series  of  short,  rapid,  and 
violent  expirations,  followed  by  a  pro- 
longed stridulous  inspiration — the  disease 
which  will  be  found  treated  in  detail  else- 
where.^ The  laryngeal  cough,  sometimes 
met  with  in  hysterical  women  whose  lar- 
ynx is  seen  with  the  laryngoscope  to  be 
perfectly  healthy,  is  also  due  to  a  spas- 
modic tendency  of  the  adductors  of  the 
cords,  the  spasm  only  occurring  in  expira- 
tion ;  and  the  same  may  be  said  of  the 
sharp  ringing  cough  which  occasionally 
affects  children,  and  is  usually  looked 
upon  as  of  a  reflex  nature.  The  nervous 
laryngeal  cough  of  adults  is  as  difficult  to 
treat  as  most  hysterical  complaints.  I 
have  found  the  most  satisfactory  results 
follow  from  the  use  of  warm  sedati^-e  and 
antesthetic  inhalations ; 'but  the  results 
are  often  disappointing.  Lasegue  report- 
ed a  case  successfullj'  treated  by  bella- 
donna \^  but  in  a  severe  case  that  came 
under  my  care,  atropine  was  given  till  its 
full  physiolonical  effects  were  produced, 
but  without  relief  of  the  cougb.  Dr.  Har- 
ley  has  reported  a  case''  in  which  valeri- 
anate of  zinc  effected  a  cure. 


DISEASES  or  THE  SENSORY  SYSTEM  OF 
THE  LARYNX. 

Hyperesthesia. 

Increased  sensibility  occurring  inde- 
pendently of  inflammatory  disease  or 
structural  alteration  of  the  tissues  of  the 
larynx,  is  undoubtedly  a  rare  morbid  con- 
dition, but  it  may  occur  either  in  an  in- 
termittent form  or  without  any  periodic 
character.  A  case  of  the  former  kind  is 
reported  by  Dr.  Gerhardt,^  and  a  few  of 
the  latter  have  fallen  under  my  notice. 
Several  cases  have  also  been  reported  by 
Dr.  Handfleld  Jones.'=     Neuralgic   cases 

'  Med.  Times  and  Gazette,  Nov.  15,  1SC2. 

2  Vol.  i. 

'  Archives  G^ni5rales,  May,  1854. 

*  Med.  Times  and  Gazette,  vol.  11.  p.  116. 

^  Virchow,  Archiv  xxvii.  Heft  1  and  2. 

6  Med.  Times  and  Gazette,  May  2,  1863. 
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should  be  treated  on  the  ordinary  princi- 
ples which  regulate  the  therapeutic  man- 
agement of  such  cases.  The  inhalation 
of  hot  sedative  vapors  and  anaesthetics 
does  good  in  cases  of  a  non-intermittent 
character ;  and  the  internal  use  of  nar- 
cotics is  also  indicated. 

Some  of  the  morbid  phenomena  already 
referred  to  under  the  head  of  Motor  Affec- 
tions (such  as  pertussis  and  nervous  lar- 
yngeal cough),  may  be  due  to  increased 
sensibility  of  the  mucous  membrane  of  the 
vocal  cords — the  hypersesthesia  manifest- 
ing itself  in  reflex  action. 

Ancesthesia. 

Although  there  is  great  difference  be- 
tween the  sensibility  of  the  glottis  in  dif- 
ferent people,  anesthesia  rarely  occurs  as 
a  distinct  morbid  affection. 

Disease  affecting  the  origin  or  trunks  of 
the  pneumogastric  nerves  or  their  supe- 
rior laryngeal  branches,  would  be  lilsely 
to  diminish  the  sensibility  of  the  larynx 
in  proportion  as  the  function  of  the  nerves 
was  interfered  with.'  Romberg  has  ob- 
served tliat  in  cholera  there  is  impaired 
sensibility  of  the  mucous  membrane  of  the 
larynx.^  Some  morbid  phenomena  of  a 
functional  character,  such  as  a  vocalist's 
inability  to  produce  certain  notes  which 
previously  could  be  easily  formed,  are 
probably  in  some  cases  (where  the  larynx 
appears  healthy)  due  to  impaired  mus- 
cular sensibility. 


SECTION  II. 

Secondary  Diseases  of  the  Lartnx 
IN  Acute  Affections. 

SMALLPOX. 

The  larj'ngeal  affection  may  be  a  mild 
papular  or  pustular  eruption  of  the  mucous 
membrane,  or  it  may  be  a  severe  inflam- 
matory disease  accompanied  by  the  pres- 
ence of  false  membrane.  The  former,  as 
a  rule,  causes  little  or  no  inconvenience  ; 
the  latter  is  often  fatal.  In  the  year 
1863,  through  the  courtesy  of  Mr.  Marson, 
the  author  of  the  able  article  on  Smallpox 
(vol.  i.  p.  127),  I  was  enabled  to  examine 
several  patients  in  the  Smallpox  Hospital, 
with  the  laryngoscope.  In  one  patient 
laboring  under  severe  purpuric  smallpox, 
I  found  ecchymotic  spots  on  the  under 
surface  of  the  epiglottis,  and  on  the  mu- 
cous membrane  over  the  arytenoid  carti- 
lages. In  a  convalescent  case,  there  was 
a  distinct  pustule  on  the  edge  of  the  epi- 
glottis ;  in  another  case,   in  which  the 

'  Hufeland's  Journ.  der  pract.  Heilkunde, 
Feb.  1853. 
2  Ibid.  Feb.  1832. 


entire  body  was  covered  with  pustules, 
the  larynx  appeared  perfectly  healthy ; 
and  in  another  similar  case  there  were  no 
pustules,  but  there  was  a  marked  conges- 
tion of  the  mucous  membrane  ;  in  another 
case,  the  upper  surface  of  the  epiglottis 
was  covered  with  pustules.  Euhle,  who 
in  a  bad  epidemic  of  smallpox,  m  Greifs- 
wald  in  185(3-57,  made  no  less  than  fifty- 
four  nost-mortems,  observes,'  "Although 
I  have  seen  here  and  there  pustule-like 
elevations,  I  nevertheless  consider  the 
essential  pecuharity  of  the  laryngeal  affec- 
tion to  be  of  a  croupous  or  diphtheritic 
inflammation."  Dr.  Ruble  further  ob- 
serves, that,  as  "out  of  the  fifty-four  cases 
there  was  not  a  single  case  in  which  the 
larynx  and  windpipe  were  in  a  normal 
state,  he  cannot  but  attribute  a  certain 
proportion  of  the  mortality  to  the  laryn- 
geal affection. "  Pathological  examples  of 
the  diphtheritic  complications  of  smallpox 
are  to  be  found  in  the  museums  of  St. 
Thomas's  and  St.  Bartholomew's  Hospi- 
tals, and  in  other  collections.  In  two  in- 
stances, I  have  known  permanent  paralysis 
of  the  adductor  of  a  vocal  cord  follow 
smallpox  :  in  both,  the  larynx  was  affected 
at  the  time,  and  it  is  probable  that  the 
affection  was  of  the  diphtheritic  character. 
As  regards  treatment,  it  may  be  observed 
that  in  the  pustular  form  of  the  diseases 
interference  is  unnecessary,  and  that  in 
the  diphtheritic  form  it  is  almost  useless  : 
in  the  latter  case,  however,  the  local 
treatment  elsewhere  recommended  for 
primary  diphtheria  can  be  adopted. 


MEASLES. 

In  this  disease  the  affection  of  the 
larynx  may  be  either  a  simple  catarrh,  or 
a  severe  croupous  affection. 

The  catarrhal  form  of  laryngitis  may 
occur  before  the  eruption  appears,  a  day 
or  two  after  the  rash  has  come  out,  or 
when  it  is  beginning  to  decline.  It  is 
more  common  than  the  croupy  form  of 
disease  ;  and  though  occasionally  the  in- 
flammation runs  high,  it  is  seldom  of  any 
importance.  In  some  epidemics,  catar- 
rhal laryn£ritis  comes  on  when  the  erup- 
tion has  almost  disappeared.^  In  these 
cases,  there  is  generally  obstinate  hoarse- 
ness. In  a  number  of  Professor  Hebra's 
patientsin  the  General  Hospital  atVienna, 
in  different  stages  of  measles,  Dr.  Stofella^ 
found  a  highly  injected  condition  of  the 
mucous  membrane  of  the  larynx  in  almost 
all  the  cases  which  he  examined  laryngo- 
scopically. 

1  Op.  cit.  p.  247. 

2  Bohn,  Konigsberg  Mediz.  Jahrbiicher, 
1858. 

^  Wien  Medizin.  Wochensehrift,  Nos.  18, 
19,  20,  1862. 
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The  croupy  or  diphtheritic  form  of  in- 
flammation, observes  Dr.  West,  "seldom 
begins  until  the  eruption  of  measles  is  on 
the  decline,  or  the  process  of  desquama- 
tion has  commenced.  Its  appearance  is 
most  frequent  from  the  third  to  the  sixth 
day  from  the  appearance  of  the  eruption, 
but  it  oftener  occurs  at  a  later  than  an 
earlier  period."'  The  treatment  should 
be  similar  to  that  recommended  for  pri- 
mary croup,  but  it  must  always  be  borne 
in  mind  that  the  secondary  disease  is  of  a 
less  sthenic  type. 


SCARLATINA. 

The  affection  of  the  larynx  in  these 
cases  may  be  either  an  acute  oedema  of 
the  glottis  or  a  croupous  inflammation  : 
they  are,  fortunately,  both  rare  complica- 
tions. The  oedema  which  sometimes  oc- 
curs in  scarlet  fever  may  be  dependent  on 
the  debility  which  exists  during  the  con- 
valescence of  severe  febrile  complaints,  or 
may  be  due  to  the  renal  affection  which 
sometimes  follows  scarlatina. 

The  croupy  inflammation  of  the  larynx, 
though  not  common,  is  peculiar  to  some 
epidemics.  Groupp  described  an  epidemic 
in  Wurtemberg,  in  which,  in  the  greater 
number  of  cases,  croupy  symptoms  ap- 
peared from  the  third  to  the  fourth  day  of 
the  illness ;  in  some  cases  death  took 
place  before  the  exanthem  appeared.^  It 
has  been  observed,  that  in  diseases  of  the 
larynx  dependent  on,  or  associated  with, 
scarlatina,  there  is  a  great  tendency  to 
the  ulcerative  process.  A  specimen  (No. 
36,  series  W),  in  the  Museum  of  St.  Thom- 
as's Hospital,  supports  this  view.  The 
larynx  was  taken  from  an  adult  patient, 
who  died  of  scarlatina  :  there  is  a  very 
thin  layer  of  lymph  covering  the  mucous 
membrane  of  the  larynx,  and  the  riglit 
arytenoid  is  laid  bare  by  a  large  ulcer. 

The  treatment  of  the  plastic  form  of  in- 
flammation should  be  such  as  is  recom- 
mended for  diphtheria,  viz.,  the  internal 
use  and  local  application  of  the  persalts  of 
iron,  a  highly  nourishing  diet,  and  the 
free  use  of  alcoholic  stimulants,  well  di- 
luted. The  practitioner  must  always 
have  tracheotomy  in  view.  In  oedema, 
this  operation  is  also  likely  to  be  neces- 
sary, but  scariflcation  should  be  first  tried. 


ERYSIPELAS. 

In  erysipelas  of  the  head  and  neck 
there  is  always  more  or  less  congestion  of 
the  mucous  membrane  of  the  larynx ;  and 
even  when  the  erysipelatous  inflamma- 
tion is  seated  on  the  limbs,  there  is  sonie- 


'  Diseases  of  Infancy,  p. 
"  Riihle,  op.  cit.  p.  243. 
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times  sympathetic  or  concomitant  inflam- 
mation of  the  larynx.  It  sometimes, 
though  less  irequently,  occurs  in  hospital 
gangrene.'  It  may  result  in  an  acute 
a^dema,  Avhich  rapidly  tends  towards  a 
fatal  termination.  The  symptoms  of 
the  disease  are,  difliculty  of  swallowing, 
hoarseness  or  loss  of  voice,  and  pain  ;  the 
latter  is  increased  on  pressure.  Dr.  Seme- 
leder  has  examined  five  cases  with  the 
laryngoscope ;  in  four  of  them  the  ery- 
sipelas affected  the  face,  and  in  these  he 
found  inflammatory  redness  and  swelling 
of  the  epiglottis  and  larynx  down  to  the 
Vocal  cords,  thoughthere  was  no  dyspnoea 
or  dysphonia.  The  inflammatory  symp- 
toms in  the  larynx  disappeared  gradually 
with  the  desquamation  of  the  skin  ;  and 
in  one  case  a  relapse  of  the  cuticular 
affection  was  accompanied  by  a  recur- 
rence of  laryngeal  inflammation.  In  the 
fifth  case — erysipelas  of  the  lower  extremi- 
ties —  there  was  no  hyperemia  of  the 
larynx.  The  poison  of  erysipelas  some- 
times confines  itself  to  the  larynx,  the 
skin  being  free  from  inflammation  ;  at 
other  times  it  passes  from  the  larynx  to 
the  external  parts.  Cases  are  on  record, 
at  least,  which  tend  to  support  these 
views.  ^ 

The  treatment  should  be  active,  and 
such  as  has  been  recommended  in  ordi- 
nary inflammation  and  oedema  of  the 
larynx. 

TYPHUS   AND   TYPHOID. 

In  typhus  there  is  nothing  character- 
istic about  the  laryngeal  affection  ;  con- 
gestion of  the  mucous  membrane,  plastic 
deposit  on  its  surface,  gangrenous  inflam- 
mation, and  oedema,  being  conditions 
which  are  all  occasionally  met  with.  The 
ulceration  is  generally  of  the  most  de- 
structive character,  and  whilst  it  often 
involves  a  large  surface,  it  frequently 
penetrates  deeply  and  exposes  the  car- 
tilages. It  is  generally  at  the  posterior 
parts  of  the  larynx,  that  is,  at  the  under 
part,  in  the  prone  position  of  a  patient 
with  low  fever,  that  the  disease  is  most 
frequently  found ;  and  it  is  commonly 
thought  to  be  caused,  at  least  in  part,  by 
hypostatic  influences.  The  cricoid  car- 
tilage is  frequently  seen  to  be  denuded, 
and  of  a  blackish-gray  color,  and  there  is 
frequently  a  corresponding  discoloration 
of  the  opposite  wall  of  the  pharynx. 

In  typjhoid  the  same  conditions  are  met 
with  as  in  typhus  ;  but  there  seems  to  be 
a  greater  liability  to  oedema,  the  ulcerative 
process  more  often  appears  to  originate  in 
a  typhous  deposit,  —  "laryngo -typhous 
being,  as  it  were,"  says  Rokitansky,  "  the 
completion  of  abdominal  typhous  ;"  and 

'  Ryland,  Diseases  of  the  Larynx,  p.  8. 
2  Ibid.  pp.  73  to  77. 
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it  is  said  that  the  cartilages  often  become 
independently  diseased,  i.  e.  become  dis- 
eased without  the  superjacent  tissues 
being  primarily  aftected.  So  many  con- 
ditions of  the  larynx  are  met  with  which 
tend  to  lead  to  destruction  of  the  car- 
tilages, that  it  seems  unnecessary  to  re- 
sort to  the  theory  that  these  structures 
become  independently  diseased.  If  in 
cases  where  the  cartilages  are  aflected  the 
patient  survives  the  fever,  the  pathologi- 
cal changes  described  at  page  39  take 
place,  and  the  case  runs  the  course  of 
laryngeal  phthisis.  Dr.  Wilks  has  espe- 
cially called  the  attention  of  the  profes- 
sion in  this  country  to  the  ulceration  of 
the  larynx  occurring  in  typhoid.' 

Teeatment.  —  In  these  cases,  where 
subjective  symptoms  are  often  altogether 
absent,  and  those  of  an  objective  charac- 
ter are  to  a  great  extent  masked,  the  dic- 
tates of  rational  medicine  should  lead  us 
to  be  prepared  by  surgical  interference 
(tracheotomy)  to  prevent  death  from  lar- 
yngeal obstruction,  rather  than  to  attempt 
to  control  or  oppose  the  disease. 


Secokdakt  Diseases  of  the  Laeynx 

TS  ChEONIC   AfFECTIOjSTS. 
lAEYNGEAL  PHTHISIS. 

Definition. — Chronic  thickening  and 
ulceration  of  the  larynx,  usually  occur- 
ring consecutively  to  pulmonary  phthisis, 
but  sometimes  being  present  before  there 
is  any  evidence  of  lung-disease.  There 
is  hoarseness  or  loss  of  voice,  often  dys- 
phagia and  dyspnoea,  with  persistent  in- 
crease of  temperature,  and  continuous 
wasting  of  the  body. 

Synonyms. — Latin — Phthisis  laryngea, 
Laryngitis  chronica.  Tuberculosis  laryn- 
gis,  Laryngophthisis,  Helcosis  laryngis  ; 
French  —  Phthisic  laryngee  ;  German — ■ 
Kehlkopftuberculose  ;  English  —  Laryn- 
geal Phthisis,  Throat  Consumption. 

Causes. — The  causes  are  the  same  as 
those  which  give  rise  to  other  laryngeal 
affections  (such  as  exposure  to  cold,  func- 
tional excesses,  &c.),  plus  a  special  con- 
stitutional condition,  either  inherited  or 
acquired,  through  which  cell-proliferation 
takes  place  in  the  submucous  tissues.  In 
ordinary  chronic  laryngitis  the  rapid  evo- 
lution of  imperfect  cells  takes  place  at  the 
free  surface,  but  in  laryngeal  phthisis  the 
interstices  of  the  tissue  are  the  seat  of  de- 
posit. Although  K'iemeyer  has  done  good 
service  in  so  decisively  combating  the 
idea  of  the  tubercular  origin  of  all  forms 

'  Transact.  Pathol.  Soo.  vol.  ix.  p.  34,  and 
vol.  xi.  p.  14. 


of  phthisis,  and  in  pointing  out  the  catar- 
rhal and  inllammatory  nature  of  many 
cases  of  that  disease,  there  can  be  no 
doubt  that  a  disposition  to  low  interstitial 
inflammation  is  often  inherited,  or,  at  any 
rate,  congenital.  The  feeble  texture  is 
excited  to  chronic  inflammation  and  cell- 
prohferation  by  very  slight  exciting  causes. 
By  the  Vienna  school,  the  cell-prolifera- 
tion was  called  an  "exudation,"  and 
probably,  in  a  large  number  of  cases,  the 
deposit  is  more  of  this  nature  than  that 
of  a  true  growth ;  the  weak  constitution 
which  uives  rise  to  it  was  called  "  a  dia- 
thesis." Our  views  on  phthisis  are  now 
undero-oing  a  great  change,  but  however 
unimportant  a  role  tubercle  may  play,  that 
there  exists  a  diathetic  predisposition  to 
low  inflammatory  action  cannot  be  de- 
nied. Laryngeal  phthisis  is  often  hered- 
itary, and  it  frequently  attacks  several 
brothers  and  sisters ;  as  in  other  laryn- 
geal affections,  males  show  a  greater  pro- 
clivity to  it  than  females. 

Numerous  cases  of  laryngeal  phthisis 
have  come  under  my  inspection,  where 
the  most  experienced  stethoscopists  have 
been  unable  to  discover  a  trace  of  lung- 
disease  ;  but  on  the  other  hand,  I  must 
admit  that  I  have  only  three  times  met 
with  cases  of  laryngeal  phthisis  in  the 
dead  subject  without  finding  correspond- 
ing pulmonary  disease. 

Symptoms. — Subjective. — There  is  no- 
thing characteristic  about  the  subjective 
symptoms :  they  resemble  those  met  with 
in  chronic  laryngitis,  except  that,  owing 
to  the  thickening  of  the  tissues,  the  act 
of  deglutition  is  more  often  performed 
with  difhculty.  Pain  is  sometimes  expe- 
rienced in  swallowing,  but  it  more  often 
happens  that  the  act  is  difficult — violent 
coughing  coming  on  from  a  little  food 
getting  into  the  larynx ;  sometimes  the 
drink  is  violently  ejected  through  the 
nares.  The  difficulty  of  swallowing  is 
most  extreme  when  the  epiglottis  is  much 
thickened ;  but  it  also  generally  occurs 
when  the  ary-epiglottic  or  inter-arytenoid 
folds  are  much  swollen. 

Objective.  —  (1)  Vocal. — Dysphonia,  or 
aphonia,  is  always  present ;  hoarseness 
being  generally  the  symptom  of  the  early 
stages,  complete  aphonia  of  the  later. 
The  aphonia  is,  of  course,  generally  de- 
pendent on  structural  changes,  but  it  may 
occur  at  the  commencement  of  the  disease 
from  functional  causes  (weakened  approx- 
imative action  of  the  vocal  cords,  and 
feeble  action  of  the  expiratory  muscles). 
The  cough  varies  in  different  stages. 
Sometimes  the  disease  is  ushered  in  with 
violent  and  frequent  paroxysms  of  cough 
which  nothing  can  alleviate ;  sometimes 
it  is  only  an  occasional  dry  tickling  cough; 
it  is  generally  aphonic  in  the  later  stages 
of  the  disease. 
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(2)  Resinratory. — The  respiration  is  at 
first  little  aftected,  but  afterwards  it  be- 
comes embarrassed,  and  inspiration  is 
often  stridulous  ;  mucous  rales  can  gen- 
erally be  heard  over  the  thyroid  cartilage 
and  trachea.  In  the  last  stage  the  dys- 
pnoea is  so  great  that  tracheotomy  occa- 
sionally becomes  necessary. 

(3)  Laryngoscoinc  Signs. — In  cases  of 
pulmonary  phthisis  pallor  of  the  mucous 
membrane  is  often  noticed,  and  Dr.  Sem- 
eleder  regards  anaemia  of  the  larynx, 
where  there  is  no  other  cause  for  its  ex- 
istence, as  of  some  prognostic  value  with 
regard  to  phthisis.  Congestion  of  the 
mucous  membrane  is  generally  the  cause 
of  the  hoarseness  in  the  early  stages  of 
laryngeal  phthisis.  At  this  period  there 
is  nothing  to  distinguish  the  condition 
from  ordinary  chronic  laryngitis ;  when, 
however,  exudation  takes  place,  the  ap- 
pearance is  characteristic. 

The  ary-epiglottic  folds  look  like  two 
large,  solid,  pale,  pyriform  tumors,  the 
large  ends  being  against  each  other  in  the 
middle  line,  and  the  small  ones  directed 
upwards  and  outwards.  The  surface  is, 
as  remarked,  generally  pale,  but  there 
may  be  accidental  congestion.  The  inter- 
arytenoid  fold  is  absorbed  in  these  swell- 
ings, which  interfere  with  the  action  of 
the  arytenoid  cartilages,  and  thus  prevent 
the  approximation  of  the  vocal  cords. 
Sometimes  the  swelling  only  affects  the 
ary-epiglottic  fold  of  one  side,  and  at  first 
the  projection  of  the  cartilages  of  Wris- 
berg  and  Santorini  interfere  with  the  dis- 
tinctly pyriform  shape  of  the  tumors,  but 
when  developed  they  are  pathognomonic 
of  the  disease.  The  condition  described 
is  really  only  chronic  cedema  of  the  ary- 
epiglottic  folds,  but  when  once  fully  es- 
tablished it  is  as  certain  to  terminate 
fatally  as  a  case  of  acute  tuberculosis  or 
encephaloid  cancer.  Its  course  is,  of 
course,  not  so  rapid  as  that  of  the  dis- 
ea.ses  mentioned,  but  the  end  is  similar. 
The  epiglottis  is  not  unfrequently  thick- 
ened ;  sometimes  it  is  so  much  enlarged 
as  to  prevent  an  inspection  of  the  parts 
below.  Its  shape  is  often  somewhat  tur- 
ban-like, the  normal  contour  and  surface 
marks  having  completely  disappeared. 
In  addition  to  the  thickening,  the  epiglot- 
tis is  in  fact  often  rolled  backwards  on 
itself,  so  that  the  free  edges  cannot  be 
seen  in  the  laryngeal  mirror ;  in  other 
cases,  where  they  are  visible,  the  cartilage 
is  often  exposed  from  ulceration.  Thick- 
ening and  ulceration  of  the  posterior  part 
of  the  ventricular  bands  (false  vocal  cords) 
can  sometimes  be  seen,  but  disease  may 
make  considerable  progress  in  this  part 
without  coming  into  the  field  of  vision. 
Ulceration  of  the  vocal  cords  is  not  unfre- 
quent,  the  most  common  situation  being 
at  the  processits  vocalii,  the  junction  of  the 
cartilaginous  and  ligamentous  portions. 


(4)  Miacellaneous  Symptoms.— Tha  la- 
ryngeal secretion  varies  greatly  bcjth  in 
quantity  and  quality,  and  probably  de- 
pemls  more  upon  the  condition  of  the 
bronchial  tubes  and  lungs  than  upon  that 
of  the  larynx.  The  constitutional  symp- 
toms are  those  of  pulmonary  phttiisis. 
The  course  of  the  symptoms  varies  with 
the  site  of  the  disease,  the  progress  being 
most  rapid  when  the  epiglottis  is  afl'ected, 
and  generally  nmch  slower  when  the  ary- 
epiglottic  folds  are  the  parts  implicated. 
The  termination  is  nearly  always  fatal 
where  thickening  has  taken  place  to  any 
considerable  extent. 

Diagnosis. — Where  the  characteristic 
pj'riform  swellings  of  the  ary-epiglottic 
iblds  are  present,  it  is  impossible  to  mis- 
take the  disease  ;  but  where  the  thicken- 
ing is  not  of  such  a  defined  character,  the 
diagnosis  is  not  quite  so  clear.  The  only 
conditions  which  are  likely  to  give  rise  to 
an  error  are  acute  oedema,  and  syphihtic 
thickening.  In  acute  oedema,  the  rapid 
occurrence  of  the  disease  and  the  trans- 
parent character  of  the  swelling  diileren- 
tiate  it,  and  in  syphilis  the  thickening  is 
not  considerable,  whilst  the  ulcerative 
process  is  more  active. 

Pathology. — It  is  difficult  to  investi- 
gate the  pathology  of  laryngeal  phthisis, 
because  of  the  close  mutual  interdepend- 
ence of  the  conditions  of  the  larynx  and 
lungs.  As  the  result,  however,  of  careful 
observation  with  the  laryngoscope  in  a 
great  number  of  cases,  the  ordinary  course 
of  events  appears  to  me  to  be  as  follows  : 
— 1st.  There  is  chronic  hyperemia,  gene- 
rally of  a  higher  degree  but  more  limited 
extent  than  is  met  with  in  ordinary 
chronic  laryngitis.  2dly.  Thickening  of 
the  tissues  takes  place,  the  kind  of  thick- 
ening varying  in  different  parts ;  thus, 
the  epiglottis  and  vocal  cords  appear  to 
become  infiltrated  with  a  semi-solid  mate- 
rial, whilst  the  ary-epiglottic  folds  be- 
come distended  by  a  simple  serous  exuda- 
tion ; '  the  thickening  of  the  ventricular 
bands  (false  vocal  cords)  is  generally  of 
the  solid  character,  but  is  occasionally 
serous.  3dly.  Small  ulcers  form ;  these 
afterwards  coalesce  and  produce  larger 
ulcers  (the  secondary  tubercular  ulcers  of 
the  larynx  of  Rokitanskyl.  The  small 
primary  ulcers,  which  are  frequently  first 
seen  at  the  posterior  extremity  of  the  ven- 
tricular bands  and  on  the  under-surface 
of  the  epiglottis,  when  watched  with  the 
laryngosco'pe,  often  appear  to  commence 
in  the  minute  racemose  glands.     Subse- 

'  In  14  of  the  274  cases  of  oedema  of  the 
glottis  collected  by  Sestier  (Traits  de  I'Angine 
oed^mateuse;  Paris,  1852),  the  patients  suf- 
fered from  '  'chronic  laryngitis  with  pulmonary 
tubercles." 
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quently  the  ulceration  spreads  to  other 
parts;  sometimts,  however,  the  ulcerative 
process  commences  in  the  vocal  cords — 
destruction  of  epithelium  often  occurring 
some  time  before  the  dense  structure  of 
the  cord  itself  is  aft'ected.  In  other  words, 
when  the  cords  are  first  attacked,  denuda- 
tion of  epithelium  precedes  deposit  in  the 
tissues.  The  actual  loss  of  substance 
which  takes  place  in  laryngeal  phthisis  is 
not  generally  great,  but  chronic  disease 
of  the  cartilages  is  Ircquently  found  when 
the  disease  has  existed  for  a  few  months  ; 
and  it  apperrs  to  me  that  Dr.  Addison's 
dictum  that  "inflammation  constitutes 
the  great  instrument  of  destruction  in 
every  form  of  phthisis"  is  true  in  this  in- 
stance. Tubercle  appears  to  play  a  very 
secondary  part,  if  any  part  at  all.  As 
regards  the  relation  of  laryngeal  phthisis 
to  pulmonary  phthisis,  as  already  ob- 
served, I  do  not  consider  that  the  laryn- 
geal affection  is  caused  by  the  disease  of 
the  lungs.  As  a  rule,  the  pulmonary  dis- 
ease precedes  the  afl'ection  of  the  larynx  ; 
but  still,  numerous  cases  occur  in  which 
congestion  and  thickening  of  the  larynx 
with  hoarseness  and  cough  are  found  be- 
fore anjr  disease  of  the  lungs  can  be  de- 
tected either  by  auscultation  or  microsco- 
pic examination  of  the  sputa.  On  the 
other  hand,  in  the  progress  of  the  disease, 
evidence  of  pulmonary  disease  becomes 
manifest,  and  I  have  only  met  with  three 
cases  in  which  on  post-mortem  examina- 
tion laryngeal  phthisis  was  present  witli- 
out  any  disease  of  the  lungs.  As  an  al- 
most invariable  rule,  cavities  are  found  in 
the  lungs,  or  at  least  breaking  down  of 
lung-tissue. 

Morbid  Anatomy. — On  examining  the 
larynx  of  a  patient  who  has  died  from 
laryngeal  phthisis,  there  is  commonly 
found  great  thickening  of  the  submucous 
tissues  of  the  larynx,  with  ulcers  varying 
in  size  from  a  pin's  point  to  a  shilling. 
The  small  ulcers  are  most  commonly  found 
on  the  under-surfiice  of  the  epiglottis  ;  the 
larger  ones  at  the  root  of  the  epiglottis, 
the  posterior  extremity  of  the  ventricular 
bands,  and  at  the  processus  vocalw.  Some- 
times the  ulcerative  process  is  limited  to 
the  minute  glandulse,  and  under  these  cir- 
cumstances the  mucous  membrane  pre- 
sents a  worm-eaten  appearance.  Tubercle 
is  said  by  Bokitansky'  to  be  deposited  in 
the  form  of  gray  granulations  in  the  sub- 
mucous areolar  tissue,  or  to  be  infiltrated 
as  yellow  caseous  matter  beneath  the  mu- 
cous membrane — the  true  tubercular  de- 
posit being  rarely  found  except  over  the 
aryteenoideus  muscle  and  the  subjacent 
arytenoid    cartilages.      Bokitansky   does 

1  Pathol.  Anatomy,  Sydenham  Soo.  Trans- 
lation, p.  33. 


not  consider  the  thickening  of  the  epiglottis 
to  be  of  the  true  tubercular  character.  I 
have  never  seen  the  gray  granulations  re- 
ferred to,  and  the  deposit  in  the  tissues 
has  appeared  to  me  to  consist  of  a  serous 
fluid  with  a  few  compound  granule  cells, 
and  with  molecular  and  granular  matter. 
This  debris  may  or  may  not  be  tul.)ercular, 
but  even  at  this  period'  it  may  be  of  more 
than  historical  interest  to  remark  that 
though  Louis'  found  ulceration  of  the 
larynx  in  one-fourth  of  his  cases  of  pul- 
monary phthisis,  he  did  not  consider  that 
tubercle  was  ever  deposited  in  the  tissues 
of  the  larynx.  The  proportion  of  cellular 
elements  varies  in  diflferent  cases  and  in 
different  parts  ;  in  the  ary-epiglottic  folds 
they  are  generally  very  scarce  or  alto- 
gether absent.  Pus  is  -sometimes  found 
diffused  through  the  tissues,  but  rarely 
circumscribed,  unless  it  be  under  the  peri- 
chondrium of  the  cricoid  cartilage. 

Caries  of  the  Cartilages— oi,  as  it  is  com- 
monly called,  necrosis  of  the  cartilages— ia,r 
more  often  results  from  larjaigeal  phthisis 
than  from  all  other  diseases  together,  and 
it  may  be  regarded  as  one  of  the  common 
sequela?. 

The  death  of  the  cartilages  is  generally 
believed,  and  probably  with  truth,  to 
originate  in  inflammation  of  the  perichon- 
drium. After  death  that  membrane  is 
not  unfrequently  found  to  be  separated 
from  the  cartilage  by  a  quantit}'  of  pus, 
and  ossification  of  the  cartilage  generally 
precedes  its  death.  The  cartilage,  with 
the  exception  of  its  more  or  less  ossified 
condition,  may  present  almost  a  healthy 
appearance,  or  it  may  be  of  a  dark  gray 
or  even  black  color.  The  presence  or  ab- 
sence of  discoloration  seems  to  depend 
on  whether  there  is  a  communication 
(through  ulceration  of  the  tissues)  be- 
tween the  cartilage  and  the  atmosphere. 
In  those  cases  where  there  is  ulceration, 
their  surface,  and  sometimes  even  their 
entire  thickness,  is  discolored. 

Sometimes  the  cartilages  are  found  to 
be  increased  in  volume,"  and  still  more 
rarely  they  are  completely  atrophied.  The 
latter  conditi(m  is  figured  by  Buhle. '^  The 
necrosed  condition  of  the  cartilages  is 
generally  associated  with  the  presence  of 
serum  or  pus  in  the  adjacent  parts  of  the 
larynx  ;  the  muscles  are  soaked  in  the 
morbid  fluid,  and  the  areolar  tissue  irregu- 
larly distended  by  it.  The  etiological  re- 
lations between  the  sero-purulent  effusions 
and  the  necrosis  of  the  cartilages  are  of  a 
doubtful,  and  probably  of  a  varying,  cha- 
racter ;  in  some  cases  the  former  seem  to 
depend  on  the  latter,  while  in  others  the 
opposite  relation  appears  to  exist.  Some- 
times the  effusion  occurs  in  the  parts  ex- 

'  Louis  on  Phthisis. 
2  Op.  cit.  Plate  I. 
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temal  to  the  larynx,  especially  wlien  the 
cartilages  near  tlie  surface  externally 
(such  as  the  anterior  parts  of  the  thyroid 
and  cricoid)  are  aft'ected,  and  there  a 
laryngeal  fistula  may  be  produced.  Ac- 
cording to  my  experience,  the  arytenoid 
cartilages  are  the  most  frequently  alfected, 
next  to  them  the  cricoid,  and  then  the  thy- 
roid cartilage ;  it  is,  however,  commonly 
stated  that  tliey  are  affected  in  the  follow- 
ing order  of  frequency  :  first  the  cricoid, 
secondly  the  thyroid,  and  thirdly  the  ary- 
tenoids. 

Pbogkosis.— The  prognosis  is  of  the 
most  unfavorable  character.  Where  the 
epiglottis  is  much  thickened,  the  progress 
of  the  case  is  generally  rapid  ;  on  the 
other  hand,  when  the  disease  is  limited 
to  the  ary-epiglottic  folds,  its  course  is 
usually  clironic.  The  result  of  carefully 
watching  witli  the  laryngoscope,  during 
the  last  ten  years,  a  great  number  of  cases 
of  laryngeal  phthisis,  lias  convinced  me 
that  \Yhen  once  thickening  to  any  extent 
has  taken  place,  that  is,  when  once  the 
disease  is  fully  established,  nothing  cvu'a- 
tive  can  be  effected  by  treatment.  Out  of 
several  thousand  cases,  I  have  only  seen 
two  patients  recover.  Of  course,  how- 
ever, suffering  may  be  mitigated,  and  life 
prolonged. 

Theiiapeutics.  —  The  plan  recom- 
mended for  chronic  laryngitis  sometimes 
gives  relief — the  application  of  mineral 
astringents,  by  diminishing  the  irritability 
of  the  mucous  membrane,  often  relieving 
the  troublesome  cough.  Hot  and  anres- 
thetic  inhalations  likewise  sometimes  com- 
fort the  patient ;  and  in  cases  accom- 
panied by  excessive  expectoration,  I  have 
seen  tlie  secretion  completely  controlled 
by  the  inhalation  of  an  atomized  solution 
of  tannin  (gr.  v.  ad  fl.  oz.  j.). 

It  is  important  to  bear  in  mind  that 
there  is  a  tendency  to  death  in  three  ways 
— first,  by  suffocation,  the  calibre  of  the 
laryngeal  canal  becoming  greatly  dimin- 
ished ;  secondly,  by  inanition,  the  dys- 
phagia being  caused  by  the  thickening  of 
the  epiglottis  and  other  parts  concerned 
in  the  act  of  deglutition  ;  thirdly,  by  the 
marasmus,  which  is  a  cliaracter'istic  fea- 
ture of  the  constitutional  malady  ;  and 
fourthly,  by  the  combined  effect  of  these 
influences.  The  fatal  termination  may, 
therefore,  be  postponed  by  the  perform- 
ance of  tracheotomj',  when  that  operation 
becomes  necessary  ;  by  feeding  the  patient 
with  an  oesophageal'  tube,  when  normal 

'  This  instrument,  which  has  been  pro- 
vided for  me  by  Messrs.  Khrone  and  Sesse- 
man,  consists  of  a  frum-elastic  catheter,  about 
12  inches  long,  which  is  connected  with  an 
ordinary  pear-shaped  India-rubber  bottle 
(provided  with  a  tap)  by  a  bayonette  joint. 


deglutition  cannot  be  eflfected  ;  and  by  the 
employment  of  suitable  remedies  (medi- 
cinal and  hygienic)  against  the  constitu- 
tional debility.  It  is  unnecussary  to  make 
auy  remarks  concerning  the  operation  of 
tracheotomy,  as  the  conditions  which  ren- 
der its  performance  necessary  are  suffi- 
ciently evident.  With  regard  to  the  use 
of  the  ossophageal  tube,  however,  a  few 
observations  are  called  for.  The  dyspha- 
gia, it  must  be  borne  in  mind,  is  due  more 
to  the  act  of  deglutition  being  imperfectly 
performed  from  non-closure  of  the  larynx 
by  the  epiglottis,  than  by  the  oljstruction 
in  the  food  tract,  caused  by  the  thickened 
epiglottis.  It  is  from  food  "going  the 
wrong  wa)-, "  not  from  the  fact  of  its  being 
prevented  passing  down  the  gullet,  that 
the  difficulty  in  swallowing  arises.  Hence 
there  is  generally  very  little  difficulty  in 
introducing  the  (Esophageal  tube,  espe- 
cially if  it  be  provided  with  a  duck-billed 
extremity,  and  be  employed  with  the  aid 
of  the  laryngoscope.  The  fatal  termina- 
tion of  phthisis  is,  of  course,  much  accel- 
erated if  the  supply  of  food  is  to  a  groat 
extent  cut  oft';  and  I  may  observe,  that  I 
have  prolonged  life  for  many  weeks  by 
giving  a  patient  food  and  stimulants  in 
this  way.  Alcoholic  liquids,  which  the 
irritability  of  the  throat  would  not  allow 
to  pass,  can  be  readily  introduced  into  the 
systeui  by  this  method.  STutritive  ene- 
niata  can  be  employed  instead  of  the  ceso- 
phageal  tube,  but  the  results  have  ap- 
peared to  me  much  less  satisfactory. 
Where  the  patient  can  swallow  a  little, 
but  experiences  difficulty  in  doing  so  from 
the  food  occasionally  entering  the  larynx, 
he  should  be  directed  to  take  nothing  Ijut 
thick  liquids.  A  little  arrowroot  may  be 
used  for  giving  a  proper  consistence  to  the 
fluids.  By  thickening  the  drink  (in  the 
way  directed)  it  will  be  nnich  less  likely 
to  pass,  beneath  the  edges  of  the  epiglot- 
tis, into  the  larynx.  It  is  also  well  to 
direct  the  patient  to  take  the  drink  at  a 
draught — to  gulp  it  down,  so  to  speak — ■ 
not  to  sip  it.  This  mode  of  procedure 
makes  the  act  of  deglutition  continuous 
instead  of  intermittent,  and  under  these 
circumstances  the  passage  of  food  into 
tlie  larynx  is  much  less  likely  to  occur. 

Preventive  treatment  is  the  only  plan 
which  can  be  adopted  with  satisfactory 
results  :  congestion  of  the  larynx,  there- 
fore, in  phthisical  persons  must  be  treated 
with  the  greatest  diligence.  The  most 
proper  local  treatment  should  be  adopted ; 
complete  rest  of  the  vocal  organ  enforced  ; 

The  tube  is  first  passed  just  beyond  the 
larynx,  then  the  bottle  (previously  filled 
with  a  nutritive  fluid)  is  attached,  and  the 
fluid  injected.  The  feeding  can  be  effected 
with  a  common  catheter  and  an  ordinary  In- 
dia-rubber injecting  bottle,  but  tliis  plan 
does  not  answer  so  well. 
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and,  above  all,  suitable  atmospheric  con- 
ditions, if  possible,  obtained.  A  warm, 
dry,  and  uniform  temperature  is  the  grand 
desideratum. 


SYPHILIS. 

The  laryngeal  phenomena  of  syphilis 
differ  at  difiercut  epochs  of  the  constitu- 
tional disease,  and  must  therefore  be  con- 
sidered separately.  In  secondary  syphilis, 
condylomata  are  the  most  characterized 
conditions,  but  chronic  hypertemia  (with- 
out the  mucous  tubercles)  and  superficial 
ulceration  are  often  met  with.  Condylo- 
mata, occurring  in  the  larynx,  present  a 
similar  appearance  to  those  found  in  the 
pharynx  and  elsewhere  ;  that  is  to  sa}-, 
they  are  raised  patches  of  the  mucous 
membrane.  An  elaborate  article  has  been 
published  by  Gerhardt  and  Roth'  on  the 
subject,  and  by  these  observers  they  are 
described  as  being  papillary  formations, 
uneven,  whitish,  smooth  or  jagged  promi- 
nences, variously  situated  in  the  larynx 
and  of  various  size  and  extent.  The«c 
morbid  projections  were  found  most  fre- 
quently on  the  vocal  cords,  on  the  inter- 
arytenoid  fold,  and  in  those  situations 
which  by  friction  become  mechanically 
irritated.  Gerhardt  found  these  condylo- 
mata present  in  '20  per  cent,  of  the  pa- 
tients suffering  from  secondary  syphilis. 
This  proportion,  however,  has  not  been 
found  by  other  observers.  In  fifty-two 
cases  of  well-marked  secondary  syphilis, 
which  I  was  kindly  permitted  to  examine 
at  the  Lock  Hospital  in  the  year  1803, 
condylomata  were  only  found  in  two 
cases,  that  is  to  say  in  less  than  4  per 
cent.  Gerhardt's  cases,  forty-four  in  num- 
ber, were  in  the  Venereal  Department  of 
a  General  Hospital,  and  therefore  may 
Well  be  compared  with  those  at  the  Lock 
Hospital.  The  difference  is  very  remark- 
able. At  the  Hospital  for  Diseases  of  the 
Throat  we  constantly  meet  with  condylo- 
mata of  the  larynx,  but  the  proportionate 
frequency  of  laryngeal  condylomata  in 
the  constitutional  complaint  of  course 
cannot  be  ascertained  at  this  institution. 
The  inter-arytenoid  commissure  and  the 
epiglottis  are  the  parts  which  I  have  most 
frequently  observed  to  be  affected.  In 
addition  to  the  condylomata  of  secondary 
syphilis,  superficial  ulcerations  of  a  lim- 
ited extent  are  also  occasionally  met  with  ; 
there  is  also  sometimes  very  obstinate 
congestion  of  the  mucous  membrane,  but 
It  is  impossible  to  tell  whether  the  latter 
condition  is  due  to  the  syphilitic  dyscra- 
sia.  As  regards  the  treatment,  there  is 
little  to  be  said  ;  the  condylomata  rapidly 
disappear  under  local  treatment  of  a  stimu- 

•  Viroliow,  ArcMv,  Bd.  xxxi.  1861,  Hft.  1, 
§  7. 


latin.^  character,  and  probably  often  spon- 
taneousl}'.  In  the  cases  reported  by  Ger- 
hardt this  condition  was  removed  by  a 
mercurial  course  ;  the  superficial  ulcera- 
tions may  be  cured  by  the  common  astrin- 
gent solutions. 

In  tertiary  syphilis,  rapid,  deep,  and  ex- 
tensive ulceration  is  the  characteristic 
morbid  condition  of  the  larynx.  The 
ulcerative  process  frequently  destroys  the 
nmcous  and  submucous  tissues  to  a  very 
considerable  extent,  and  the  muscles  and 
perichondrium  are  sometimes  attacked." 
The  ulcerative  process  is  often  associated 
with  an  cedematous  tendency  ;  in  the  lat- 
ter case,  the  laryngeal  osdema  seems  often 
to  occur  as  an  extension  of  disease  from 
the  pharynx.  Even  when  the  ulcerative 
process  is  arrested,  however,  the  danger 
does  not  cease  ;  for  the  cicatrices  often 
undergo  a  degree  of  contraction  which 
greatly  interferes  with  the  calibre  of  the 
larynx.  Numerous  cases  of  this  sort  have 
come  under  my  notice,  and  there  are 
many  pathological  specimens  which  illus- 
trate it.^  The  epiglottis  is  peculiarly 
prone  to  be  affected  by  sj-philitic  ulcera- 
tion. Whilst  ulceration  is  attacking  the 
epiglottis,  great  dysphagia  is  generally 
experienced ;  but  when  the  ulcers  are 
healed,  swallowing  can  generally  be  ef- 
fected without  trouble,  even  though  neai'ly 
the  whole  valve  is  destroyed.  When  the 
walls  of  the  pharynx  are  also  ulcerated, 
there  is  danger  of  the  edges  of  the  epiglot- 
tis uniting  with  the  pharynx.  This  con- 
dition gives  rise  to  one  of  the  most  serious 
forms  of  dysphagia. 

In  these  advanced  stages  syphilitic 
gummata  are  sometimes  formed,  "not  only 
iu  the  tongue  and  pharynx,  but  in  the 
muscles  and  submucous  tissues  of  the 
larynx.  These  generally  soften  and  ulcer- 
ate. The  later  forms  of  syphilitic  ulcera- 
tions should  be  treated  constitutionally 
with  iodide  of  potassium.  Five,  ten,  or 
in  some  cases  twenty^  grains  may  be  given 
with  advantage,  in  combination  with  am- 
monia. By  largely  diluting  the  medicine 
with  water,  its  effect  is  increased,  and  it 
does  not  irritate  the  throat  in  being  swal- 
lowed. The  ulcerated  surface  should  be 
touched  every  day  with  the  solid  nitrate 
of  silver.  For  this  purpose  a  piece  of 
aluminium  wire,  suitably  curved,  and 
coated  with  fused  nitrate  of  silver,  should 
be  used. 

The  ulcerative  process,  though  of  the 
most  active  character,  is  almost  always 
very  tractable  under  this  treatment ;  in 
no  stage  of  the  disease  does  it  appear  to 
me  to  be  necessary  or  desirable  to  use 
mercury.     The   chronic  laryngitis  some- 


'  Specimen  No.  38,  W  Series,  St.  Thomas's 
Hospital. 

'  Guy's  Hosp.  Mus.  No.  1655-90,  and  St. 
Thomas's  Hosp.  Mus.  No.  22,  W  Series. 
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times  met  with  in  syphilitic  persons  (asso- 
ciated as  it  generally  is  with  chronic 
bronchitis)  resists  every  kind  of  treatment. 


SECONDARY  CEDEMA. 

OEdema  may  occur  as  a  sequel  of 
Bright's  disease,  and  possibly  as  the  re- 
sult of  cardiac  or  venous  obstruction.  Dr. 
Fauvel  has  applied  the  term  "'■  aplwnie 
albuminuriqiie''''  to  the  laryngeal  oedema 
occasionally  met  with  in  renal  disease, 
but  Dr.  George  Johnson  —  an  acknow- 
ledged authority  on  diseases  of  the  kidney, 
and  an  accomplished  laryugoscopist — is  of 
opinion  that,  "Dr.  Fauvel  has  consider- 
ably overestimated  the  frequency  and  im- 
portance of  oedema  of  the  larynx  as  a 
result  of  Bright's  disease.'"  Though  I 
have  seen  a  great  number  of  cases  of 
laryngeal  oedema,  I  have  never  met  with 
it  as  a  complication  of  renal  disease,  but 
that  it  may  occur  is  shown  by  the  history 
of  a  specimen^  in  Guy's  Hospital,  and  by 
the  report  of  cases  under  the  care  of  Dr. 
Rees  and  Dr.  Barlow.  (Edema  is  often 
the  consequence  of  necrosis  of  the  carti- 
lages, and  has  been  referred  to  under  the 
disease  (Laryngeal  Phthisis)  in  which 
that  morbid  process  most  frequently  takes 
place.  It  also  sometimes  occurs,  as  al- 
ready shown,  in  the  exanthemata  :  here 
it  is  more  probably  the  result  of  low  in- 
flammatory action  than  of  simple  dynamic 
causes. 

The  treatment  should  be  the  same  as 
that  recommended  for  acute  laryngitis. 


APPENDIX. 

ON  THE  USE  OF  THE  I^AJLYNOOSCOPE. 

This  iustrumeut,  constructed  for  ob- 
taining a  view  of  the  interior  of  the  larynx 
during  life,  consists  of  two  parts— (1)  a 
small  mirror  fixed  to  a  long  slender  shank, 
wliich  is  introduced  to  tiie  back  of  the 
throat ;  and  (i)  an  apparatus  for  throw- 
ing a  strong  light  (solar  or  artilicial)  on 
to  the  small  mirror.  For  this  purpose 
either  (a)  a  second  (larger)  mirror,  wliich 
reflects  the  light  from  a  lamp  or  the  solar 
rays  on  to  the  throat-mirror,  may  Ijc  u,<ed; 
or  {h)  the  luminous  rays  from  a  lamp  may- 
be collected  and  thrown  directly  on  to  the 
smaller  mirror,  by  means  of  a  lens  placed 
in  front  of  the  flame.  The  former  method 
is  called  "illumination  by  reflection;"  the 
latter,  "direct  illumination." 

History'.  —  Various  independent  at- 
tempts to  examine  the  larynx  have  been 
made  at  different  times  by  different  prac- 
titioners. Levret,  a  distinguished  French 
physician,  as  far  as  bibliographical  re- 
search at  present  goes,  seems  to  have  been 
the  first  to  invent  a  laryngeal  mirror. 
This  occurred  in  the  year  17-l'i.  In  the 
beginning  of  the  present  century,  Bozzini 
contrived  a  Laryngoscope,  which  to  a  cer- 
tain extent  complied  with  the  conditions 
contained  in  the  above  definition  ;  but 
being  clumsily  constructed,  it  could  not 
be  used  eff'ectively.  In  the  year  1K25,  an 
unsuccessful  attempt  to  inspect  the  glottis 


[Fig.  4. 
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Laryngoscope.] 


was  made  by  M.  Ca.gniard  de  Latour;  and 
a  few  years  later,  in  1820,  Dr.  Benjamin 
Guy  Babington  exhibited,  at  the  Hun- 
terian  Society  of  London,  a  Laryngoscope 
which,  excepting  that  a  hand-mirror  was 
used  instead  of  a  concave  circular  reflector 
attached  to  the  operator's  head,  closely 
resembled  the  modern  instrument.  In 
later  times,''  Senn,  Bennati,  Baumes,  Lis- 
ton,  "Warden,  and  Avery  made  attempts 
or  suggestions  towards  obtaining  a  view 
of  the  larynx  during  life  ;  but  it  was  left 

'  The  Laryngoscope,  1864. 

!  No.  179,"  650.  Lancet,  Sept.  5,  1863,  vol. 
ii.  p.  277,  and  vol.  i.  Feb.  27,  1864. 

^  For  farther  historical  details  see  the  au- 
thor's treatise  "On  the  Use  of  the  Laryngo- 
scope," chap.  i.  3d  edition  (Longmans  and 
Co.) 


for  M.  Garcia  to  lay  the  foundation  of  a 
method  of  examination,  which,  through 
the  genius  and  perseverance  of  Professor 
Czermak,  at  once  reached  a  high  degree 
of  perfection.  The  employment  of  the 
Laryngoscope  in  practical  medicine  dates 
from  a  paper  published  by  Czermak  in 
1858." 

The  Laryngeal  Mirror. —  The  throat- 
mirror  should  be  of  glass  backed  with  a 
coating  of  silver  (not  amalgam,  as  this  is 
much  more  readily  damaged  by  heat), 
mounted  in  German  silver,  and  fixed  at 
an  angle  of  about  120°  to  a  slender  shank 
or  rod  about  four  inches  in  length  of  the 
same  material.  The  shank  of  the  mirror 
is  fixed   into   a  hollow  wooden   or  ivory 

'  Wien  Medizin.  Wochenschrift. 
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handle,  about  three  inches  in  length  and 
a  quarter  of  an  inch  in  thickness.  A  lar- 
yngeal mirror,  the  reflecting  surface  of 
whicli  is  about  four-fifths  of  an  inch  in 
diameter,  will  be  found  convenient  in 
most  cases  ;  where  the  distance  between 
the  uvula  and  posterior  wall  of  the  phar- 
ynx, however,  is  great,  the  largest  size 
mirror,  about  one  inch  in  diameter,  an- 
swers best ;  in  the  case  of  children,  a 
mirror  about  half  an  inch  in  diameter 
should  be  used.  Circular  mirrors  cause 
the  least  inconvenience,  but  where  the 
tonsils  are  very  large,  oval  or  ovoid  mir- 
rors can  be  most  easily  employed. 

Illumination  by  Beflection. — For  throw- 
ing a  strong  light  on  to  the  laryngeal 
mirror,  and  thus  into  tlie  larynx,  it  will 
be  found  most  convenient  to  employ  a 
circular  and  sliglitly  concave  mirror  about 
three  inches  and  a  half  in  diameter,  and 
having  a  focal  distance  of  about  twelve  or 
fourteen  inches.  When  the  solar  rays 
are  reflected  into  the  throat,  the  surface 
of  the  mirror  should  be  plane.  The  mir- 
ror should  be  attached  in  some  way  to  the 
operator's  head,  and  may  be  worn  either 
opposite  one  of  the  eyes  (Czermak),  in 
front  of  the  nose  and  mouth  (Bruns),  or 
on  the  forehead  (Johnson,  Fournie).  I 
follow  Czerniak's  plan.  The  reflector 
may  be  attaclied  to  the  operator's  head 
either  by  a  spectacle-frame  (Semeleder) — ■ 
and  in  this  case  the  upper  half  of  the  rim 
of  the  eye-piece  of  the  spectacle-frame 
may  be  conveniently  removed — or  by  a 
frontal  band  (Kramer).  The  mirror 
should  be  connected  with  its  support  by  a 
ball-and-socket  joint.  In  making  an  ex- 
amination after  the  manner  of  Czermak, 
the  reflector  should  be  perforated  by  an 
oblong  hole,  the  long  diameter  of  which 
should  correspond  with  the  long  diameter 
of  the  eye. 

Any  lamp  that  gives  a  bright  steady 
light  answers  the  purpose  perfectly  well. 
A  moderator,  paraffin,  or  argand  gas- 
burner  will  each  be  found  convenient. 
My  ''Eack-movement'  Lamp"  is  perhaps 
the  most  convenient  illuminating  appa- 
ratus that  exists.  It  is  now  employed  at 
most  of  the  London  hospitals,  and  is  very 
suitable  for  the  private  consulting-room. 
For  strengthening  the  light  a  lens  may 
be  employed,  and  various  lamps  and  lan- 
terns have  been  contrived  for  the  purpose. 
The  "light-concentrator,"  which  forms  a 
part  of  my  rack-movement  lamp,  will  be 
found  useful  in  Laryngoscopy,  for,  whilst 
excluding  the  lateral  rays,  it  collects  all 
those  which  can  possibly  be  conveyed  to 
the  reflector. 

Direct  Illumination. — The  best  mode  of 
using  direct  light  is  that  employed  by 
most  of  the  French  laryngoscopists.  The 
lamp,  provided  with  a  lens   on  the  side 

I  Made  by  Mayer  and  Meltzer,  59  Great 
Portland  Street. 


facing  the  patient,  is  placed  on  a  table 
abou?  a  foot  wide  and  three  feet  long. 
The  observer  sits  on  one  side  ot  the  table, 
and  facing  him  on  the  other  side  _is^  the 
patient.  The  lamp,  provided  with  a 
strono-  lens  on  the  side  of  the  patient,  and 
screened  towards  the  practitioner,  is  placed 
on  the  table  between  them.  In  operating, 
the  practitioner  has  one  arm  round  each 
side  of  the  lamp.  The  method  employed 
by  Stoerk  and  Walker,  in  which  direct 
lio-ht  (strengthened  by  a  glass  globe  of 
water  acting  as  a  lens)  is  thrown  on  to  the 
laryno-eal  mirror,  is  less  perfect  on  account 
of  the  lateral  deflexion  which  the  rays  un- 
dergo after  impinging  on  the  laryngeal 
mirror  For  demonstrating  to  a  class, 
the  oxy-hydrogen  light,' as  employed  at 
the  Hospital  for  Diseases  of  the  Throat,  is 
the  most  perfect  arrangement. 

Method  of  Examination.— The  patient 
should  sit  upright,  facing  the  observer, 
with  his  head  inclined  very  slightly  back- 
wards. The  observer's  eyes  should  be 
about  one  foot  distant  from  the  patient's 
mouth,  and  a  lamp  burning  with  a  strong 
clear  light  should  be  placed  on  a  table  at 
the  side  of  the  patient,  the  flame  of  the 
lamp  being  on  a  level  with  the  patient's 
eyes.  The  observer  i^liould  now  put  on 
the  spectacle-frame  with  the  reflector  at- 
tached, and,  directing  the  patient  to  open 
his  mouth,  should  endeavor  to  throw  a 
disk  of  light  on  to  the  fauces,  so  that  the 
centre  of  the  disk  corresponds  with  the 
base  of  the  uvula.  When  the  observer 
has  gained  dexterity  in  throwing  the 
light,  the  patient  should  be  directed  to 
open  his  mouth  widely,  and  to  put  out 
his  tongue  ;  and  the  operator  should  hold 
the  protruded  organ  between  the  finger 
and  thumb  of  his  left  hand,  previously 
enveloped  in  a  soft  cloth  or  towel.  In 
thus  keeping  the  tongue  out,  the  greatest 
gentleness  should  be  used,  as  the  em- 
ployment of  force,  by  exciting  reflex  ac- 
tion, only  defeats  the  object  in  view. 
Holding  the  laryngeal  mirror,  previously 
warmed  over  the  lamp  (to  prevent  the 
condensation  of  the  breath  on  the  sur- 
face), like  a  pen  in  the  right  hand,  the 
operator  should  now  introduce  it  to  the 
back  of  the  throat,  its  face  being  directed 
downwards  and  kept  as  far  as  possible 
from  the  tongue.  The  posterior  surface 
of  the  mirror  ought  to  rest  slightly  on  the 
base  of  the  uvula,  which  should  be  gently 
pushed  rather  upwards  and  backwards 
towards  the  posterior  nares.  The  plane 
of  the  mirror  should  form  an  angle  of 
about  4.5°  with  the  horizon. 

Where  the  tongue  forms  an  arched 
prominence  at  the  back  of  the  mouth,  the 
patient  should  be  directed  to  inspire 
deeply,  or  to  produce  some  vocal  sound  ; 
these  acts  cause  an  elevation  of  the  uvula, 

■  For  a  description  of  the  apparatus,  see 
Medical  Times  and  Gazette,  July  24,  1869. 
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and  thus  facilitate  tlie  introduction  of  the 
mirror.  It  is  better  to  introduce  the 
mirror  several  times,  and  keep  it  in  situ 
only  a  few  seconds,  than  to  allow  it  to 
remain  in  the  mouth  too  long,  and  thereby 
produce  an  irritation  Avhich  prevents  fur- 
ther examination  at  the  same  sitting. 
When  the  epiglottis  is  large  and  pendent, 
the  mirror  should  be  introduced  lower  in 
the  fauces,  and  more  perpendicularly  than 
is  usually  suitable. 

Tlie  Laryngeal  Iraarjc. — In  some  cases, 
on  introducing  the  laryngeal  mirror,  only 
the  epiglottis  may  be  visible,  with  per- 
haps just  the  tips  of  the  capitula  Sau- 
torini  at  the  posterior  part ;  whilst  in 
others  the  ary-epiglottio  folds,  the  ven- 
tricular bands,  the  vocal  cords,  the  small 
cartilages  above  the  glottis,  tlie  cricoid 
cartilage,  the  rings  of  the  trachea  (and, 
perhaps,  even  the  bifurcation  of  that 
tube),  can  be  seen  with  perfect  distinct- 
ness. The  appearance  of  parts  is  shown 
in  the  annexed  drawings : — 


Laryngoscopic  Drawing,  showing  the  Vocal  Cords 
d.awa  wijoly  aimrt,  and  the  position  of  the  various 
pavu  aijove  aud  below  the  Gloitia  during  quiet  in- 
spiration. 

(/e,  glosso-epiglottic  folds  ;  u,  npper  surface  of  epi- 
glottis ;  Z,  lip  of  epiglottis  ;  c,  caahiou  ot  epiglottic  ; 
u,  ventricle  of  larynx  ;  ue,  ary-epiglotlic  fold;  cW, 
cartilage  of  Wnsberg  ;  e.S,  capitalum  Santorini; 
com,  arytenoid  commissure  ;  v<^,  veal  cord  ;  vb,  ven- 
tricular bund  ;  pv,  processus  vocalis ;  cc^  cricoid  car- 
tilage ;  t,  rings  of  trachea. 

Fig.  6. 


Laryngoscopic  drawing,  showing  the  approximation 
of  the  Vocal  Cords,  aud  the  position  of  the  various 
parts,  in  the  act  of  vocalization. 

jl,  fossa  innominata ;  hf,  hyoid  fossa  ;  c7^,  cornn  of 
liyoid  bone;  cW,  cartilage  of  Wrisberg  ;  cf,  capitu- 
lum  Santorini ;  a,  arytenoid  cartilages  ;  com,  aryte- 
noid commissure  ;pv,  processus  vocalis. 

But  to  properly  understand  their  rela- 
tion, this  book  should  be  held  at  the  same 
incliuatioa  as  that  which  the  laryngeal 


mirror  occupies  when  in  situ  (that  is  to 
say,  at  an  angle  of  irP  with  the  horizon, 
the  foot  of  the  page  being  farthest  from 
the  observer).  The  only  inversion  which 
takes  place  iii  the  formation  of  the  image 
is  in  the  anterior  posterior  direction  ;  the 
part  which  in  reality  is  nearest  to  the 
observer,  the  anterior  insertion  of  the 
voctil  cords,  becoming  farthest  in  the  im- 
age, and  the  posterior  commissure,  which 
in  reality  is  farthest  from  the  observer, 
becoming  nearest  in  the  image.  Witli 
regard  to  the  lateral  and  vertical  relations 
of  parts,  no  inversion  takes  place.  That 
which  is  on  the  right  side  of  the  larynx 
(the  right  vocal  cord,  for  instance),  ap- 
pears on  the  right  side  of  the  mirror,  and 
that  which  is  on  the  left  side  of  the 
larynx  on  the  left  side  of  the  mirror  ;  in 
the  same  way  the  part  which  is  highest 
in  the  larynx  (the  epiglottis)  is  highest  in 
the  mirror,  and  the  parts  lower  down  (the 
arytenoid  cartilages)  are  at  the  lower 
part  of  the  mirror.  It  is  only  when  the 
image  is  transierred  to  paper,  and  be- 
comes a  drawing,  that  its  symmetrical 
character  can  give  rise  to  mistaken  no- 
tions concerning  inversion. 

It  is  necessary  to  make  a  few  remarks 
on  the  normal  color  of  the  different  parts. 
The  epiglottis  is  of  a  dirty  pinkish  hue  on 
the  upper  surface  ;  its  hp  (or  free  edge, 
and  the  immediately  adjacent  under  sur- 
face) is  of  a  decidedly  yellow  color  ;  whilst 
the  cushion  (and  rest  of  the  under  sur- 
face, when  visible)  is  invariably  bright 
red.  The  ary-epiglottk.  folds  are  about  the 
same  color  as  the  mucous  membrane  of 
the  gums,  the  cartilages  situated  in  them 
being  of  a  somewhat  deeper  tint.  The 
ventricular  hands  are  of  a  bright  color, 
being  of  about  the  same  shade  as  the 
mucous  membrane  lining  the  lips.  The 
vocal  cords  should  be  pearly  white,  like 
the  conjunctiva  of  a  child.  The  cricoid 
cartilages  and  tracheal  rings  arc  of  a  yel- 
low color,  and  the  mucous  membrane 
between  them  bright  red. 

The  Introduction  of  Instruments  uitJiin 
the  Larynx.— In  applying  local  remedies 
to,  or  operating  on,  the  larynx,  by  the 
aid  of  reflected  light,  as  the  right  hand  is 
required  for  the  instrument  used,  the 
laryngeal  mirror  should  be  introduced 
with  the  left  hand.  In  this  case,  the  pa- 
tient must  hold  his  own  tongue  out. 

Infra-glottic  Laryngoscopy.  —  In  some 
cases,  after  tracheotomy  has  been  per- 
formed, and  where  a  tube  is  worn,  valu- 
able evidence  may  be  derived  by  intro- 
ducing a  minute  mirror,  with  its  face 
directed  obliquely  upwards,  through  the 
fenestrated  canula.  On  account  of  the 
size  of  the  mirror,  it  is  necessarily  made 
of  steel ;  and  as  both  its  size  and  material 
cause  it  to  cool  very  rapidly,  a  coating  of 
glycerine  will  be  found  convenient  for 
neutralizing  the  effects  of  the  condensation 
of  the  water  contained  in  the  expired  air. 
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By  AYilliam  Squire,  L.R.C.P.Lond. 


DErrNTTiON. — An  inflammation  of  the 
larynx  and  tracliea  in  cliildren,  com- 
mencing in  tlie  air-passages  and  often  ex- 
tending into  the  bronchi.  It  induces 
lliickening  of  the  mucous  membrane  and 
an  altered  secretion  which  may  become 
either  mcmbraniform  or  purulent.  There 
is  frequent,  sharp,  harsli,  ringing  cough  ; 
difficult  breathhig,  with  loud,  shrill  in- 
spiratory sound  ;  altered  voice,  at  first 
hoarse,  afterwards  whispering,  or  extinct ; 
fever,  loss  of  appetite,  thirst,  and  little  or 
no  difficulty  of  swallowing. 

Syxonyjis.  —  Cynanche  Trachealis, 
Cullen  ;  ISulibcatio  Stridula,  Home  ;  An- 
gina Inflammatoria  Infantum,  Kussell ; 
Acute  Asthma  of  Children,  ]\Iillar  ;  Cy- 
nanche Stridula,  Crawford  ;  Angina  Tra- 
chealis, Johnstone  ;  Angina  Polj-posa  sen 
!Membranacea,  Michaelis  ;  Hives,  Benja- 
min Eush  ;  Cynanche  Laryngea,  Dick  ; 
Angina  Membranacea,  Goolis  ;  Tracheitis 
Infantum,  Albcrs ;  Laryngo-tracheitis, 
Blaud  ;  Laryngite  stridulcuse,  Guersant ; 
Spasmodic  Laryngitis,  Charles  AVilson  ; 
[Spasmodic  and  Pseudo-membranous  Lar- 
yngitis, G.  B.  Wood.— H.] 

NA3D3. — Croup  and  Eoup  (hreopan, 
Anglo-Saxon,  Clamare)  were  the  names 
popularly  applied  to  the  disease  when  it 
was  first  investigated  by  Home  ;  at  the 
commencement  of  the  present  century 
they  were  equally  in  use  in  the  neighbor- 
hood of  Edinburgh.  The  latter  once  had 
a  wider  range,  having  been  used  by  Knox 
as  a  verb  signifying  to  cry  hoarsely,  and 
Burns  has  "  roupet"  in  the  sense  of  hoarse 
as  from  a  cold  ;'  since  then,  however,  it 
has  disappeared  from  our  literature,  and 
Croup,  which  before  Home's  inquiry  was 
as  strange  to  England  as  to  the  rest  of 
Europe,  has  been  the  world-wide  designa- 
tion of  the  characteristic  group  of  symp- 

'  John  Jamieson,  D.D.,  an  Etymological 
Dictionary  of  the  Scottish.  Language.  Edin- 
burgh.    4to.     1808. 

The  Moeso-gothic  hrop-jan  is  here  given  as 
the  root  of  many  words,  signifying  outcry,  as 
croak,  rout,  hoop;  also  of  the  Teutonic  roep-en 
and  the  Icelandic  hroop.  In  the  northern 
counties  of  England  roopy  and  ropy  are  still 
used  for  hoarse,  and  the  latter  word  is  some- 
times heard  in  the  southern  counties  in  the 
same  sense. 


toms  attending  impediment  to  the  entrance 
of  air  into  the  windpipe.  It  is  somewhat 
remarkable  that  even  in  those  countries 
where  the  disease  is  not  infrequent,  it  is 
rarely  distinguished  by  a  proper  name; 
Briiune  in  Germany,  and  Hives  in  Amer- 
ica, being  the  only  examples  of  which  I 
am  aware.  Strypsiucka  in  Sweden  has 
more  the  signification  of  quinsy  or  suffoca- 
tion, and  was  not  popularly  applied  to 
this  disease  when  Rosen  wrote  ;  our  own 
"strangles,"  "closing,"  "chock,"  or 
"stuffing,"  have  neither  been  generally 
used  nor  definitely  appUed. 

History. — How  large  a  share  Crmp 
has  had  in  the  various  anginas  or  cynan- 
ches  enumerated  in  the  earlier  stages  of 
the  history  of  medicine,  it  is  impossible 
to  define ;  in  the  subdivision  of  those 
terms  by  Boerhaave,  there  is  evident  in- 
tention of  including  it,  and  there  is  evi- 
dence that  it  was  so  included  by  our 
English  physicians,  from  Sydenham  to 
Mead.  As  Home  remarks:  "Probably 
it  has  existed,  more  or  less,  in  all  ages, 
for  the  same  productive  causes  must  have 
operated  formerly  as  they  do  at  present." 

There  are  other  systematic  names  un- 
der which  cases  of  this  disease  have  also 
been  included,  such  as  the  "suffocative 
catarrh"  of  Ettmiiller,  and  the  "tussis 
convulsiva  puerorum"  of  Willis ;  though 
the  first  of  these  names  is  now  restricted 
to  capillary  bronchitis,  and  the  second  to 
hooping-cough,  yet  there  is  a  clear  refer- 
ence to  Croup  in  the  pages  of  Ettmiiller. 
The  first  evidence  of  Croup  noticed  by 
Baillou  was  in  an  epidemic  of  hooping- 
cough  in  Paris,  1576,'  and  the  first  men- 
tion of  it  by  name  in  this  country  begins 
with  the  distinction  between  it  and  hoop- 
ing-cough drawn  by  Dr.  Patrick  Blair,''  in 
a  letter  to  Dr.  Mead,  dated  Cowpar  of 
Angus,  July  6th,  1713,  wherein  he  says : 
"The  tussis  convulsiva,  or  chink-cough, 
is  also  some  years  epidemical  and  be- 
comes universal  among  children ;  as  is  a 
certain  distemper  with  us  called  the 
Croops,  with  this  variety,  that  whereas 
the  chink-cough  increases  gradually,  is  of 
long  continuance,  seizes  in  paroxysmes, 

■  Baillou,  Epid.  Ephem.     Lib.  ii.  pp.  197 
and  201. 

2  Observations  in  the   Practice  of  Pliys 
etc.     London,  3  718. 


HISTORY. 


47 


and  the  patient  is  well  in  the  interval ; 
this  convulsion  of  the  larinx,  as  it  begins 
so  it  continues,  so  violently  that  unless 
the  child  be  relieved  in  a  few  hours  'tis 
carried  off  within  twenty-four,  or  at  most 
forty-eight  hours.  When  they  are  seized 
they  have  a  terrible  snorting  at  the  nose 
and  squeaking  in  the  throat,  without  the 
least  minute  of  free  breathing,  and  that 
of  a  sudden;  when  perhaps  the  child  was 
but  a  little  time  before  healthful  and  well. 
The  most  immediate  cure  is  instant  bleed- 
ing at  the  jugular,  either  by  the  lancet  or 
leeches  ;  when  the  most  urgent  symptoms 
are  gone,  then  emetics  or  the  like  are  ad- 
ministered at  discretion." 

The  distinction  is  not  always  attended 
to,  as  even  Huxham,'  writing  "do  per- 
tussi  puerorum,"  speaks  of  an  acrid  hu- 
mor sometimes  attacking  the  larynx. 

Dr.  KusselF  gives  us  an  account  of  the 
disease  observed  by  him  in  connection 
with  the  epidemic  of  malignant  angina 
then  prevalent,  from  which,  however,  he 
is  careful  to  distinguish  it.  He  says  : — 
"I  have  observed  it  is  most  apt  to  seize 
children  from  two  years  old  to  eiglit  or 
ten,  but  cliietty  the  younger  sort."  He 
details  the  leading  symptoms,  and  re- 
marks that  the  whole  "fistula  pulmona- 
lis"  becomes  inflamed. 

Home's  essay'  is  founded  on  the  obser- 
vation of  cases  where  no  epidemic  com- 
plications prevailed.  In  a  careful  and 
most  philosophical  inquiry  into  the  causes 
of  the  symptoms  before  him,  he  deter- 
mined their  dependence  on  tlie  pathologi- 
cal changes  in  the  larynx  and  trachea, 
and  regarded  the  disease  as  an  acute  in- 
flammation. 

Millar, '  who  practised  at  the  same  time 
in  the  south  of  Scotland,  and  had  similar 
cases  of  Croup  under  his  observation,  re- 
marks upon,  but  gives  undue  prominence 
to,  the  spasmodic  element  in  the  parox- 
ysm of  the  disease.  Further  attention  is 
called  to  Jlillar's  views  by  the  publica- 
tion in  England  of  a  letter  from  Dr. 
Rush,*  of  Philadelphia,  and  a  discussion 
commenced,  which  has  continued  to  our 
own  day,  in  which  the  true  nature  of 
Millar's  cases  is  not  always  remembered. 

The  latter  half  of  the  last  century  and 
the  beginning  of  the  present  are  remark- 
able for  the  numerous  outbreaks  of  epi- 

'  Huxham,  Obs.  de  Aere  et  Morbis  Epidem. 
Lond.     8vo.     1793.     P.  77. 

2  Russell,  Dr.  Richard.  CEconomla  Naturae 
in  Morbis  acutis  et  Chron.  Grlaudularum. 
8to.     Lond.  1755.     P.  72. 

'  Home,  Francis,  M.D.,  &o.  An  Enquiry 
into  the  Nature,  Cause,  and  Cure  of  Croup. 
8vo.     Edin.  1765. 

*  Millar,  Observations  on  the  Asthma  and 
Hooping-Cough.     8vo.     London,  1796. 

^  Rush,  on  the  Spasmodic  Asthma  of  Chil- 
dren.    8vo.     London,  1770. 


demic  angina  recorded  in  different  coun- 
tries and  places.  In  the  midst  of  an 
epidemic  at  Cremona,  Ghizi  had  described 
the  case  of  a  child  dying  of  laryngeal  com- 
plication, and  attempted  to  set  up  a  dis- 
tinction between  it  and  the  pharyngeal 
form  of  the  epidemic.  The  cases  rec(jrded 
by  Starr,  in  Cornwall,  occur  in  his  de- 
scription of  an  epidemic  of  this  kind,  and 
it  is  probable  that  Eussell's  were  not 
wholly  isolated.  Home,  careful  lest  the 
distinct  inflammatory  disease  which  he 
had  constituted  should  be  confounded 
with  an  epidemic  disorder  of  so  diffeniut 
a  nature,  drew  a  distinction  at  the  very 
commencement  of  his  inquiry  between  his 
own  observations  and  those  recorded  by 
Russell;  yet  fresh  outbreaks  of  the  epi- 
demic, its  liability  to  spread  to  the  air- 
passages,  and  its  severity  towards  cliil- 
dren,  tended  to  their  confusion. 

One  effort  to  avert  the  fatal  mistake 
that  ensued — and  it  is  the  only  one — is 
recorded  in  the  treatise  of  Dr.  Johnstone 
the  3'ounger,  of  Kidderminster.'  He 
quotes  from  Home  the  "two  very  differ- 
ent situations  of  the  suffocatio  stridula  ; 
the  former  more  inflammatory  and  less 
dangerous ;  the  latter  less  inflammatory 
and  highly  dangerous :  in  the  former  the 
pulse  is  generally  strong,  the  face  red, 
drought  great,  and  they  agree  with  evacu- 
ations ;  in  the  latter  the  pulse  is  very 
quick  and  soft,  great  weakness,  tongue 
moist,  less  drought,  great  anxiety,  and 
evacuations  hasten  death."  Dr.  John- 
stone contends  that  these  are  not  merely 
two  stages  of  the  same  disease,  but  that 
the  latter  applies  to  that  complication  of 
the  epidemic  which  has  been  observed  in 
all  its  records  from  tlie  earliest  times,  and 
that  it  was  occasioned  by  the  same  epi- 
demic cause,  and  required  the  same  sus- 
taining plan  of  treatment  that  his  father 
adopted. 

Unfortunately,  though  argued  with 
learning  and  experience,  these  views  did 
not  prevail ;  the  name  of  Croup  was  ap- 
plied to  the  epidemic  complication,  and 
the  treatment  laid  down  by  Home  for  the 
one  disease  was  very  energetically  em- 
ployed against  the  other.  The  divergence 
of  opinion  tended  to  stimulate  the  collec- 
tion of  facts  bearing  on  the  subject.  The 
accounts  of  epidemic  Croup,  though  gene- 
rally referring  to  the  disease  now  known 
as  diphtheria,  doubtless  comprehend  some 
cases  of  simple  Croup  ;  some  of  our  own 
accounts  of  Croup  probably  include  cases 
of  diphtheria.  It  was  to  illustrate  the 
tracheal  complication  of  the  epidemic  that 
both  the  great  concours  on  Croup  were  in- 
stituted at  Paris  ;  yet  the  prize  essays  of 

'  Johnstone,  J.,  M.D.  A  Treatise  on  the 
Malignant  Angina,  to  which  are  added  some 
Remarks  on  the  Angina  Trachealis.  8vo. 
Worcester,  1779. 
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ilil.  Yieussoux  and  Jurine,  of  Geneva, 
and  of  AUx'i-s,  of  Bremen,  are  among  the 
most  valuable  contributions  to  our  know- 
ledge of  Croup  ;is  an  independent  disease; 
and,  though  the  tendency  in  France  has 
since  been  to  restrict  the  term  Croup  to 
one  of  the  accidents  of  diphtheria,  yet  the 
opposite  vie^v  has  in  that  country  been 
■maintained  with  great  ability  by  ilM. 
Bricheteau,  Desruelles,  Emangard,  and 
especially  in  the  valuable  original  work 
of  M.  Blaud,  of  Beaucaire.'  A  similar 
controversy,  arising  under  conditions 
more  allied  to  those  of  our  own  country, 
lias  been  c<5ntinue(l  in  Northern  Germany 
since  the  time  of  Wichmann  of  Hanover, 
starting  from  a  line  of  distinction  being 
drawn  between  its  spasmodic  or  inflam- 
matory nature  ;  the  treatise  of  Goelis  of 
Vienna''  is,  however,  sufficiently  compre- 
hensive. In  Anieri(;a  the  "Observations 
on  Cynanohe  Trachealis,"  published  in 
the  first  volume  of  "Medical  Inquiries 
and  Observations,"  by  Dr.  Benjamin 
Rush,  will  ever  stand  as  one  of  the  clear- 
est and  most  practical  accounts  of  the  dis- 
ease. In  our  own  country  wo  ha\'e  the 
careful  study  of  Cheyne,^  enriched,  as  it 
is,  by  the  admirable  pathological  draw- 
ings from  the  hand  of  Sir  C.  Bdl :  it  forms 
a  worthy  sequel  to  the  work  of  Home, 
conceived  and  executed  in  the  same  spirit, 
from  observations  made  in  the  same  local- 
ity at  no  great  distance  of  time.  We  have 
also  the  matured  experience  of  the  same 
author,  gained  in  Dublin  and  its  neighbor- 
hood, published  thirty  years  later  in  the 
"  Eucyclopwdia  of  Practical  Medicine." 
Dr.  Charles  Wilson  of  Edinburgh  has  pub- 
lished in  the  Ediuhurfjh  Journal  of  Medi- 
cine for  IS.j-V.Ji;,  a  philosophical  review  of 
the  whole  subject. 

[The  opinion  that  membranous  laryn- 
gitis or  tracheitis,  "true  croup,"  is  a  dis- 
tinct disease  from  diphtheria,  has  been 
supported  in  America  by  Drs.  G.  B. 
Wood,  A.  Flint,  J.  Lewis  Smith,  Fordyce 
Barker,  and  others.  Dr.  J.  F.  Meigs  con- 
tends against  it.  Besides  those  above- 
named,  abroad,  C.  West,  Virchow,  Nie- 
meyer,  Oppolzer,  and  Letzerich  may  be 
cited  as  favoring  the  doctrine  of  the  non- 
identity  of  the  two  disorders. 

Croup  is  a  sthenic  localized  inflamma- 
tion, whose  causation  is  connected  always 
with  some  exposure  to  cold,  wet,  &e. ;  it 
is  never  epidemic.  Diphtheria  is  a  gene- 
ral disease,  usually  epidemic  and  asthenic 
in  type ;  the  local  inflammation  in  it  is 
secondary  to  the  constitutional  affection. 

'  Nouvelles  Recherches  sur  la  Laryngo- 
Tracheite.     Paris.     8vo.     1823. 

2  De  Rite  Cognosoenda  et  Sananda  Angina 
Membranacea.     8vo.     Vienna. 

3  Essays  on  the  Diseases  of  Children.  Es- 
say II.  Cynanche  Trachealis.  Edin.  4to. 
1801. 


In  Croup  the  false  membrane  is  a  solidify- 
ing exudation  npna  ike  sw^ace  o  the  mu- 
cous membrane. ;  in  diphtheria  it  involves 
its  sulManre  also.  Croup  is  not  attwided 
by  albuminuria,  nor  followed  by  p.iralvsis; 
both  occur  not  unfrequently  with  diphthe- 
ria Extension  of  the  pseudo-membra- 
nous deposit  into  the  bronchial  tubes  is 
rare  in  diphtheria,notuncommonin Croup; 
while  the  commencement  of  the  deposit  in 
the  region  of  the  tonsils  and  pharynx  in 
diphtheria,  and  in  the  trachea  or  larynx 
in  Croup,  is  a  matter  of  familiar  obser- 
vation. .         1  -n 

A  table  is  given  in  Meigs'  and  Pepper's 
treatise  on  the  Disease  of  Children,  which 
shows  that,  after  diphtheria  had,  about 
ISGO,  become  recognized  as,  at  that  time, 
a  new  disease  in  Philadelphia,  the  mor- 
tality from  it  added  for  several  successive 
years  more  than  300  to  the  deaths  in  each 
year  in  that  citv,  while  the  deaths  from 
Croup  continued"  to  number,  annually,  as 
before,  from  200  to  over  400.— H.] 

Etiology.  —  The  collection  of  facts 
which  go  to  make  up  our  Idstory  of  Croup 
is  sufficiently  extensive  ;  but,  besides  the 
uncertainty  as  to  their  true  bearing  which 
we  see  in  some  of  them,  others  are  drawn 
from  too  limited  an  area,  or  considered  in 
too  restricted  a  relation  to  come  before  us  in 
their  true  -value.  I  have  therefore  availed 
myself  of  the  kind  permission  of  Dr.  Farr, 
to  consult  the  careful  reports  prepared  un- 
der his  direction  in  the  office  of  the  Regis- 
trar-General for  England.  These  reports 
extend  over  a  period  of  twenty-five  years; 
they  contain  particulars  of  nearly  95,000 
deaths  from  Croup;  and  therein  the  locality 
of  occurrence,  the  season,  the  sex,  and  age 
at  the  time  of  death,  are  readily  investi- 
gated. I  have  also  referred  to  reports  for 
Scotland,  extending  over  seven  years  and 
including  6082  deaths  registered  as  Croup. 

Croup  is  specially  a  disease  of  childhood, 
occurring  most  frequently  from  the  first 
to  the  seventh  year,  and  rarely  happening, 
after  the  tenth.  In  a  hundred  deaths 
from  Croup,  we  may  estimate  13  as  oc- 
curring in  the  first  year  of  life,  25  in  tJie 
second,  22  in  the  third,  16  in  the  fourth, 
11  in  the  fifth,  and  12-3  in  the  succeeding 
five  years,  while  the  deaths  beyond  ten 
years  of  age  may  be  represented  by  0'7, 
the  remaining  fraction.  The  proportion 
of  deaths  from  Croup  to  one  hundred 
deaths  from  all  causes,  registered  at  each 
age,  is  0-65  in  the  first  year,  3-25  in  the 
second,  6'5  in  the  third,  8'0  in  the  fourth, 
7-0  in  the  fifth,  and  3-5  for  the  five  follow- 
ing years  together.  The  proportion  for 
the  first  and  second  year  of  life  would  be 
raised  to  above  1  and  4  respectively,  if 
the  deaths  at  these  ages  registered  under 
the  head  of  Laryngitis  were  included  ; 
some  considerations,  hereafter  to  be  given, 
tend  to  raise  the  proportion  for  the  first 
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and  second  years  and  to  diminish  the 
already  small  proportion  registered  as 
occurring  beyond  ten  years  of  age.  In 
Scotland  the  proportion  registered  for  the 
first  year  is  1'5  ;  something  over  1  per 
cent,  for  the  first  six  months,  and  for  the 
second  six  months  exceeding  2  per  cent.  ; 
though  the  actual  number  dying  from 
this  cause  in  the  first  half-year  of  life  is 
but  little  below,  and  in  some  years  has 
exceeded,  the  number  of  deaths  in  the 
second.  The  annual  average  number  of 
deaths  from  Croup  in  England  is  near 
upon  four  thousand  ;  and,  thougli  this 
number  is  somewhat  below  the  returns 
for  the  majority  of  the  last  ten  years,  and 
in  excess  of  the  greater  number  of  any  of 
the  preceding  ton  years,  yet  the  propor- 
tion to  deaths  from  other  causes  has 
always  been  very  nearly  one  in  the  hun- 
dred, somewhat  above  this  for  the  last  ten 
years,  a  little  below  it  for  the  preceding 
ten,  again  above  this  proportion  for  all  the 
preceding  years  that  are  registered  ;  the 
first  of  these  years,  1838,  being  as  high  as 
1'30.  The  lowest  proportion  was  0'869 
in  the  year  1853  ;  the  high  proportion  of 
1'335  occurs  for  tlie  first  time  in  the  year 
1850  ;  the  highest  proportion  reached  is 
1'40  in  the  exceptional  year  1858.  In 
Scotland  the  proportion  to  other  deaths  is 
from  1-5  to  1'8  per  cent.  ;  the  annual 
number  of  deaths  is  close  upon  one  thou- 
sand. Dr.  Burke,  of  Dublin,  kindly  pro- 
vided me  with  the  results  of  the  first  com- 
plete registration  for  Ireland,  which  shows 
that  in  the  year  1864  the  whole  number  of 
deaths  from  Croup  was  1926,  and  the  pro- 
portion to  deaths  from  other  causes  2 '05. 

More  boys  than  girls  die  of  Croup  ;  this 
fact  is  obvious  over  whatever  period  or 
district  our  inquiries  extend :  the  differ- 
ence is  striking,  and  by  frequent  notice 


has  been  brought  more  prominently  for- 
ward than  the  corresponding  fact  in  the 
history  of  some  other  diseases  chiefly  fatal 
in  childhood.  More  boys  than  girls  are 
born,  in  a  proportion  somewhat  greater 
than  one  in  every  fifty  children,  or,  to 
give  the  result  of  a  very  extended  exami- 
nation,' there  are  511'75  males  and  4yn-25 
females  in  every  1000  births  ;  it  appears 
that  of  this  number  83 '71  males  and  65 '74 
females  die  within  the  first  year,  after 
which  the  death  ratio  of  the  two  sexes  for 
the  next  ten  years  is  nearly  equal :  still 
there  are  a  larger  number  of  males  than 
of  females  living  at  this  period,  and  the 
deaths  of  females  from  all  causes  are  to 
those  of  males  as  87  to  100  in  the  first  five 
years,  or  as  88  to  100  in  the  first  ten  years: 
now  the  deaths  from  Croup  are  so  nearly 
in  this  proportion,  and  of  late  years  have 
so  often  shown  a  difference  so  much  less 
than  this,  that  a  doubt  might  be  enter- 
tained as  to  whether  any  difference  in  the 
liability  of  the  sexes  really  existed.  A 
comparison  between  the  deaths  from  all 
causes  of  each  sex  for  each  year,  with  the 
deaths  from  Croup  at  each  year,  sex  with 
sex,  shows  a  difference  of  excess  on  the 
side  of  the  males  so  constant,  that  it  is 
rare  to  meet  with  an  exception,  but  at 
the  same  time  so  slight  that  it  can  only 
be  considered  a  characteristic  of  the  dis- 
ease in  the  aggregate,  corresponding  with 
the  results  of  pneumonia  and  tubercular 
meningitis,  rather  than  with  the  more 
characteristic  zymotic  diseases,  and  con- 
trasting with  those  of  diphtheria  and 
hooping-cough,  where  the  excess  of  deaths 
is  greatly  on  the  side  of  the  females. 
Some  of  the  results  of  the  preceding  in- 
quiry are  brought  together  in  the  follow- 
ing table : — 


Deaths  from  Cronp  at  each  year 
of  age. 


To  100  deaths  from  Croup  . 
To  100  deatlis  from  all  causes 

Males 

Females 


5th  to  10th 

Ist  year. 

2d  year. 

3d  year. 

4th  year. 

5th  year. 

year. 

13- 

25- 

oo. 

16- 

11- 

12-3 

0-65 

3-25 

6-5 

8-3 

7-5 

3-5 

0'7 

3-5 

6-7 

8-5 

7-7 

3-7 

0-6 

3-0 

6-3 

8-1 

7-3 

3-4 

Allag 
beyo^ 


0-7 


The  influence  of  climate  upon  Croup  is 
generally  admitted.  Cases  considered 
trivial  in  some  parts  of  France  are  fre- 
quently fatal  in  Northern  Germany,  and 
what  in  our  variable  climate  excites  alarm 
is  regarded  with  reasonable  hopefulness 
on  the  continents  both  of  Europe  and 
America.  A  combination  of  cold  and 
moisture  with  rapid  alternations  of  tem- 
perature, together  with  some  endemic  or 
epidemic  influence,  has  to  be  admitted. 
In  South  America,  Buenos  Ayres,  with 
VOL.  n. — 4 


its  large  river,  affords  frequent  instances 
of  Croup  ;  and  in  some  of  the  large  towns 
of  Australia,  with  their  defective  sanitary 
arrangements  and  large  infantile  mor- 
tality. Croup  was  not  unknown  years  be- 
fore the  first  appearance  of  diphtheria. 
The  high  mortality  in  Scotland  is  not 
greatest"  in  its  most  northern  extremity  ; 

I  English  Life  Table,  with,  an  Introduction, 
by  W.  Farr,  M.D.,  F.R.S.  London,  1S64. 
fable  in.  p.  24. 
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the  mortality  from  Croup  in  the  northern 
counties  of  England  is  generally  over  1 
per  cent.  ;  but  this  is  equalled  and  often 
exceeded  in  the  warm  southwestern  pro- 
montory of  Cornwall,  with  Devonshire 
and  Somerset.  The  western  shores  of 
England,  receiving  the  Atlantic  moisture, 
show  a  higher  mortality  from  this  disease 
than  the  eastern.  South  AV^iles  has  the 
high  rate  of  I'S  per  cent.  This  is  not  so 
much  owing  to  its  mountainous  interior, 
as  to  its  large  mining  population  and  the 
defective  sanitary  state  of  its  large  towns. 
The  highest  rate  for  England  is  in  the 
populous  districts  of  Lancashire  and  Che- 
shire ;  and  here  there  can  be  no  doubt 
that  a  dense  town  population,  the  child- 
ren specially  living  under  defective  sani- 
tary conditions,  causes  Croup  to  be  par- 
ticularly fatal.  Tliat  it  is  not  merely  the 
combination  of  cold  and  moisture,  may  be 
shown  by  the  returns  from  the  south- 
western corner  of  Scotland,  Wigton  and 
Dumfries,  the  latter  conterminous  with 
our  Korthumberland  and  Cumberland, 
and  with  a  rainfall'  exceeding  that  of  any 
part  of  England.  Though  fhe  tempera- 
ture is  sometimes  very  low,  it  is  more 
equable  than  that  of  many  parts  of  our 
island,  and  the  mortality  from  Croup, 
generally  below  1  per  cent.,  is  sometimes 
as  low  as  O'o.  The  classical  Croup  dis- 
tricts of  Scotland  still  retain  their  pre- 
eminence ;  they  are  not  confined  to  the 
west  coast  of  Scotland  :  the  eastern  coast 
is  deeply  indented  by  the  sea,  and  not 
only  do  deep  valleys  of  clay  extend  from 
these  firths,  but  their  shelving  shores 
leave  a  great  expanse  of  ooze  uncovered 
at  every  tide  ;  and  during  the  easterly 
winds,  which  here  prevail  for  three 
months  of  the  year  with  great  bitterness, 
the  characteristic  cases  of  Scotch  Croup 
occur.  This  part  of  Scotland  forms  an 
isthmus,  only  thirty  miles  in  width,  in 
the  vicinity  of  which,  and  of  the  penin- 
sula formed  by  the  eastern  firths,  Croup 
is  most  fatal,  the  mortality  often  exceed- 
ing 2  per  cent.  As  high  a  rate  is  found 
for  Ireland,  where  imperfect  drainage, 
unreclaimed  bog,  and  a  large  expanse  of 
inland  water  add  to  the  influence  of  the 
Atlantic  in  causing  a  remarkable  hu- 
midity of  climate. 

The  influence  of  season  is  illustrated  by 
the  quarterly  reports  for  London ;  an 
average  of  the  ten  years  from  1844  to 
1853  gives  the  number  of  deaths  from 
Croup  in  each  quarter  as  follows  :  first 
quarter,  95  ;  second  quarter,  81 ;  third 
quarter,  68 ;  fourth  quarter,  92-5 ;  the 
greatest  fatality  being  in  the  winter  and 
spring;  the  greatest  variation  is  found 
in  the  second  quarter;  the  third  quar- 

'  At  Wanlock  Head,  in  Dumfrieshire,  there 
was  an  estimated  rainfall  of  80  inches  hi  the 
year  1861. 


ter  has  the  lowest  number,  and  shows 
the  least  variation  ;  the  fourth  quarter 
generally  shows  a  con.sidcrable  mcreasc 
on  the  third,  or  warm  quarter  of  the 
year  :  this  was  less  marked  than  usual  in 
the  year  1852  ;  for  while  the  deaths  in 
the  third  quarter  showed  a  tendency  to 
increase,  being  as  high  as  74,  there  were 
only  70  in  the  fourth  quarter,  the  unpre- 
cedented mildness  of  the  season  doubtless 
being  the  cause  of  this  arrest  ;  the  two 
usually  cold  months  of  this  quarter, 
November  and  December,  averaging 
throughout  a  temperature  of  6*^  higher 
than  had  ever  been  known  during  the 
past  eighty  years.  In  the  next  year 
severe  cold  set  in  before  the  end  of  Janu- 
ary ;  in  February,  the  temperature  was 
below  the  average  on  most  days,  there 
was  snow  every  day  ;  the  second  week  in 
March  was  warm,  the  end  of  the  month 
cold  with  snow ;  the  summer  was  vari- 
able, cold,  and  wet ;  double  the  usual 
quantity  of  rain  fell  in  July  ;  there  was 
fine  weather  in  August  only.  Again, 
from  October  21st  to  Noveml3er  8th,  the 
temperature  rose  to  5-3°  above  the  aver- 
age, at  other  times  it  had  been  below,  and 
November  and  December  were  remark- 
able not  only  for  low  temperature,  but 
also  for  a  density  of  fog  and  depth  of 
snow  hardly  ever  exceeded  in  London. 
The  mortality  from  Croup  in  each  of  the 
four  quarters  in  this  year  was  :  first  quar- 
ter, 93  ;  second,  79  ;  third,  72  ;  fourth, 
130  ;  and  145  in  the  first  quarter  of  the 
next  year,  1854,  the  weather  continuing 
to  be  cold.  The  weekly  returns  for  this 
period  show  a  correspondence  between 
mortality  from  Croup  and  temperature. 
In  the  winter  quarter  of  1852,  the  weekly 
numbers  for  November  are,  3,  5,  8,  5  ;  in 
the  corresponding  weeks  of  1853,  they 
are,  7,  13 ,  8,  12  ;  the  high  number  occur- 
ring on  fall  of  temperature  in  the  second 
week  of  that  month.  In  the  previous 
March  there  was  a  rise  of  temperature  in 
the  second  week  :  the  weekly  numbers 
for  this  month  were,  15,  8,  2,  lO  :  and  in 
the  next  year,  1854,  there  are  21  deaths 
from  Croup  returned  in  one  week  in  Feb- 
ruary. Cold,  however,  may  determine 
the  incidence,  but  not  the  prevalence  of 
Croup.  In  most  diseases  of  the  respira- 
tory organs,  the  greatest  fatality  is  seen 
in  the  coldest  seasons.  The  proportional 
mortality  in  this  class  mounts  from  11  per 
cent,  in  1852  to  13.5  in  1853,  and  hooping- 
cough  from  1-8  to  2 '3  per  cent.,  while 
Croup  decreased  from  0'99  to  0'86  per 
cent.  ;  the  whole  number  of  deaths  from 
Croup  being  less  in  1853  than  it  had  been 
for  several  years. 

A  further  illustration  of  the  influence 
of  season  and  the  relation  between  Croup, 
the  diseases  of  the  respiratory  organs,  and 
prevailing  epidemics,  is  aflbrdcd  by  the 
years  1859, 1860, 1861.     The  quarterly  re- 
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turns  of  the  mortality  from  Croup  in  Lon- 
don for  these  three  years  are  as  follows: — 

1st  Quarter.  2d  Quarter.  3d  Quarter.  4th  Quarter. 

1859  132     103      80     81 

1860  117      SO     105    169 

1861  236     190     170    252 

In  the  first  of  these  years  the  summer 
and  autumn  were  fine  and  hot.  June  had 
a  daily  excess  of  3°  of  temperature  ;  in 
July  the  mean  temperature  was  08°,  and 
on  the  13th  and  I8th  of  that  month  the 
thermometer  reached  93^';  part  of  October 
and  November  was  cold,  but  it  was  warm 
at  Christmas.  The  next  year,  18G0,  pre- 
sents a  remarkable  contrast  to  this;  a  cold 
period  commenced  in  June  :  of  the  three 
following  months,  Mr.  G-laisher  in  his  re- 
port' says,  "  The  weather,  during  the  past 
quarter  has  been  very  remarkable  for  con- 
tinued low  temperature,  frequent  rain, 
large  amount  of  cloud,  little  sunshine,  and 
bad  weather  generally  ;"  the  winter  that 
followed  was  one  of  the  coldest  on  record, 
the  thermometer  being  as  low  as  6°  Fahr. 
in  London  on  Dec.  Oth-7th,  and  at  Not- 
tingham it  fell  to  8°  below  zero,  or  40° 
below  the  freezing-point  of  water;  a  rapid 
thaw  set  in  on  "Dec.  30th,  and  though 
there  was  severe  cold  in  January,  the  re- 
mainder of  the  winter  was  more  remark- 
able for  rapid  changes  of  temperature  than 
for  continued  cold.  In  18B1  the  spring 
was  variable,  but  the  summer  and  autumn 
unusually  hot  and  dry  :  in  June  the  ther- 
mometer was  82^,  and  on  August  12th  it 
was  89-5  ;  the  years  1770,  1811,  and  1831 
only  had  as  warm  an  October  ;  with  the 
exception  of  a  cold  week  in  November, 
the  warm  weather  continued  up  till 
Christmas.  In  the  cold  season  of  1860, 
diseases  of  the  respiratory  organs  ad- 
vanced from  13-7  to  1(3-4.  Hooping-cough, 
however,  did  not  increase,  and  laryngitis 
observed  a  considerable  decrease.  Croup 
also  decreased  from  1-29  to  1-05.  During 
the  high  temperature  of  1861  bronchitis 
decreased,  hooping-cough  was  on  the  in- 
crease, laryngitis  and  Croup  continued  the 
same. 

The  London  quarterly  reports  give 
similar  evidence.  Diseases  of  the  respi- 
ratory organs  increased  from  15-  to  20-: 
bronchitis,  from  8-  to  10-  ;  pneumonia, 
from  5-  to  6-7;  laryngitis  and  Croup  were 
0-4  and  0-7  respectively  in  the  warm 
season  of  1861 ;  when  the  former  diseases 
were  declining  to  their  usual  standard, 
the  latter  made  their  most  rapid  increase 
in  London. 

Laryngitis  is  also  approximated  to 
Croup  in  the  time  of  year  in  which  it  is 
most  fatal. 

The  proportional  mortality  in  London 

'  Remarks  on  the  Weather  during  the 
Quarter  ending  Sept.  30,  1860,  hy  James 
Glaisher,  Esq.,  F.R.S.,  in  Registrar-General's 
Report. 


from  diseases  of  the  respiratory  organs  Is 
for  each  quarter —  ' 

Diseases  of  the  Respira- 
tory Organs      ...  25-  15-  10-  20- 
Bronchitis       ....  15-  5-  9-  10- 
Pneumonia     ....  9"  6-  5-  8- 
Laryngitis       ....  0-6  0-5  0-3  0-4 
Croup 0-9  1-0  0-6  0-8 

There  is  a  strong  contrast  between 
Croup  and  bronchitis  as  to  the  time  of 
year  at  which  each  is  most  fatal;  the  dif- 
ference is  less  marked  between  it  and 
pneumonia,  probably  from  a  larger  pro- 
portion of  its  victims  being  among  the 
young  ;  there  is  a  close  correspondence 
between  laryngitis  and  Croup  in  this  re- 
spect, and  the  table  shows  also  the  in- 
creased proportion  in  which  they  have 
latterly  appeared  in  London.'  Eighty- 
five  per  cent,  of  tlie  mortality  from  laryn- 
gitis is  among  children  ;  and  in  the  great 
increase  in  the  deaths  from  this  cause 
during  these  three  years,  viz.  from  200  in 
1859  to  386  in  1861,  there  are  42  of  the 
smaller  number,  and  about  50  of  the  in- 
creased number  of  these  deaths  that  oc- 
curred beyond  the  tenth  year. 

One  of  the  influences  bearing  upon  the 
mortality  of  Croup  is  that  of  associated 
epidemics.  In  the  year  1853,  when  deaths 
from  Croup  were  few,  the  mortality  from 
diseases  of  the  zymotic  class  was  20  per 
cent.,  or  nearly  at  its  lowest.  Smallpox 
was  on  the  decline  ;  measles  reduced  to 
I'l  per  cent.,  having  been  2*3  in  1851 ; 
and  scarlatina,  though  less  than  it  had 
been,  was  still  3 '7  per  cent.  From  this 
time  an  increase  is  observable  in  the  num- 
ber of  deaths  from  Croup.  In  1854  the 
mortality  from  measles  was  again  over  2 
per  cent.  ;  scarlatina  was  over  4  per  cent, 
in  this  year  and  the  next ;  and  tliougli  in 
1856  it  fell  to  3 -6,  and  measles  to  1"8,  and 
epidemic  diseases  generally  did  not  ex- 
ceed one-fifth  of  the  mortality,  yet  a  new 
epidemic  disease,  allied  to  scarlatina  and 
closely  associated  with  Croup,  was  devel- 
oping in  England  :  many  of  its  first  vic- 
tims were  registered  under  this  head  ;  and 
Croup,  which  was  1'05  per  cent,  in  1855, 
rose  to  1".34  and  1'27  per  cent,  in  the  two 
following  years.  The  year  1857  was  un- 
usually hot ;"  1858  was  an  epidemic  year  ; 


'  The  deaths  from  these  causes  in  London 
for  eacli  quarter  average  for  1850-53 :  Croup, 
92,  78,  62,  94;  Laryngitis,  68,  61,  34,  43. 
For  1859-61:  Croup,  161,  124,  115,  134; 
Laryngitis,  110,  74,  47,  68.  Before  1845  it 
was  not  usual  to  separate  infantile  laryngitis 
from  Croup.  The  average  quarterly  returns 
of  death  from  laryngitis  for  the  five  years 
1840-44  were  7,  9,  6,  10 ;  for  the  subsequent 
five  years,  47,  38,  25,  44;  the  returns  under 
the  head  of  Croup  showing  at  the  same  time 
a  diminution. 

^  "  The  temperature  was  20  above  the  ave- 
rage of  the  preceding  17  years  ;  the  wind,  in- 
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diseases  of  this  class  constituted  more 
tiian  one-fourth  of  the  geuural  mortality  ; 
diphtheria  had  not  been  separated  in  the 
registers,  and  the  returns  under  the  head 
of  Croup  and  scarlatina  were  increased, 
the  one  by  a  thousand,  the  other  by  more 
than  ten  thousand,  and  their  proportional 
numbers  to  1'4  and  6'8  respectively.  In 
the  next  year  Croup  is  1'3  and  scarlatina 
4-5  per  cent.,  diphtheria  appearing  as  i"2 
per  cent.  In  the  next  two  years,  1800 
and  1861,  the  mortality  from  epidemic 
diseases  is  reduced  to  less  than  one-flfth 
of  the  whole,  scarlatina  and  measles  are 
about  2  per  cent.,  and  diphtheria  1"25. 
Croup  is  again  1  per  cent.  In  1861  the 
number  of  deaths  from  diphtheria  is  at  its 
lowest,  that  from  Croup  a  little  higlier 
than  in  18C0.  The  increase  was  chietly  at 
the  end  of  the  year,  and  was  almost  con- 
fined to  London  and  Lancashire ;  the 
deaths  in  this  part  of  England  were  more 
by  2000  in  the  last  quarter  of  the  year 
than  in  either  of  the  two  previous  winter 
quarters  ;  in  Manchester  they  rose  from 
1682  to  2123,  and  other  large  towns  in 
this  district  show  a  similar  increase.  In 
London  the  chief  coincidence  is  that  of 
the  increase  in  the  mortality  from  scarla- 
tina from  467  in  the  third  quarter  to  1145 
in  the  last.  In  the  corresponding  quarter 
of  1860  it  was  602.  Hooping-cough  and 
fever  were  on  the  increase  in  these  dis- 
tricts, and  from  this  time  the  commence- 
ment of  an  epidemic  period  may  be  dated. 

The  year  1862  was  cold,  wet,  and  un- 
healthy ;  the  mortality  from  Croup  is 
again  1'3  per  cent.  ;  from  hooping-cough, 
2'8  ;  from  other  diseases  of  the  respiratory 
organs,  15 '6  ;  scarlatina  is  increased  to 
3'4  and  diphtheria  is  1'13;  zymotic  dis- 
eases generally  have  increased  to  21  "2  ; 
the  whole  mortality  during  the  year  being 
very  great. 

It  is  to  some  general  causes  acting  un- 
favorably upon  the  health  of  children, 
rather  than  to  the  influence  of  a  particu- 
lar epidemic,  that  these  variations  in 
numbers  are  to  be  attributed.  Croup, 
indeed,  seems  to  hold  a  place  interme- 
diate between  diseases  of  the  zymotic 
class  and  those  of  the  respiratory  organs. 

Diseases  of  the  zymotic  class  generally 
show  a  greater  mortality  among  females 
than  males.  Croup  differs  from  them  as 
a  class  in  this  respect.  Hooping-cough 
exemplifies  this  point  of  difference  in  the 
greatest  degree  ;  Measles,  though  often 
followed  by  Croup,  shows  no  periodical 
coincidence  with  it,  except  in  the  time  of 
year  at  which  it  is  most  prevalent,  cold 
appearing  to  increase  the  fatality  of  both ; 

stead  of  moving  at  the  average  rate  of  110 
miles  a  day,  passed  over  London  at  the  rate 
of  81  miles  during  the  53  weeks.  The  rain- 
fall was  21-4  inches." — Registrar-General's 
Twentieth  Annual  Report,  p.  xliii. 


Scarlatina  is  distinguished  by  bemg  least 
fatal  in  the  spring  ;  while  Smallpox  is  not 
modified  in  its  violence  by  either  season 
or  climate.  Whenever  these  diseases 
have  increased  there  has  been  an  increase, 
at  least,  in  the  fatality  of  Croup,  and  tlie 
same  is  noticeable  with  respect  to  Diph- 
theria. This  differing  from  the  preceding 
diseases  in  its  hability  to  recurrence,  and 
to  some  extent  corresponding  with  Croup, 
is  distinguished,  as  to  these  general  char- 
acteristics, by  showing  a  greater  mortal- 
ity among  females  ;  by  being  when  least 
epidemic,  like  scarlet  fever,  most  fatal  in 
the  autumn  and  winter  ;  and  when  most 
epidemic,  like  smallpox,  by  a  progression 
independent  of  season  and  climate. 

Croup  differs  from  diseases  of  the  re- 
spiratory organs  in  its  perods  of  greatest 
mortality,  and  widely  from  some  of  this 
class  as  to  prevalence  at  different  periods 
of  life  ;  the  whole  class  agrees  with  Croup 
in  showing  a  greater  mortality  of  males 
than  of  females,  and  the  effects  of  climate 
and  season  are  always  obvious  in  both. 
One  disease  of  this  class,  infantile  laryn- 
gitis, has  been  specially  commented  upon, 
to  set  forth  its  contrast  with  the  class,  and 
its  affinities  to  Croup,  and  to  show  by  the 
intimate  correspondence  of  the  two  in 
every  particular  by  which  they  can  be 
compared,  that  this  form  of  disease  should 
not  be  considered,  from  the  absence  per- 
haps of  one  anatomical  character,  as  in 
any  way  different  from  Croup,  nor  here- 
after Ije  classed  apart. 

Croup  has  also  some  relations  to  dis- 
eases of  the  constitutional  class.  In  the 
severer  forms  of  local  inflammations,  in- 
dividual susceptibility  is  concerned  ;  and 
besides  a  predisposition,  induced  either 
by  previous  illness  or  by  the  causes  exam- 
ined, some  constitutional  infirmity  may 
predispose,  and  it  is  noticeable  that  this 
source  of  disease  is  more  apt  to  come  out 
in  the  first  decade  of  life  among  males, 
and  just  after  that  period  in  females. 
Croup  affects  children  of  certain  families, 
and  certain  children  of  some  families, 
more  than  others  ;  it  is  said  that  those  of 
a  florid  complexion  are  often  more  liable. 
We  see  in  a  family  some  suffer  much 
under  infantile  disorders  that  affect  others 
but  slightly,  without  knowing  why.  Not 
only  is  the  tendency  to  spasm  hereditary, 
but  to  local  congestion,  at  particular  ages. 
Where  there  is  no  diathetic  peculiarity, 
some  aberration  from  health  is  a  usual 
predisposing  cause.  There  are  other 
causes,  such  as  sudden  changes  of  dress, 
the  impression  of  cold  air  after  heating 
exercise,  even  residence  at  the  sea-side, 
which  may  influence  the  frequency,  though 
not  the  fatality,  of  Croup.  Children  who 
have  suffered  an  attack  are  specially  liable 
to  a  recurrence  on  exposure  to  any  of 
these  causes,  and  the  recurrent  attack  is 
not  always  the  least  severe. 


SYMPTOMS. 
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Symptoms.— The  S5'mptoms  of  Croup 
follow  quickly  upon  the  cause  which  ex- 
cites them ;  the  first  indication  is  often 
mere  hoarseness  in  the  tone  of  voice  or 
cry,  the  child  is  feverish,  and  either  dull 
or  fretful ;  is  thirsty,  and  drinks  without 
difficulty  ;  the  tongue  has  a  white  fur,  and 
is  red  at  the  tip  and  edges  ;  there  is  some 
heat  and  dryness  of  the  skin,  and  a  check 
to  the  secretions  generally  ;  an  occasional 
short  dry  cough  may  be   noticed,  and  a 
little  harshness  of  breathing.     The  more 
characteristic   symptoms  generally  come 
on  at  night ;  during  the  first  sleep  the 
cough  is  noticed  to  be  sharp  and  harsh, 
with   that  peculiar  croupy  clang  which, 
when  once  heard,  is  always  easily  recog- 
nized ;  this  may  be  repeated  at  some  in- 
tervals  without  rousing  the   child  from 
sleep ;  the  heat  and  dryness  of  the  skin 
are   now  more   marked,  the  pulse  is  fre- 
quent and  strong,  and  the  breathing  loud 
and  difficult,  when  some  repeated  clang- 
ing   cough,    with    shrill -drawn    breath, 
wakes  the  child  in  a  fright  struggling  for 
breath.     He  starts  up,  is  flushed  and  hot, 
the  eyes  staring,  the  conjunctivae  red,  a 
hissing  sound  accompanies  every  inspira- 
tion, and  is  very  marked  and  loud  after 
the  short  dry  sounding  cough  ;  it  is  evi- 
dent that  insufficient  air  enters  the  chest, 
although  the  respiratory  efforts  are  great ; 
the  circulation  is  now  also  highly  excited, 
the  turgescence  of  the  face  and  neck  in- 
creases, and  the  color  deepens,  the  child 
puts  its  hand  to  its  throat  as  if  to  remove 
obstruction,  speech  becomes  impossible, 
and  soon,  as  if  in  despair,  muscular  effort 
relaxes  and  air  begins  to  enter  the  chest 
more  freely. 

The  paroxysm  may  come  on  within  a 
few  hours  of  exposure,  and  sometimes, 
tliough  rarely,  before  the  usual  symptoms 
of  ingress  have  been  noticed  ;  it  may 
begin  at  any  hour,  but  most  frequently  at 
night,  and  is  seldom  delayed  beyond 
thirty-six  hours  from  the  commencement 
of  the  illness  ;  it  may  last  but  a  few  min- 
utes, or  be  prolonged  with  varying  in- 
tensity for  more  than  an  hour  ;  its  first 
accession  is  nearly  always  followed  by  a 
remission,  more  or  less  complete,  some- 
times so  perfect  that  the  most  careful  ex- 
amination is  required  to  ascertain  the 
presence  of  the  disease,  and  to  prevent  a 
fallacious  confidence  following  too  closely 
upon  the  first  alarm.  Its  intensity  also 
varies  much  ;  but  however  slight  in  de- 
gree, it  occasions  an  acceleration  of  pulse, 
an  increased  heat  and  redness  of  the  sur- 
face, especially  of  the  face,  also  an  injec- 
tion of  the  conjunctival  vessels  not  ex- 
isting before,  and  which  will  probably 
subside  if  the  paroxysm  be  not  too  soon 
repeated. 

The  temperature  as  taken  in  the  axilla 
has  been  found  at  100°,  with  the  first  pre- 
monitory symptoms  ;  by  the  second  day. 


or  at  night,  it  will  rise  to  102°,  possibly  to 
103°,  coincident  perhaps  with  the  earlier 
paroxysms,  but  not  with  the  severer  at- 
tacks which  may  follow  :  indeed,  the  tem- 
perature is  generally  less  on  the  third  day, 
and  will  subside  by  the  fifth  unless  pul- 
monary complication  have  arisen.  A 
high  temperature  at  the  very  onset  may 
point  to  one  of  the  exanthemata  ;  its  per- 
sistence to  diphtheria. 

It  is  important  to  consider  whether  the 
patient  is  being  seen  shortly  after  such  an 
attack  ;  for  if  seen  before,  or  at  some  time 
after  a  first  slight  attack,  there  will  be 
neither  redness  of  conjunctiva  nor  coryza, 
and  even  though  sneezing  or  some  catar- 
rhal symptoms  have  preceded,  there  will 
be  no  defluxion  from  tlie  nose  ;  the  skin 
will  be  dry  and  harsh  rather  than  hot ; 
the  urine  will  be  found  to  be  in  small 
quantity  and  of  a  high  color,  with  no 
marked  sediment.  The  pulse  is  quick 
and  hard  ;  the  respiration  is  accelerated, 
but,  though  disturbed  and  somewhat  op- 
pressed or  wheezing  during  sleep,  it  is  not 
much  altered  in  frequency  ;  and,  unless 
there  be  already  some  implication  of  the 
lung,  or  the  presence  of  some  other  dis- 
ease, it  will  not  have  a  ratio  of  more  than 
one  to  three,  nor  of  less  than  one  to  four 
pulsations. 

The  most  valuable  indication  of  the 
presence  of  the  disease,  even  in  this  early 
period,  is  drawn  from  the  respiratory 
sounds  and  movements.  The  voice  may 
attract  attention,  the  cough  will  soon  give 
the  trumpet-note  of  alarm,  but,  without 
the  impeded  respiration  and  its  physical 
signs,  their  indication  is  not  conclusive  ; 
they  ma}""  even  be  absent  during  some 
temporary  lull  in  the  symptoms,  and  then 
is  the  favorable  moment  for  a  careful  aus- 
cultation. The  inspiratory  sound  is  pro- 
longed, and,  instead  of  the  ordinary  blow- 
ing murmur,  there  is  a  sibilant  tubular 
sound,  high  in  pitch  and  of  a  metallic 
quality,  constituting  a  prolonged  harsh 
stridor  ;  the  expiratory  sound  is  also  pro- 
longed, but  is  low  in  pitch  and  harsh,  the 
respiratory  murmur  is  weak,  especially  in 
the  anterior  and  upper  part  of  the  chest, 
and  is  masked  by  the  traclieal  siffle  ;  this 
is  very  marked  over  tlie  larger  bronchi, 
but  is  not  always  enough  to  conceal  the 
presence  of  a  certain  amount  of  mucous 
and  sibilant  rhonchus  in  some  of  the 
smaller  bronchi  posteriorly  ;  there  is  no 
dulness  on  percussion,  not  even  over  spots 
where  the  murmur  is  altogether  absent. 
The  respiratory  movement  may  also  be 
noticed  to  be  deficient  in  this  stage,  and 
when  exaggerated  during  dyspncea,  to  be 
inefficient ;  the  supra-clavicular  spaces  are 
depressed  during  inspiration  and  though 
the  diaphragm  may  descend  well,  the  in- 
tercostal spaces  will  not  bulge,  nor  will 
the  walls  of  the  chest  be  fully  expanded. 
The  cough  is  sure  not  to  be  long  quiet, 
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and  its  short,  dry,  abrupt  character  at- 
tracts notice  ;  it  is  not,  strictly  spealcing, 
a  hoarse  cough,  there  is  no  deficiency  in 
body  of  sound,  and  it  is  high  in  pitcli ;  a 
shrill  inspiration  accompanies  each  eftbrt ; 
during  tlie  paroxysm  tlie  cougli  will  be  fre- 
quent, and  it  is  then  the  sign  most  worthy 
of  attention.  Our  further  investigation 
of  the  state  of  the  respiratory  organs 
must  at  this  time  be  limited  to  inspection 
of  the  front  of  the  chest,  and  percussion 
at  the  back ;  when  the  attack  is  over, 
during  sleep,  or  after  vomiting,  ausculta- 
tion can  be  satisfactorily  accomplished. 

The  condition  of  the  whole  extent  of 
the  body  should  now  be  examined,  to  re- 
mark the  absence  of  spasmodic  contrac- 
tion of  the  thumbs  or  toes,  the  presence 
or  absence  of  a  rash  on  the  skin,  of  cedema 
of  the  extremities  or  of  the  face  and  neck, 
and  the  degree  of  warmth  and  tone  of 
color  of  these  parts  as  compared  with  the 
body  generally  ;  the  last  point  is  to  be 
specially  noted,  so  that  any  variation  in 
the  depth  or  tone  of  color  in  these  parts 
and  in  the  face  and  lips  may  be  readily 
appreciated.  The  sides  of  the  neck  are 
to  be  examined  for  enlarged  glands  ;  those 
at  the  outer  border  of  the  sterno-mastoid 
are  always  palpable,  but  it  is  important  to 
note  that  the  glands  at  the  angle  of  the 
jaw  are  not  enlarged.  An  early  oppor- 
tunity must  be  taken  for  a  full  and  clear 
inspection  of  the  inside  of  the  mouth  and 
throat.  There  may  be  some  redness  of 
the  soft  palate,  sometimes  oedema  of  the 
uvula  ;  the  pharynx  will  be  either  of  a 
pallid  red  or  of  a  brighter  pink  hue  ;  there 
will  be  a  remarkable  absence  of  free  secre- 
tion, and  no  speck  of  adherent  exudation 
visible  in  any  part  of  the  pharynx  or  ton- 
sils :  some  enlargement  of  the  tonsils  has 
been  noticed,  and  if  it  be  sufficient  to 
press  forward  the  anterior  arch  of  the 
palate  a  slight  irregularity  of  outline  will 
he  occasioned,  but  the  membrane  is  con- 
tinuous, of  uniform  color,  and  smooth. 
Before  this  inspection  is  ended,  the  tongue 
should  be  sufficiently  depressed  to  bring 
the  epiglottis  into  view  ;  the  vivid  red- 
ness and  turgescence  of  its  apex  contrasts 
strongly  with  the  surrounding  textures, 
and  indicates  the  condition  of  the  sub- 
jacent oritice. 

The  disease  attains  its  height  by  the 
end  of  the  third  day  at  the  latest,  but  the 
intensity  of  the  attack  may  hasten  the 
stages  of  its  advance,  and  death  may  oc- 
cur within  forty-eight  hours  of  its  com- 
mencement. The  characteristics  of  this 
second  period  are  high  vascular  excite- 
ment, and  an  ever-increasing  difficulty  of 
respiration  ;  the  cough  is  now  almost  in- 
cessant, or  frequently  recurring  in  shocks 
of  convulsive  violence ;  there  is  no  free 
secretion  ;  a  little  viscid  phlegm,  clear  or 
muco-purulent,  may  sometimes  be  ex- 
pelled, or  an  opaque  mucus  be  seen  in 


the  lower  part  of  the  pharynx.    Pain  Is 
complained  of  in  the  front  of  the  larynx, 
or  nearer   the   top  of  the  sternum  ;  the 
voice   may   become    whispering   or  sup- 
pressed from  the  eftbrt   to  speak  being 
evidently  painful ;  the  stridulous  inspira- 
tions are  louder  and  more  continuous,  the 
labored   and    sonorous    breathing    being 
audible  at  a  distance  ;  and  now,  though 
the  thirst  is  great,  deglutition  is  not  al- 
ways easy,  in  some  cases,  from  imperfect 
closure  of  the  glottis,  the  liquid  provoking 
great  dyspntea  ;  in  others  the  urgency  of 
the   dyspncea   itself   not    permitting  the 
effort.'   Even  at  this  stage,  if  the  attacks 
of  dyspncea  have  neither  been  too  severe 
nor  too  frequent,   and  air    sufficient  to 
maintain    life  be    yet    admitted    to  the 
lungs,  the  pulse  will  steadily  maintain  its 
force  and  frequency;  there  will  be  great 
heat  of  surface  and  profuse  perspiration, 
especially  on  the  face  and  forehead,  which 
parts  vs^ill  be  of  a  bright  red  color;  the 
veins  of  the  neck  and  temples  may  be- 
come distended  and  dark,  and  the  face 
and  lips  at  times  purple,   but   if  they 
quickly  assume  a  brighter  tint  it  may  not 
be  too  late  for  the  disease  to  take  a  favor- 
able turn.     The  first  evidence  of  this  is  a 
change  in  the  character  of  the  cough ;  it 
becomes  lower  in  tone  and  less  dry,  not 
less  in  force  nor  much  less  in  frequency, 
but  becoming  moist,  and  gradually  effect- 
ing  the   expulsion   of  some   thick  semi- 
opaque  mucus  in  which  not  unfrequently 
small  whitish  opaque  flakes  are  discerni- 
ble.    At  the  same  time  the  sibilant  in- 
spiration  is  neither  so  loud  nor  so  per- 
sistent; it  is  still  heard  before  each  cough, 
and  it  will  be  audible  during  sleep  or  on 
first  waking ;  the  voice  at  times  regains 
its    natural    quality,    at   others    is    only 
hoarse  or  dissonant  in  its  higher  tones ; 
the  accessions  of  dyspnoea  are  rare  and 
less  marked,  the  febrile  excitement  sub- 
sides,  a    more    equable    perspiration   is 
maintained,  the  urine  becomes  abundant 
and  frequently  affords  large  deposits  of 
urate  of  ammonia  and  sometimes  of  oxa- 
late of  lime  ;  the  soft  palate,  tonsils,  and 
pharynx  become  paler  and  less  tumid  ;  a 
loose   muco-purulent    secretion    is    often 
seen  in  the  gullet ;  the  tongue  is  less  red, 
less  furred,  and  more  moist :  thirst  dimin- 
ishes, and  appetite  returns ;    the  harsh 
tracheal  siffle  will  have  been  replaced  by 
some  mucous  i-ales,  the  normal  respiratory 
murmur  will  be  everywhere  restored  dur- 
ing this  favorable  progress,  and,  if  unin- 
terrupted, three  days  may  sufl5ce  to  es- 
tablish convalescence.     A  persistence  of 
irritability  in  the  air-passages  may  greatly 
delay  this,  and  a  further  extension  of  dis- 
ease to  the  lung  endanger  it  altogether. 
Auscultation  here  again  becomes  the  only 
basis  of  confidence,  as   upon   the  subsi- 
dence of  the  more  urgent  signs,  others, 
less  obvious  but  not  less  important,  may 
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be  discovered ;  it  may  be  found  tliat  tliere 
are  parts  of  tbc  luug  to  which  air  is  not 
admitted ;  tliat  there  is  an  aecuniulation 
of  mucus  in  the  bronclii,  or  an  amount  of 
bronchitis,  with  the  development  of  sub- 
crepitant  rlionchus,  that  will  seriously  im- 
pede recovery.  An  extensive  capillary 
bronchitis,  or  the  existence  of  pneumonia, 
will  not  only  be  indicated  by  their  special 
characters,  and  by  the  acceleration  of  the 
pulse-respiration  ratio,  but  also  by  the 
general  symptoms ;  the  signs  of  laryngeal 
obstruction  have  diminished,  but  the  res- 
piration is  as  much  embarrassed  ;  there 
is  less  eflibrt,  but  tliere  is  no  relief;  and 
the  disease  advances  to  its  close  as  surely 
and  even  more  hopelessly  than  if  its  ad- 
vance had  been  unbroken. 

The  third  stage  is  that  of  apncea  and 
rapidly  advancing  exhaustion :  it  may 
come  on  in  the  manner  just  described, 
but  more  frequently  is  the  direct  sequence 
of  the  more  urgent  symptoms  of  the  sec- 
ond stage,  which,  when  about  to  lead  to 
this  result,  present  some  additional  note- 
worthy particulars.  The  tracheal  siffle 
is  accompanied  by  "  tremblotement,"  a 
laryngo-tracheal  mucous  rale  with  a  trem- 
ulous character  heard  in  both  expiration 
and  inspiration,  or  a  click  either  constant 
or  occasional,  may  also  be  heard  through 
the  stethoscope  ;'  and  whatever  the  char- 
acter of  the  rale  or  siffle,  it  now  becomes 
audible  over  the  trachea  in  expiration. 
The  voice  is  whispering  or  completely 
suppressed,  the  cough  stifled,  powerless, 
or  altogether  absent ;  it  may,  however, 
recur  in  some  paroxysm  of  dyspncea  and 
afford  temporary  relief  by  the  chance  ex- 
pulsion of  some  membranous  shreds.  The 
hand  may  at  times  be  directed  to  the 
mouth  or  throat  as  if  to  remove  some  ob- 
struction, but  the  paroxj'sms  become 
more  urgent  and  without  remission, 
there  is  restless  tossing  of  the  body  and 
limbs  on  the  bed,  consciousness  is  im- 
paired, and  voluntary  power  much  dimin- 
ished ;  the  respiratory  efforts  may  con- 
tinue for  a  time  to  be  violent,  loud  stridor 
marks  both  the  expiration  and  inspira- 
tion ;  with  the  latter  act  the  larynx  is 
seen  to  be  forcibly  drawn  towards  the 
^  sternum,  the  supraclavicular  and  inter- 
costal spaces  sink,  and  though  the  abdo- 
men descends,  the  epigastrium  recedes  ; 
the  head  is  thrown  back,  the  lower  jaw 
fixed,  the  mouth  partly  open,  the  ate  nasi 
dilated  and  depressed ;  the  veins  of  tlie 
neck  and  temples  are  distended  and  dark, 
the  eyes  starting,  and  the  face  livid ;  the 
pulse  becomes  either  too  rapid  or  too 
weak  to  be  counted,  the  temperature  falls 
and  the  perspiration  becomes  cold  and 
clammy,  the  neck  and  even  the  extremi- 


['  A  mucous  rale  sufficiently  tremulous  to 
be  audible  without  the  stethoscope,  is  usually 
a  very  favorable  sign. — H.] 


ties  may  be  swollen  as  well  as  the  face, 
and  assume  a  leaden  color,  or  the  whole 
surface  becomes  of  a  marble-like  pallor, 
the  features  are  set,  the  eyes  lose  their 
expression,  oscillate  in  the  orbits,  become 
distorted  and  fixed.  .Sometimes  the  whole 
body  is  bent  backwards,  and  death  has 
been  known  to  occur  at  tiie  moment  of  an 
inspiratory  eftbrt.  Suffocation  is  e\ery 
moment  imminent,  but  frequently  an  ap- 
parent calm  in  the  more  \iolent  symp- 
toms precedes  death,  a  gradually  decreas- 
ing quantity  of  air  is  entering  tlie  lungs, 
the  whole  chest  is  llatteneil  and  much 
diminished  in  fulness  and  capacity  ;  the 
countenance,  though  not  livid,  no  longer 
retains  its  florid  hue — it  becomes  shrunk- 
en, dusky,  or  pallid  ;  complete  stupor  sets 
in,  the  limbs  become  flaccid,  the  surface 
cold  ;  the  pulse  is  small,  weak,  and  fre- 
quent ;  the  eyes  are  dull  and  sunken ;  the 
respiration  becomes  gasping  and  irreg- 
ular, the  pulse  intermitting,  and  both 
soon  cease.  The  whole  duration  of  the 
disease,  advancing  uninterruptedly  to  its 
fatal  termination,  rarely  exceeds  five 
days. 

The  division  into  the  three  stages  of  in- 
gress, full  development,  and  termination 
by  apnoea,  is  an  arbitrary  one  ;  tlie  limits 
of  each  cannot  be  defined,  nor  is  there  any 
natural  line  of  separation ;  whenever 
apnoea  is  commencing,  the  third  stage  has 
arrived,  and  this  may  be  suddenly  fatal, 
even  though  the  first  stage  seems  unae- 
complishecT;  so  also  in  the  second  stage 
the  signs  of  increasing  obstruction  in  the 
trachea  may  be  undeveloped,  and  yet  the 
third  stage  have  set  in  and  be  gradually 
advancing. 

[No  allusion  is  made  in  the  above  ac- 
count to  a  class  of  cases  familiar  to  Amer- 
ican practitioners,  designated  by  Condie 
and  others  as  Spasinodic  Croup,  or  sudden 
Kight-Croup.  This  is  quite  a  different 
alTection  from  laryngismus  stridulus,  with 
which  it  has  been  confounded  by  some 
writers.  It  often  occurs  without  any  pre- 
monition, in  children,  in  the  middle  of  the 
night ;  the  child  being  awakened  from 
sleep  by  difficulty  of  breathing,  attended 
by  a  short,  barking  cough.  This,  although 
alarming,  is,  under  proper  treatment, 
never,  or  almost  never,  fatal.  All  the 
symptoms,  and  the  manner  of  their  relief 
(by  relaxation  and  secretion),  point  to  a 
combination,  in  the  pathology  of  this 
aflfection,  of  pre-inflammatory  congestion 
of  the  laryngeal  and  tracheal  mucous 
membrane  wdth  spasmodic  narrowing  of 
the  glottis. 

Intermediate  between  this  and  mem- 
branous or  "true"  Croup,  is  Cutarrhal 
Croup,  or  Croupal  Catarrh  (alluded  to  on 
a  subsequent  page  under  Diagnosis).  In 
the  latter,  the  symptoms  are  those  of  an 
ordinary  acute  bronchial  attack,  except 
that  the  cough  has  a  barking  sound,  much 
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most  marked  at  night ;  and  often,  in  tlie 
night,  croupal  difficulty  of  breathing  comes 
on.  Under  suitable  relaxing  treatment, 
these  croupal  sj'mptoms  will  seldom  recur 
for  more  than  three  nights  ;  but,  if  ne- 
glected, or  undue  exposure  occurs,  the 
disorder  may  pass  into  the  form  of  true 
membranous  Croup,  with  all  its  dangers. 
The  common  proclivity,  in  children  at 
least,  to  anginose  symptoms  at  night,  is 
hard  to  explain.  It  is,  nevertheless,  a 
fact,  that  the  commencement  of  a  hoarse 
barking  cough,  with  difficulty  of  breathing 
in  the  daytime,  and,  equally,  its  continu- 
ance through  the  day  after  beginning  in 
the  night,  are  much  more  serious  in  prog- 
nostication than  when  such  symptoms  are 
entirely  nocturnal.  A  day-time  barking 
cough,  u-ith  fever,  should  always  receive 
prompt  and  careful  attention. — H.] 

Diagnosis. — Numerous  causes  affect- 
ing the  glottis  and  larynx,  modifying  their 
special  functions,  and  interfering  with  the 
entrance  of  air  into  the  lungs,  give  rise  to 
croupal  symptoms  that  are  to  be  distin- 
guished from  Croup.  Spasm  of  the  glottis 
is  readily  excited  in  infancy  ;  irritation  of 
the  gums,  or  of  the  stomach,  or  an  undue 
excitability  of  the  nervous  system,  will 
suffice  for  its  production  witliout  either 
local  congestion  or  general  febrile  action. 
It  is  often  first  noticed  as  the  child  starts 
out  of  sleep  with  a  stridulous  or  crowing 
inspiration  checked  or  interrupted  by  the 
spasm;  the  head  is  thrown  back  and  fixed, 
the  chest  motionless  and  the  face  livid;  in 
some  convulsive  action  a  little  more  air 
may  enter  the  chest,  when  in  a  few  sec- 
onds the  spasm  yields  sufficiently  for  ex- 
piration to  be  effected,  perhaps  to  be  suc- 
ceeded by  another  crowing  inspiration  or 
by  a  more  free  entrance  of  air,  and  the  at- 
tack terminates  in  a  fit  of  crying ;  the 
breathing  then  regains  its  natural  charac- 
ters, no  signs  of  stridulous  inspiration 
remaining.  An  attack  of  this  severity  is 
seldom  the  first  to  which  the  patient  has 
been  subject,  but  it  is  likely  to  be  repeated 
on  the  slightest  cause  of  excitement  or 
alarm  ;  the  crowing  inspiration  will  not 
always  be  heard  ;  there  may  be  only  mo- 
mentary holding  of  the  breath  or  acts  of 
involuntary  deglutition ;  it  sometimes  is 
induced  by  the  act  of  swallowing  or  of 
suckling  ;  or  it  interrupts  a  fit  of  crying, 
the  loud  and  long  expiratory  sounds  of 
that  act  being  replaced  by  a  short  faint 
sound,  and  inspiration  becomes  long  and 
noisy,  instead  of  being  short  and  free ;  an 
expression  of  alarm  is  fixed  on  the  face, 
which  becomes  red  and  tvirgid,  and  the 
spasm  may  either  pass  rapidly  into  natural 
crying,  or  there  may  be  more  serious  cause 
for  alarm.  The  breath  may  be  held  for  a 
half  a  minute,  the  spine  arched  backwards 
and  rigid,  the  thumbs  bent  inwards  on  to 
the  palm  of  the  hand,  the  great-toes  sepa- 


rated from  the  others,  and  both  fingers 
and  toes  strongly  fiexed.  Where  the  con- 
vulsive proclivity  i^  marked,  and  some 
persistent  irritation  not  in  the  windpipe 
keeps  up  cough  which  might  mislead,  this 
bending  in  of  the  thumbs  is  a  valuable  aid 
in  the  diagnosis.  In  the  slighter  cases 
the  attack  being  accompanied  by  crying 
rather  than  cough,  and  the  tone  of  the 
cry  being  natural,  would  almost  suffice  to 
distinguish  these  cases  of  child-crowing, 
or  laryngismus  stridulus,  from  Croup.  Dr. 
Clarke,' who  describes  this  condition  accu- 
rately, remarks  that  "it  has  sometimes 
been  called  chronic  Croup,  but  it  is  very 
different  from  Croup,  and  is  altogether  of 
a  convulsive  character." 
■  Some  cases  of  this  kind  have  been  de- 
scribed by  Franks  and  Kopp,  in  Germany, 
as  thymic  asthma.  The  enlarged  thymus 
is  only  one  of  the  signs  of  a  persistence  of 
the  infantile  condition,  among  others  a 
quickness  of  the  pulse  and  respiration, 
and  even  the  infantile  ratio  between  these 
acts  of  3  to  1  may  be  noticed  :  nor  are 
these  attacks  limited  to  the  earlier  months 
of  infancy,  but  may  be  continued  into  the 
fifth  year ;  their  abrupt  commencement 
and  termination,  the  ireedom  of  respira- 
tion in  their  inter\'als,  and  a  concomitant 
derangement  of  the  child's  health  not  of  a 
febrile  character,  in  which  slighter  symp- 
toms of  the  same  kind  occur,  the  tempera- 
ture often  being  considerably  below  the 
healthy  standard,  separate  all  cases  of  this 
kind  from  Croup. 

Foreign  bodies  entering  the  glottis^  pro- 
duce croupal  symptoms  which  are  distin- 
guished from  Croup  by  the  absolutely 
sudden  manner  in  which  a  child,  probably 
in  perfect  health  at  the  time,  is  seized ; 
it  may  be  during  a  meal,  or  with  a  known 
object  in  the  mouth  which  has  disap- 
peared while  about  to  speak  or  at  play, 
and  not  during  sleep  or  at  night.  There 
is  one  kind  of  foreign  body,  however, 
which  may  find  its  way  into  the  glottis 
during  sleep,  and  that  is  an  ascaris  lum- 
hricoides  from  the  stomach  ;  several  in- 
stances of  this  are  on  record.  It  might 
seem  possible  that  matters  vomited  during 
sleep  should  be  drawn  into  the  windpipe  ; 
this  has  happened  to  adults,  but  rarely  if 
ever  to  children.  The  dyspnoea  from  any 
of  these  causes,  if  not  suddenly  fatal,  is  as 
violent  at  the  first  moment  as  at  any  sub- 
sequent time.  There  may  be  remissions 
from  the  foreign  body  descending  into  the 
bronchus  ;   in  this  case  the  sound  of  the 

'  Commentaries  on  some  of  the  most  impor- 
tant Diseases  of  Children,  by  John  Clarke, 
M.D.     Part  I.  p.  88.     London.     Svo.     1815. 

'  A  case  is  recorded  in  the  1st  volume  of 
the  Med.  Times  and  Gaz.  for  1853,  p.  126,  of 
a  fruit  seed,  three-fifths  of  an  inch  long  and 
one-fifth  in  circumference,  passing  the  glottis 
of  a  child  two  years  and  one  month  old. 
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voice  or  of  the  cough  would  be  clear,  and 
there  would  be  no  tracheal  siffle,  while 
the  signs  of  obstructed  respiration,  more 
frequently  found  on  the  right,  must  always 
point  out  the  site  of  the  foreign  body  : 
when  it  is  in  the  larynx  or  trachea  it  gives 
rise  to  constant  dyspnoea,  with  loud  expi- 
ratory bruit  as  well  as  the  stridulous  in- 
spiratory sound.  The  ingress  of  acute 
Croup  has  been  attributed  to  a  possible 
accident  of  this  kind,  the  alarm  occasioned 
by  the  sudden  onset  of  dyspncea  having 
made  the  mother  or  nurse  oblivious  of  the 
premonitory  cough  ;  taking  the  stetho- 
scopic  signs  and  general  course  of  the 
symptoms  together,  the  diagnosis  need 
not  long  remain  doubtful.  When  boiling 
water  or  chemically  irritating  fluids  have 
been  swallowed,  there  is  no  room  for 
doubt,  and  the  state  of  the  mouth,  phar- 
ynx, and  nares,  confirms  the  history;  the 
whole  course  of  the  resulting  lesion  differs 
only  from  Croup  in  its  sudden  commence- 
ment and  in  its  cause. 

Injury  to  the  larynx  from  without  is  a 
possibility  that  suggests  a  careful  exam- 
ination of  the  integuments  of  the  neck  for 
any  appearance  oi  injury,  or  of  subcuta- 
neous emphysema :  the  outline  of  the 
larynx  should  be  traced ;  its  mobility 
noted,  as  also  whether  there  is  marked 
tenseness,  swelling,  or  tenderness,  in  its 
immediate  neighborhood  ;  these  last  char- 
acters, with  a  limited  extent  of  redness 
of  the  skin  and  loss  of  elasticity  at  the 
spot,  might  indicate  deep-seated  abscess. 

There  are  other  chronic  affections  which 
in  their  exacerbations  may  simulate  Croup. 
Polypus,  or  growth  from  the  mucous 
memhraue  in  the  interior  of  the  larynx, 
may  occasion  croupal  dyspncea,  which  be- 
sides its  chronic  history  is  accompanied 
with  stridor,  both  in  inspiration  and  in 
expiration.  Tumor  causing  mechanical 
obstruction  of  the  trachea  is  rare  in  chil- 
dren. Spasm  of  the  glottis  may  be  occa- 
sioned by  tumors,  enlarged  glands,  or 
abscess,  implicating  the  recurrent  nerve  ; 
post-pharyngeal  abscess  may  not  only 
cause  obstruction,  but  serious  injury  to 
the  windpipe  ;  it  is  generally  a  sequel  to 
other  diseases,  and"  is  therefore  more 
Ukely  to  be  met  with  in  secondary  Croup, 
of  which  it  may  not  only  be  a  complica- 
tion but  a  cause  ;  a  digital  examination  of 
the  posterior  wall  and  sides  of  the  pharynx 
would  give  the  necessary  information  of 
its  progress  where  inspection  is  unsatis- 
factory. 

Even  in  acute  disorders,  and  especially 
in  the  more  urgent  and  sudden  cases  of 
dyspnoea,  the  pharyngeal  surface  of  the 
glottis  should  be  examined  by  touch, 
whereby  an  unsuspected  cause  of  obstruc- 
tion may  be  at  once  detected  and  removed. 
The  interior  of  the  mouth  and  throat 
should  be  inspected  in  all  cases  ;  without 
this  the  nature  of  the  diseased  action  can- 


not be  evident,  and  by  it  alone  it  can 
often  be  determined  that  some  disease 
other  than  Croup  is  the  cause  of  the  symp- 
toms. The  physical  examination  of  the 
chest  must  never  be  neglected ;  whure 
Croup  is  present  it  is  the  chief  means  of 
tracing  its  progress,  and,  as  pointed  (jut 
by  Dr.  Williams,  the  first  sign  of  tlie  dis- 
ease, even  at  the  onset,  may  be  detected 
by  the  stethoscope,  and  by  the  same  aid 
some  of  the  diseases  liable  to  lie  mistaken 
for  Croup  are  most  easily  recognized. 

Catarrh  in  young  children,  with  a  pro- 
clivity to  spasm,  may  occasion  a  hard 
ringing  cough,  attended  by  sibilant  in- 
spiration in  the  early  part  of  two  or  three 
successive  nights  ;  the  respiratory  surfaces 
are  now  the  source  of  the  irritation  excit- 
ing this  spasmodic  cough.  In  stronger 
or  older  children  the  same  local  affection 
sometimes  induces  a  passing  hoarseness  or 
aphonia,  and  a  short  harsh  cough  which 
is  husky  rather  than  dry,  and  is  neither 
frequent  nor  spasmodic,  unless  it  be 
slightly  so  during  the  first  sleep,  and  then 
even  sibilant  inspiration  may  be  audible  ; 
but  this  again  disappears,  the  breathing 
is  free,  there  is  no  acceleration  of  the 
pulse,  and  any  heat  of  skin  soon  yields  to 
pei'upiration  :  the  illness  has  commenced 
with  well-marked  catarrhal  symptoms ; 
the  cough  is  at  times  heard  with  a  moist 
sound,  or  is  attended  with  secretion,  and 
auscultation  furnishes  the  signs  of  incipi- 
ent bronchial  catarrh  ;  these  are  well  de- 
veloped on  the  second  day,  and  become 
more  extended  ;  they  are  uninterrupted 
by  the  siflle  of  laryngeal  obstruction, 
which  no  longer  even  obscures  the  normal 
breath-sounds. 

Hooping-cough  often  has  the  frequency, 
more  rarely  something  of  the  tone,  of  the 
cough  of  Croup  on  its  first  commencement, 
but  as  it  progresses  the  cough  is  attended 
by  a  shrill  inspiration  which  differs  in 
character  from  that  accompanying  the 
cough  of  Croup  only  by  the  sonorous  qual- 
ity constituting  the  hoop  ;  the  cough  is 
also  worse  during  the  first  half  of  the 
night,  and  occasions  suftbcative  fits  of 
dyspnoea  ;  these  are  produced  differently 
from  those  of  Croup,  and  are  more  directly 
the  effects  of  the  cough,  which  consists  of 
short  expiratory  efforts  rapidly  succeeding 
each  other,  no  inspiratory  action  inter- 
vening. Thus  a  turgescence  and  lividity 
of  countenance  is  caused,  which  rapidly 
disappears  after  free  inspiration  is  accom- 
plished ;  it  is  at  once  obvious  that  sufficient 
air  is  received  into  the  chest  during  the 
inspiration,  as  the  sonorous  quality  would 
seem  to  indicate,  while  the  perfect  relief 
to  the  child,  the  gentle  play  of  the  chest 
walls,  and  their  rounded  form  offer  a  suf- 
ficient contrast  to  the  dyspnoea  of  Croup. 
M(^reover,  at  the  period  of  the  illness  when 
the  hoop  is  developed,  the  cough  has  al- 
ready existed  some  days  with  precedent 
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catarrhal  symptoms  ;  the  more  persistent  I 
dyspuijea  of  se\'ere  hooping-cough  conies 
on  still  later,  but  whether  in  its  earlier  | 
symptoms  or  later  ettects,  it  is  in  the^ 
more  distant  air-tubes  that  the  signs  of 
disease  are  detected,  and  not  at  their 
commencement.  The  hoop  is,  moreover, 
only  an  occasional  phenomenon,  while  in 
Croup  the  stridor  continually  increases 
and  becomes  unintermitting.  | 

In  measles  a  ringing  cough,  and  dys- 
pnosa  resembling  that  of  Croup  suffi- 
ciently to  mislead,  sometimes  accompany 
the  catarrhal  symptoms  of  in\'asion  ;  the 
cough  may  have  exactly  the  tone  of 
Croup,  but  the  striduloiis  inspiration  is 
less  marked,  and  both  will  sooner  become 
catarrhal.  Tlie  febrile  condition  is  simi- 
lar, so  that  unless  the  presence  of  measles 
is  expected,  or  its  signs  just  apparent, 
there  may  be  no  guide  as  to  the  nature  of 
the  affection  but  the  character  of  the 
throat- redness  ;  this  is  in  patches  of  dusky 
red  instead  of  being  uniformly  bright. 
The  croupy  condition  induced  by  the  in- 
gress of  measles  subsides  when  the  rash 
is  well  out ;  it  is  however  liable  to  recur- 
rence, from  various  and  olten  slight 
causes,  for  some  time  after  the  original 
disease  has  entirely  disappeared. 

Diphtheria  implicating  the  air-passages 
produces  the  effects  of  Croup,  with  very 
similar  symptoms  ;  these,  though  they  do 
not  supply  tlie  main  elements  of  the  diag- 
nosis, atlbrd  many  points  of  diflference  ; 
they  are  the  sequel  of  a  more  general  or 
a  more  prolonged  diseased  action,  and 
may  not  appear  till  after  three  or  four 
days,  or  even  a  week,  of  illness  :  their 
mode  of  development  is  most  varied  ; 
sometimes  tliey  have  not  attracted  atten- 
tion until  the  dyspnoea  is  unintermitting  ; 
sometimes  at  their  very  beginning  they 
will  emljarrass  the  respiration  and  excite 
the  circulation  to  a  degree  tliat  completely 
alters  the  features  which  had  up  to  that 
time  marked  tlie  disease  ;  at  others,  in 
the  intervals  of  dyspncea,  though  the 
respiration  is  not  free,  the  child  will  take 
food,  resume  its  play,  and  either  seem 
cheerful  and  excitable,  or  indifferent  to 
its  danger.  Though  the  croupal  symp- 
toms may  show  an  exacerbation  during 
the  first  half  of  the  night,  they  are  as 
frequently  first  noticed  at  other  times  ; 
they  are  neither  so  paroxysmal  in  their 
commencement,  nor  so  dependent  on  the 
urgency  of  the  cough.  An  excess  of  suffo- 
cative difficulty  may  not  occur  so  early  as 
in  Croup,  but  when  it  has  occurred  there 
will  not  be  so  complete  a  remission  as 
after  the  first  paroxysm  of  Croup  ;  the 
impeded  respiration,  with  signs  of  laryn- 
geal and  tracheal  obstruction  in  both  ex- 
piration and  inspiration,  may  be  detected 
before  any  severe  distress  has  been 
thereby  occasioned.  Early  notice  is  often 
given   by  a  hoarse   cough,  which  has   a 


muffled  rather  than  a  riugmg  .sound,  and 
bv  an  unpleasant  tone  otllie  voice,  whicli 
is  husky  rather  than  lioarsc,  or  it  is  nasal 
in  tone,  or  croaking  and  (k^cp,  but  much 
sooner  becomes  wliispering  or  perma- 
nently extinct.  ^        j. 

■Where  the  more  general  characters  of 
diphtheria  are  well  marked,  its  epidemic 
prevalence  known,  a  contagious  influence 
traced,  or  some  days  of  illness  have  pre- 
ceded the  attack,  there  will  be  little  diffi- 
culty in  rightly  estimating  tlie  nature 
and  cause  of  these  additional  symptoms, 
and  none  if  the  few  days  of  previous  ill- 
ness have  been  under  observation,  so  that 
the  special  products  of  diphtheria  and 
the  asthenic  tendeiicv  of  that  disease  have 
been  recognized.  Where  the  phenomena 
of  dyspnffia  are  those  first  presented  to 
our  notice,  it  will  not  be  possible  to  ar- 
rive at  a  diagnosis  from  them,  unaided 
by  inquiry  as'to  the  history  of  attack  ; 
whatever  the  character  of  the  dyspnoea, 
and  however  recent  or  even  sudden  the 
attack,  if  severe  illness  have  recently 
been  recovered  from,  or  if  there  is  the 
history  of  only  a  short  illness  that  seemed 
to  be  passing  off,  it  may  not  be  diphtheria, 
but  it  is  probably  idiopathic  Croup  ;  while 
if  there  have  been  two  or  more  days  of 
illness  immediately  preceding  the  first 
croupy  symptoms,  if  on  one  day  there 
have  been  dulness  or  debility  and  refusal 
of  food,  if  one  night's  extreme  restless- 
ness unattended  by  cough,  with  excita- 
bility or  irritability,  headache,  vomiting, 
an  unusually  free  action  of  the  bowels,  or 
even  a  very  free  secretion  of  urine,  coryza, 
and  congested  or  glistening  conjunctiva, 
defluxion  of  glairy  tluid  from  the  nostrils, 
or  stoppage  of  one  or  both  of  them, 
creamy  moist  tongue  and  difficult  or  pain- 
ful deglutition,  the  presence  of  diphtheria 
may  be  inferred  ;  there  will  then  be 
greater  enlargement  of  the  lymphatic 
glands  of  the  neck,  and  especially  of  those 
at  the  angle  of  the  jaw  ;  these  may  be  so 
full  as  to  render  a  free  inspection  of  the 
mouth  difficult,  yet  the  enlarged  tonsils, 
and  the  unequal  congestion  of  the  soft 
palate,  will  give  further  confirmation, 
even  if  no  patch  of  diphtheritic  deposit 
come  into  view. 

The  fullest  and  clearest  inspection  pos- 
sible of  the  mouth  should  be  obtained  ; 
one  spot  of  diphtheritic  deposit  brought 
into  view  clears  up  all  doubt  in  this  most 
important  matter  ;  it  may  be  below  or 
behind  the  enlarged  tonsil,  or  almost  hid- 
den in  the  angle  of  the  soft  palate  and 
uvula,  or  completely  concealed  by  the 
uvula  or  velum  ;  it  may  only  just  be  com- 
mencing in  the  follicles  of  the  tonsils,  or 
may  have  already  cleared  from  their  sur- 
faces, leaving  only  the  mark  of  its  attach- 
ment, or  a  faint  indication  within  the 
substance  of  tlie  mucous  membrane. 
AVhen  extensive  deposit  in  the  fauces  in- 
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vades  the  larynx  by  continuity,  a  glance 
is  sufficient  to  contirra  wliat  the  general 
aspect  of  the  patient  would  suggest,  and 
from  the  greater  enlargement  of  the  lym- 
phatic glands  a  ver'y  limited  inspection  is 
often  all  that  can  be  obtained ;  there 
would  in  such  cases  probably  be  consider- 
able fetor  of  the  breath,  and  secretions 
escaping  from  the  mouth  without  effort 
to  expel  or  restrain  them.  But  the  im- 
plication of  the  larynx  is  as  frequently 
effected  by  new  centres  of  deposit  as  by 
continuity  of  advance,  and  there  are  not 
wanting  cases  of  diphtheria  to  show  that 
the  diseased  action  may  commence  in  the 
air-passages  ;  in  these  cases  the  careful 
record  of  the  mode  of  ingress — the  attack 
being  recent,  this  is  more  easily  obtained 
with  accuracy— and  the  consideration  of 
the  concurrent  symptoms  must  be  mainly 
depended  upon,  bearing  in  mind  that  it  is 
in  these  cases  where  the  excitement  of  the 
circulation  and  general  heat  of  surface 
are  most  likely  to  mislead  ;  the  pulse, 
however  bounding,  quick,  or  full,  is  not 
strong  or  hard,  and  the  breathing,  though 
disturbed,  is  not  accelerated  proportion- 
ately with  the  pulse  ;  indeed,  during  the 
development  of  diphtheria  the  respiration 
generally  has  a  ratio  of  less  than  one  to 
four  pulsations  ;  any  precedent  vomiting, 
diarrhcea,  or  diuresis,  with  loss  of  sleep, 
loss  of  appetite,  or  difficulty  of  swallow- 
ing, powerfully  aid  the  diagnosis  ;  while 
an  inspection  of  the  fauces  is  of  the 
greatest  importance,  as  some  of  the  ap- 
pearances are  the  same  whether  the  first 
product  of  the  disease  be  deposited  there 
or  not. 

In  diphtheria  some  part  of  the  pharynx 
is  sure  to  become  the  seat  of  the  disease, 
and  to  show  unequal  redness  and  turges- 
cence  at  some  points  before  the  deposit 
occurs  ;  or  if  the  first  patch  have  sepa- 
rated from  the  tonsil,  these  signs  would 
indicate  fresh  deposit  elsewhere  ;  and 
while  it  is  rare  for  the  larynx  to  be  the 
part  first  attacked,  it  is  very  frequently 
invaded  by  extension  from  these  new  cen- 
tres of  deposit.  The  aryteno-epiglotti- 
dean  folds  are  often  the  points  from  which 
such  extension  proceeds,  and  cannot  at 
this  time  be  brought  into  view  ;  or  some 
point  near  the  posterior  nares  may  be  im- 
plicated, and  be  therefore  quite  out  of 
sight ;  in  these  cases  a  glairy  or  yellowish 
mucus  in  streaks  along  the  back  of  the 
pharynx,  or  collected  in  some  quantity  in 
the  gullet,  will  give  indications  of  the  dis- 
ease :  probably  other  isolated  patches  may 
appear  either  in  the  nares,  on  the  lips, 
or  even  the  eyelids  ;  the  lymphatic  glands 
are  always  enlarged,  and  the  deglutition 
is  or  has  been  difficult.  In  making  the 
discrimination  between  diphtheria  and 
Croup  it  is  necessary  to  detect  the  phe- 
nomena which  are  the  earliest  to  appear, 
and  those  whicli  are  most  easily  ascer- 


tained, but  not  to  neglect  others  which 
may  confirm  the  diagnosis.  The  occur- 
rence of  epistaxis,  or'of  blood  in  the  ex- 
pectoration, or  of  well-marked  pieces  of 
false  membrane  in  the  matters  cleared 
from  the  throat  with  specks  of  blood  on 
one  surface,  would  point  to  diphtheria. 
The  presence  of  albumen  in  the  urine  is 
conclusive  in  the  diagnosis,  and  may 
sometimes  be  detected  in  the  pale  urine 
passed  at  the  commencement  of  the  at- 
tack, though  frequently  not  appearing  till 
a  later  period.  Paralysis  of  some  of  the 
muscles  of  vocalization,  deglutition  or  of 
motion,  is  equally  distinctive  of  diphthe- 
ria. Finally,  a  prolonged  convalescence 
and  a  less  tendency  to  recurrence  not  only 
confirm  the  diagnosis,  but  complete  the 
distinctions  between  diphtheria  and  Croup. 

Smallpox  is  sometimes  attended  by  a 
consecutive  affection  of  the  larynx  and 
trachea  sinmlating  Croup  ;  about  the 
seventh  day  of  the  eruption  a  little  hoarse- 
ness, some  hard  cough,  dry  at  first,  but 
soon  with  expulsion  of  tenacious  mucus, 
characterize  a  secondary  Croup,  the  result 
of  the  specific  lesion  of  the  larynx  and 
trachea,  which  is  rapidly  fatal. 

Measles  gives  rise  to  secondary  Croup, 
only  distinguishable  from  idiopathic  Croup 
by  its  more  asthenic  character,  and  by  its 
having  been  preceded  by  the  specific  dis- 
ease. It  does  not  come  on  till  the  rash  is 
disappearing  and  the  cough  which  attend- 
ed the  eruption  is  subsiding ;  there  is  Ire- 
queutly  an  aphthous  condition  of  the 
mouth  at  the  same  time.  We  may  here 
infer  a  specific  action  on  the  mucous 
membrane  similar  to  that  exciting  pneu- 
monia under  the  same  conditions.  Some 
cases  of  secondary  Croup  are  subsequent 
to  the  pneumonia  of  measles  ;  these'  and 
many  of  those  occurrinii  earlier  are  really 
owing  to  diphtheria  attacking  a  patient 
debilitated  by  the  primary  disease  :  diph- 
theria may  also  complicate  me;isl(,'s. 

Scarlet  fever  may  possibly  excite  croupal 
symptoms  by  extension  of  the  specific  in- 
flammation of  the  throat  to  the  larynx  ; 
more  frequently  some  general  turgescence 
of  tonsils,  submaxillary  lymphatic  glands 
and  the  parts  about  the  throat  excite 
croupy  paroxysms.  Croup  secondary  to 
scarlet  fever  is  later  in  its  appearance. 
The  majority  of  these  cases  of  secondary 
Croup  are  complications  with  diphtheria, 
and  in  the  few  which  survive  recurrence 
is  rare. 

Erysipelas  is  sometimes  attended  by 
croupal  complication  ;  here  the  dysphagia 
is  extreme,  and  the  epiglottis  is  swollen, 
red,  and  erect. 

(Edema  of  the  glottis  may  follow  con- 
tinued fever  or  other  prolonged  illness  ; 
the  consequent  dyspnoea  comes  on  in  the 

'  Archives  Centrales  de  Medecine,  tome  vi. 
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night ;  and  may  be  rapidly  fatal ;  but  if  a 
remission  occur  tliere  is  neither  the  same 
degree  of  sibilant  respiration  nor  the 
cough  of  Croup,  there  is  but  little  d3S- 
pliagia,  and  the  epiglottis  is  neither  red 
nor  swollen. 

Inflammation  of  the  tongue  or  mouth, 
either  from  the  eflects  of  mercury  or 
other  causes,  may  extend  to  the  larynx. 
In  all  these  cases  there  is  the  existence  of 
the  previous  disease,  and  the  aflfection  is 
of  the  asthenic  t3-pe  ;  some  of  the  latter 
are  rare  in  children  of  the  age  at  which 
we  expect  Croup. 

Hysteria  may  come  on  in  a  subject 
young  enough  to  render  it  important  to 
exckide  the  possibility  of  its  being  Croup, 
so  closely  may  it  simulate  the  leading  fea- 
tures of  the  disease.  Dr.  Cheyne  relates 
a  case  so  deceptive,  that  he  was  induced 
to  order  bleeding  for  its  relief  This  close 
correspondence  is  more  liable  to  occur  in 
one  who  has  been  the  subject  of  Croup  in 
childhood ;  but  then,  though  the  attacks 
may  have  been  numerous  up  to  eight  or 
nine  years  of  age,  there  has  been  an  im- 
munity for  the  past  three  or  four  years. 
Coush  with  occasionally  a  croupy  sound 
is  first  heard,  and  the  attack  generally 
comes  on  towards  night :  the  c^ugh  is 
loud  and  peculiar,  and  the  respiration  be- 
comes soon  noisy  both  with  inspiration 
and  expiration,  the  head  is  thrown  back, 
the  hands  clutch  at  the  throat,  the  face 
becomes  red  and  swollen,  the  eyelids  are 
closed  and  puffy,  and  the  pupils  dilated. 
The  dyspnoea  may  be  of  some  continu- 
ance, but  is  not  really  so  extreme  as  it 
may  seem  ;  the  auxiliary  muscles  of  res- 
piration are  not  called  into  service  ;  there 
is  no  drawing  in  of  the  supraclavicular 
spaces,  nor  sinking  of  the  epigastrium  ; 
the  respiratory  murmur  may  be  weak, 
but  is  everywhere  audible  ;  there  is  no 
tracheal  siffle  heard  by  the  stethoscope 
placed  at  the  top  of  the  sternum  ;  the 
voice  may  be  harsh  and  produced  with 
difficulty,  but  is  not  much  altered  :  a  con- 
clusion will  be  arrived  at  by  conjoining 
these  particulars  with  an  observation  of 
the  general  attitude,  the  arching  back- 
wards of  the  body,  the  tossing  of  the 
limbs,  the  age  and  sex  of  the  patient,  the 
absence  of  definite  complaint,  the  im- 
paired volition  of  hysteria,  and  the  spas- 
modic muscular  actions,  the  most  obvious 
of  which  will  probably  be  the  grating  of 
the  teeth.  In  these  cases,  whatever  other 
disordered  functions  may  be  associated 
with  the  attack,  it  is  necessary  to  be  satis- 
fled  that  it  is  not  owing  to  local  irritation, 
and  that  there  is  no  appearance  of  dis- 
ease in  the  fauces. 

Pathology.— Croup  is  essentially  an 
inflammation  of  the  mucous  membrane  at 
the  commencement  of  the  air-passages, 


and  this,  not  of  the  superficial  or  catar 
rhal  kind,  but  such  as  afiects  P  o f'^n^'y 
its  texture,  nutrition,  and  secretion.  The 
determining  cause  of  this,  as  of  other 
more  deeply-seated  inflammations,  it  is 
•dlfflcult  ti  Ltimate.  AVhat  m  one  ^^J" 
ject  may  excite  but  a  passing  irritation, 
in  another  sets  up  adefamte  course  of  dis- 
eased action,  its  phenomena  modified  by 
the  conditions  of  the  part  ui  which  it  is 
developed.  The  vital  importance  of  the 
parts  which  are  here  the  seat  of  the  dis- 
ease, the  special  endowment  of  the  glottis 
and  larynx,  and  some  peculiarity  in  their 
structure  and  development,  determine  the 
phenomena  of  Croup. 

At  the  time  of  puberty  the  larynx  rap- 
idly  increases   to    one-lialf  more,    or   to 
double  its  previous  calibre,  according  to 
sex  ;  an  increase  in  the  capacity  of  the 
trachea  has  been  going  on  for  some  tune, 
but  during  childhood  the  air  tube  and  its 
orifice  are  remarkably  small ;  at  this  pe- 
riod the  mucous  tissue  is  capable  of  as 
much  distension  from  turgescence  of  its 
vessels,  and  even  of  more  swelling  from 
submucous  infiltration  than  accompany 
the  inflammatory  process  in  adults:  hence 
a   certain   condition   of  the  lining  mem- 
brane might  become  a  dangerous  obstruc- 
tion to  the  entrance  of  air  in  the  one  case, 
and  not  offer  an  alarming  impediment  in 
the  other.     The  existence  of  submucous 
cellular  tissue  as  far  as  to  the  vocal  cords, 
conduces  to  this  possibility.     The  upper 
part  of  the  larynx  is  also  finely  organized 
for  the  exclusion  of  any  foreign  or  irrita- 
ting particles  from  the  air- passages  ;  its 
muscles  are  spasmodically  excited  directly 
these  irritants  from  without   come   into 
contact  with  the  mucous  membrane  cov- 
ering them.     In  this  disease,  the  irritant 
cause  is  from  within ;   no  sooner  is  the 
congestion  of  the  membrane  sufficient  to 
interfere  with  the  normal  state  of  its  sur- 
face, than  a  source  of  irritation  is  pro- 
vided which  cannot  fail  to  induce  the  vio- 
lent action  of  the  muscles  beneath :   at 
first,  probably,  it  is  not  so  much  the  swell- 
ing as  the  dryness  of  the  membrane,  from 
check  to  its  natural  secretion,  which  is 
concerned  in  the  causation  of  the  spasm  ; 
the  hoarse  voice  indicates  turgescence  of 
the  mucous  membrane  as  far  as  to  the  vocal 
cords  ;  the  tone  of  the  cough  and  the  in- 
termitting laryngeal  siffle  sliow  that  swell- 
ing is  not  great,  and  that  spasm  is  an  in- 
tegral part  of  the  seizure.     The  further 
effects  of  the  inflammatory  action  are  very 
evident,  whether  its  intensity  be  confined 
to  its  first  site,  or  be  extended  further 
along  the  air-passages  ;  in  the  first  case 
inflammatory  products  are   formed  both 
beneath  and  upon  the  mucous  membrane, 
in  the  second  they  are  accumulated  on 
the  surface,  and  in  either  the  results  are 
commensurate  with  the  symptoms,  and 
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afford  a  sufficient  explanation  of  tlie  re- 
sulting apnoea. 

A  very  small  amount  of  exudation, 
added  to  the  swelling  and  spasm  of  the 
larynx,  may  not  only  be  fatal,  but  produce  ■ 
symptoms  of  greater  urgency  tlian  would 
ensue  from  a  considerable  accumulation 
in  tlie  trachea,  and  yet  few  traces  remain 
after  death  to  show  that  the  passage  of 
air  was  precluded.  In  the  trachea  all  in- 
flammatory exudation  must  be  found  upon 
its  surface,  and  may  there  remain  with 
less  obstruction  to  respiration  than  is  pos- 
sible in  the  larynx,  though  not  without 
offering  a  furtlier  impediment  to  the  en- 
trance of  air  into  the  chest ;  the  power  of 
the  cough  is  thus  lessened,  and  it  is  fur- 
ther diuunished  by  the  imperfect  closure 
of  the  swollen  glottis,  while  the  secretions 
of  the  surface  over  which  the  inflamma- 
tion extends  are  altered,  so  as  to  be  less 
easy  of  detachment  until  the  inflamma- 
tory action  yields,  by  which  time  all  ex- 
pulsive power  may  be  lost,  so  that  albu- 
minous concretions  in  the  air  tubes  are  a 
frequent  post-mortem  appearance,  and  are 
often  remarkable  in  the  trachi!a  ;  it  does 
not  necessarily  follow  that  the  inllamma- 
tory  action  has  been  more  intense  at  this 
part,  still  less  that  this  has  been  its  start- 
ing-point. 

The  symptomatic  fever  which  accompa- 
nies the  disease  often  has  its  sthenic  cha- 
racter modified  at  an  early  period  by  the 
imperfect  aeration  of  the  blood  ;  an  early 
indication  of  this  is  afforded  by  the  cere- 
bral phenomena  :  some  of  the  symptoms 
most  distressing  to  witness  are  not  those 
most  felt  by  the  sufferer ;  movements  at 
first  instinctive  become  imperfectly  co- 
ordinated, and  with  the  impairment  of 
consciousness  purely  convulsive;  the  bend- 
ing backwards  of  the  head  in  the  latter 
stages  is  not  most  frequently  observed 
when  the  trachea  is  most  obstructed,  but 
is  referable  to  convulsive  action ;  and 
spasm  may  be  the  immediate  cause  of 
death.  Whether  respiration  be  thus  sud- 
denly stopped,  or  more  gradually  abol- 
ished, the  actual  termination  of  the  dis- 
ease is  always  by  apncea. 

Morbid  Aistatomt. — Intense  redness 
of  the  mucous  membrane  is  persistent 
after  death ;  swelling  is  seldom  found, 
*  though  sometimes  the  aryteno-epiglottid- 
ean  folds  are  considerably  distended,  so 
as  to  diminish  the  upper  opening  of  the 
larynx.  Swelling  may  also  be  noticed  at 
the  base  of  the  epiglottis,  in  the  sacculus 
laryngis,  and  at  the  superior  vocal  cords 
and  ventricles  of  the  larynx  ;  the  mucous 
membrane  is  not  much  thickened,  and 
has  rarely  undergone  softening  ;  sections 
of  the  mucous  folds  sometimes  discover 
serum,  sero-purulent  fluid,  or  even  pus 
beneath  ;  pus  has  also  been  found  dis- 
seminated between  the  muscles  and  car- 


tilages of  the  larynx  ;  the  surface  of  the 
membrane  has  not  lost  much  of  its  smooth- 
ness or  polish  ;  small  patches  of  semi- 
transparent  lymph  occur,  or  a  soft  whitish 
exudation  rests  on  some  parts  of  the  sur- 
face or  tills  the  ventricles,  or,  in  its  place, 
viscid  mucus  or  pus  may  be  found  on  the 

[Fio.  7. 


False  Membrtine  iu  Trachea.] 

upper  edge  of  the  glottis  or  filling  the 
laryngeal  pouch.  Ulceration  of  the  sur- 
face is  rare,  especially  in  acute  cases  ;  Dr. 
West  has  observed  it  in  one  case  of  idio- 
pathic Croup  not  of  the  most  sthenic  type, 
and  more  frequently  in  cases  of  secondary 
Croup  ;  in  one  such  case  he  records'  "  an 
uneven  granular  appearance  of  the  larynx, 
and  ulceration  of  the  epiglottis. ' '  In  some 
cases  of  Croup  secondary  to  measles,  small 
aphthous  ulcerations  may  occur  above  the 
rima  glottidis  coexistent  with  true  aphthae 
of  the  mouth  ;  no  deposit  in  the  pharynx 
or  slough  of  the  tonsils  is  found  in  true 
Croup.  Dr.  Cheyne  remarks^  that  "in 
other  diseases  inflammation  and  incrus- 
tation, extending  from  the  fauces  to  tlie 
larynx,  may  often  be  observed,  but  in 
genuine  Croup,  as  it  exists  in  Scotland 
and  Ireland,  never."  The  formation  of 
false  membrane,  more  or  less  continuous, 
is  a  usual  result  of  the  inllammatory  pro- 
cess in  Croup  ;  its  most  frequent  situation 
is  in  the  trachea,  but  its  presence  is  not  so 
invariable  as  to  make  it  pathognomonic  ; 
in  some  cases  shreds  of  lymph,  or  strire 
of  viscid  mucus,  or  vivid  redness  only,  are 
found  in  the  trachea;  in  others  a  soft 
curdy  lymph,  or  pus,  is  present  in  some 

'  Lectures  on  the  Diseases  of  Infancy  and 
Childhood,  by  Charles  West,  M.D.  2d  edi- 
tion.    8vo.     Lond.  1852.     P.  220,  note. 

2  Cyclopedia  of  Practical  Medicine.  Arti- 
cle, Croup,  by  J.  Cheyne,  M.D.  London, 
1833.     Vol.  i.  p.  499. 
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quantity  and  extends  into  the  bronchi. 
Wliere  a  more  fibrinous  exudation  com- 
pletely fills  the  trachea,  it  is  separated 
from  its  surface  by  a  layer  of  pus  or  of 
muco-purulent  secretion,  some  of  which 
may  be  found  on  both  sides  of  the  lower 
part  of  the  false  membrane,  but  it  is  less 
abundant  and  more  viscid  at  its  upper 
part.  Tlie  false  membrane  may  extend 
into  the  bronchi ;  its  transition  to  a  soft 
and  less  tenacious  substance  is  so  gradual 
that  it  may  become  at  any  point  indistin- 
gui^-hable  from  the  muco-pus  covering  the 
surface,  which  seems  to  be  undergoing  the 
same  inflammatory  process.  The  false 
membrane  of  Croup  ditiers  from  that 
formed  during  tlie  specific  inflammation 
of  diphtheria,  both  in  its  chemical  and 
physiological  relations  ;  it  is  not  simply 
librine,  iSut  consists  of  effused  lymph  in 
which  the  presence  of  albumen  can  always 
be  chemically  demonstrated  :  microscopi- 
cally it  is  a  mass  of  cystoid  corpuscles  ;  it 
is  not  the  result  of  an  interstitial  change 
in  the  suljstance  of  the  mucous  membrane, 
but  au  exudation  from  its  vessels  and 
glands,  so  that  the  structure  of  the  mem- 
brane producing  it  remains  singularly  free 
from  pathological  injury.     This  point  has 

[Fig.  8. 


False  Meuibraue  of  Croup.    From  a  Specimen  ia  Dr. 
Gr jws's  Cabinet.] 

arrested  the  attention  of  many  of  the  ob- 
servers of  Croup.  Albers,  of  Bremen, 
records  the  absence  of  all  traces  of  inflam- 
mation of  the  subjacent  mucous  mem- 
brane in  some  of  his  cases,  and  considers 
that  the  plastic  exudation  being  accom- 
plished, the  inflammation  not  only  dimin- 
ishes but  probably  ceases  altogether.  He 
notices  also  cases  of  another  kind,  and  it 
is  probable  that  two  classes  of  disease 
were  before  him.     ilM.  Barthez  and  Ril- 


liet,'  who  represent  the  French  school, 
applving  the  terms  Croup  and  pseuc 
menlbranous  laryngitis  only  to  cases 
diplitheria,  remark  "that  the  mucc 
membrane  beneath  the  false  mem bi-a 
i)reseiits  very  various  conditions  —  it 
sometimes  perfectly  healthy ;  this  is 
fact  we  have  ourselves  established.  A 
airain,  alluding  to  the  number  of  cases 
seven'  Croup  on  record  where  mere  shre 
of  false  membrane  were  found  in  t 
larynx  and  trachea,  an  in.-tance  of  whi 
thev  themselves  observed,  they  ask,  "  M 
there  not  yet  be  a  disease  which  presei 
so  great  a  similitude  to  Croup  that  it  h 
been  confounded  with  it  by  most  autho 
and  in  which  there  is  found  after  dea 
cither  no  alteration  in  the  mucous  me 
brane  of  the  larynx,  or  a  simple  infia 
mation,  without  swelling  enough  to  obli 
rate  the  air-passages  ?" 

It  is  such  a  disease  that  we  mean 
Croup  ;  and  while  in  young  children  si 
pie  turgcscence  of  the  mucous  membra 
conjoined  with  spasm  may  be  too  so 
fital  for  the  special  products  of  infla 
mation  to  be  found,  and  in  others  th( 
products  collected  near  the  base  of  t 
arytenoid  cartilages  and  in  the  saccul 
laryngis  may  occlude  the  glottis  at 
early  period  of  the  disease ;  yet  a  more 
less  continuous  membranous  exudati 
may  in  other  cases  completely  fill  t 
trachea,  and  even  extend  into  the  brc 
chi ;  whether  it  is  ever  so  closely  iden 
fied  with  the  mucous  structure,  or 
purely  fibrinous  as  is  the  special  prodi 
of  diphtheria,  will  require  further  ( 
servations  to  decide.  In  some  cases  1 
false  membrane  rapidly  forms  again  af 
expulsion.  Sir  Thomas  Watson  relate 
case^  where  after  tracheotomy  it  was  co 
pletely  re-formed  in  six  or  seven  houi 
the  rapidity  of  its  formation  indicates 
developed  specialty  rather  than  an  or 
inal  intensity  of  inflammation,  and  i 
merous  instances  prove  that  the  m 
vigorous  antiphlogistic  treatment  has 
efiiict  in  retarding  its  development,  wl; 
in  some  acutely  inflammatory  cases 
Croup  going  on  to  their  fatal  terminatii 
no  false  membrane  has  been  expectorat 
and  pus  only  has  been  found  in  the  wii 
pipe. 

The  bronchi  show  more  or  less  trace 
inflammation  in  their  whole  extent: 
the  upper  tubes  a  whitish  concrete  e: 
dation  is  often  developed,  and  sometin 
presents  sufficient  tenacity  to  be  remoi 
entire  from  one  or  two  divisions ; 
smaller  ramifications  are  often  filled  w 
opaque  mucus  but  slightly  aerated.  Pn 

'  Traitg  des  Maladies  des  Enfants.  Pa 
8vo.     1843.     Vol.  1.  pp.  320  and  336. 

^  Lectures  on  the  Principles  and  Praci 
of  Physic.     4th  edition.     Vol.  i.  p.  850. 
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monia  both  lobar  and  lobular  frequently 
coexists,  and  vesicular  emphysema  is  gen- 
erally present  in  some  part  of  the  lung. 
The  heart  may  contain  dark  blood,  both 

[Fig.  9. 


False  Membrane  of  the  Bronchial  Tubes.] 

in  its  right  cavities  and  in  the  left  auricle, 
and  the  venous  trunks  and  sinuses  are 
similarly  distended ;  there  may  be  con- 
gestion, but  there  is  no  fibrinous  deposit 
found  in  the  liver,  spleen,  and  kidneys. 
The  brain  may  show  congestion  of  its  ves- 
sels or  shght  serous  effusions  within  its 
ventricles.  Numerous  enlarged  lymphatic 
glands  are  found  beneath  the  thyroid  on 
each  side  of  the  trachea ;  sometimes 
lymph  has  been  effused  both  in  this  situ- 
ation and  between  the  sterno-hyoid  and 
sterno-thyroid  muscles. 

Prognosis.— We  have  no  data  from 
which  to  judge  the  proportion  the  mor- 
tality from  Croup  bears  to  the  number  of 
the  attacks.  The  fully  formed  disease  is 
one  of  the  most  fatal  to  which  childhood 
is  hable,  and  the  younger  the  sufferer  the 
less  favorable  the"prognosis.  Were  every 
case  considered  as  one  of  Croup,  in  which 
hoarseness  of  voice  and  peculiarity  of 
cough  lead  to  the  prompt  and  careful 
adoption  of  the  means  necessary  to  ward 
off  the  di.sease,  we  might  under  the  most 
favorable  hygienic  conditions  come  near 


to  the  hopeful  conjecture  of  Dr.  Wood,  of 
Philadelphia,  that  one  case  in  titty  only  is 
fatal.  The  mortality  estimated  by  Juriue, 
of  one  in  ten,  is  probably  nearer  to  what 
we  experience  ;  where  it  has  been  placed 
a.s  high  as  one-half,  two-thirds,  or  four- 
fifths,  cases  of  diphtheria  are  included ; 
nor  is  it  surprising  that  the  most  iatal 
complication  of  a  very  fixtal  disease  should 
be  thus  mortal  when,  under  a  misconcep- 
tion of  its  nature,  the  course  of  treatment 
pursued  has  been  such  as  would  endanger 
the  result  of  uncomplicated  diphtheria.' 
The  inherent  fatality  of  secondary  Croup 
is  also  increased  by  subjecting  it  to  the 
course  of  treatment  required  in  uncom- 
plicated cases,  and  the  favorable  prospect 
of  some  of  these  is  sometimes  in  jeopardy 
from  the  too  prolonged  use  of  tartar 
emetic.  The  slightest  cases  of  Croup 
furnish  grave  cause  for  anxiety;  for  some 
of  the  most  severe  there  is  a  hope  in  re- 
serve, faint  though  it  be,  which  is  offered 
in  few  other  acute  diseases.  Early  treat- 
ment has  a  great  effect  on  the  favorable 
result  of  even  the  most  severe  cases.  The 
most  active  treatment  will  often  be  of  the 
least  avail  in  the  advanced  stages. 

The  signs  of  a  favorable  progress  are  a 
softening  in  the  tone  of  the  cough,  a 
diminution  in  the  frequency  and  severity 
of  the  attacks,  with  a  more  free  entrance 
of  air  into  the  chest,  a  less  distres.s  of 
breathing  in  the  intervals,  a  return  of  the 
voice  towards  its  natural  tone,  a  loose  or 
moist  sound  with  the  cough,  and  the  pos- 
sibility of  a  comfortable  repose.  This 
change  in  the  symptoms  must  be  continu- 
ous for  twenty-four  hours,  and  no  lung 
complication  present  itself,  before  confi- 
dence is  warrantable. 

If  the  paroxysms  be  more  frequent  and 
more  violent,  and  there  be  no  diminution 
of  the  dyspnoea,  or  an  increased  restless- 
ness in  the  intervals  ;  if  the  voice  be  sup- 
pressed, and  the  cough  less  powerful  or 
absent ;  if  the  expansion  of  the  lung  be 
reduced  till  the  chest  walls  seem  retracted 
or  flattened,  there  is  no  hope  of  a  favor- 
able change  taking  place  ;  and  even  if 
death  be  not  sudden,  it  will  come  on  more 
slowly,  but  not  the  less  surely,  with  evi- 
dence's of  disordered  consciousness  and 
coma  :  where  this  stage  is  reached,  though 
from  some  unexpected  relief  air  has  been 
again  admitted  into  the  lung,  and  some  of 
the  functions  of  life  are  resumed,  and 
even  continue  for  a  time,  recovery  is 
scarcely  possible. 

Treatment. — Few  diseases  are  so  de- 
pendent for  their  relief  on  the  prompt  and 
careful  adoption  of  a  thoroughly  antiphlo- 
gistic treatment  at  their  very  commence- 

[•  When  positively  memhrnnous,  however, 
Croup  is  fatal  in  a  considerable  majority  of 
cases. — H.] 
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ment  as  is  true  idiopathic  Croup.  Unless 
the  first  threatening'  symptoms  liave  re- 
ceived all  the  attention  tliey  demand,  a 
free  abstraction  of  blood  may  be  indispen- 
sable in  checkius  its  progress.  The  in- 
duction of  vomiting  in  the  early  stages  is 
often  the  most  eftective  means  of  arrest, 
and  one  that  must  be  resorted  to  in  all 
stages  of  the  disease  but  the  last.  The 
air  to  be  respired  will  require  its  tempera- 
ture elevating  and  made  equable  by  day 
and  night,  and  aqueous  vapor  should  be 
dift'usetl  therein.  The  warmth  of  the  sur- 
face and  the  application  of  warmth  exter- 
nally must  be  attended  to,  and  diluents 
only  allowed  to  be  taken. 

The  exclusion  of  every  possible  irritant, 
as  well  as  moderating  the  degree  of  irrita- 
tion already  existing,  are  of  the  utmost 
importance,  either  in  preventing  the  pro- 
gress of  the  threatened  malady,  or  in 
favoring  its  arrest  and  subsidence. 

However  urgent  the  symptoms,  atten- 
tion must  first  be  directed  to  their  course 
and  development,  and  their  cause  ascer- 
tained ;  before  our  special  remedies  are 
employed  steps  can  be  taken  to  secure 
those  general  aids  which  are  indispensa- 
ble. There  must  be  a  fire  in  the  room, 
and  a  large  quantity  of  hot  water  in  read- 
iness for  a  bath  must  be  prepared  ;  mean- 
while some  hot  water  can  be  brought  to 
the  bedside,  sufficient  perhaps  for  the  im- 
mersion of  the  child's  arms  ;  the  steam 
from  it  may  be  of  some  service,  or  sponges 
wrung  thoroughly  dry  from  it  and  repeat- 
edly applied  to  the  throat  will  afl:brd  some 
relief;  the  nurse  or  chief  attendant  upon 
the  child  must  be  retained  in  the  room 
not  only  to  assist  in  these  measures,  but 
to  afford  the  necessary  information  as  to 
the  commencement  of  the  attack  and  its 
antecedents,  while  at  the  same  time  the 
degree  of  embarrassment  of  the  breathing, 
the  state  of  the  pulse,  of  the  cervical 
glands,  and  of  the  surface  generally,  can 
be  noted.  An  emetic  should  be  In  readi- 
ness, either  the  ipecacuanha  wine,  or  the 
antimonial  wine,  or  both;  a  combination 
of  the  two  in  equal  proportions  is  well 
suited  for  the  earliest  stages,  or  a  mixture 
of  twelve  grains  of  powdered  ipecacuanha 
with  a  drachm  of  syrup,  or  of  mucilage, 
and  three  drachms  of  water,  will  be  of 
the  same  strength  as  the  wine ;  an  aqueous 
solution  of  the  tartarized  antimony  of  any 
strength  can  be  made  by  means  of  hot 
water  ;  some  of  this  solution,  containing 
at  least  a  grain  of  antimony,  must  be 
added  to  the  above  mixture,  the  half  of  it 
given  early  to  excite  vomiting,  and  the 
remainder  in  less  than  half  an  hour,  if 
that  action  has  not  commenced.  In  this 
interval  an  inspection  of  the  throat 
should  be  obtained,  and  care  must  be 
taken  to  make  it  thoroughly  efficient ;  a 
good  lii,dit  is  required  ;  if  artificial  light  is 
needed,  three  candles  cemented  together 


will  afford  it ;  the  child  must  be  we  Is 
cured  in  the  nurse's  lap,  be  l^^'  ^l  ^  *^^' 
against  her  shoulder-sudden  moveinen 

of  the  head,  arms,  or  feet,  '""^^f  ^«  f.^i^j^"^ 
against,  and  by  passing  a  "■'"  ^  ;eldii 
instrument,  or  the  broac  handle  ot 
abk.spoon,'to  the  back  of  he  tongue 
can  hi  depressed  and  at  the  same  tm 
brou<dit  forward  so  as  to  show  the  ep 
o-lottTs.  This  inspection  may  be  conv 
Sient  before  the  first  emetic  dose  is  givei 
and  if  any  doul^t  exist  as  to  the  nature 
the  attack,  would  then  be  advisabh 
whenever  it  is  accomplished  the  diagnos 
is  complete,  and  the  activity  of  the  meai 
emploved  can  be  proportioned  to  tl 
severity  of  the  disease,  the  stage  atwhic 
it  has  arrived,  and  the  condition  of  tl 
patient.  [In  simple  spasmodic  "nigl 
croup,"  the  prompt  use  of  ipecacuanl 
alone,  in  powder,  syrup,  or  wine,  w 
often  suffice  to  produce  the  needful  rela 
ation  and  secretion.  For  a  child  foi 
years  old,  15  or  20  drops  of  the  syrup 
ipecac,  may  be  used,  to  be  repeated  in 
quarter  of  an  hour  unless  rehef  to  tl 
breathing  occurs.  Vomiting  is  not  in  i 
self  necessary,  but  the  relaxant  should  1 
pushed  until  this  follows,  or  until  the  re 
piration  becomes  soft  and  free.  Ipeca 
uanha  has  the  great  advantage  of  doii 
no  harm  (simply  acting  as  a  mild  purg 
five)  if  it  should  not  be  rejected  by  tl 
stomach.  The  old  remedy,  "Hive  Syrup, 
is  objectionable,  and,  with  young  eh 
dren,  unsafe,  on  account  of  its  containii 
tartar  emetic. 

A  certain  number  of  cases  of  nig 
croup  exhibit,  in  the  recurrence  of  attaeli 
a  predominance  of  the  nervous  eleme 
over  the  hyperremic,  so  as  to  call  for  sui 
remedies  as  assafcetida,  hyoscyamus, 
musk,  in  combination  with  ipecacuanh 
and,  if  needful,  with  sinapisms  and  t 
warm  bath. — H.] 

Before  repeating  the  emetic  it  will 
advantageous  to  make  use  of  the  wai 
bath  :  this  should  be  of  a  temperature 
98°  or  99°,  and  maintained  at  the  higli 
degree  of  heat,  or  even  raised  two 
three  degrees  above  it  by  the  gradual  a 
dition  of  hot  water  ;  a  warm  blanket  mi 
be  in  readiness  to  envelop  the  child 
removal,  and  hot  towels  to  dry  the  si 
face  completely.  The  air  of  the  chaml 
should  be  raised  to  a  temperature  son 
what  over  65°,  and  never  allowed  to  i 
lower  ;  it  can  be  made  moist  by  placini 
kettle  of  boiling  water  on  the  fire  witl 
tin  tube  fixed  to  the  spout,  or  a  long  i 
of  paper,  to  convey  and  diffuse  the  stea 
After  the  action  of  the  emetic  there  t 
generally  be  great  relief  to  the  distress 
breathing,  and  quiet  sleep  will  follow, 
is  now  the  time  to  listen  attentively  to 
breathing ;  however  complete  the  re 
afforded  by  the  emetic  or  the  warm  hi 
may  be,  the  patient  must  be  seen  dur 
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sleep,  or  visited  again  at  night,  not  only 
to  see  that  the  improvement  continues, 
but  for  the  purpose  of  noting  the  state  of 
the  respiration  ;  the  stethoscope  should  be 
applied  to  the  side  of  the  neck  or  to  the 
top  of  the  sternum  to  ascertain  the  cha- 
racter of  the  tracheal  bruit,  to  the  upper 
part  of  the  chest  in  front  and  to  the  lower 
part  of  the  side  or  back,  in  aid  of  other 
observatioas  as  to  the  degrees  of  freedom 
with  which  the  air  is  entering.  If  the 
result  be  satisfactory,  it  may  be  sufiicient 
to  prescribe  ten  grains  of  alkaline  citrate 
of  potash,  or  five  grains  of  chlorate  of 
potash,  to  be  given  every  four  hours, 
freely  diluted  with  water  or  with  milk  and 
water,  and  a  grain  or  two  of  calomel  for 
its  aperient  action,  which  may  be  aided  if 
necessary  by  castor  oil  in  the  morning  ;  it 
is  better  to  produce  this  effect  by  giving 
three  or  five  grains  of  calomel  at  once, 
should  the  child  have  gone  through  a 
severe  paroxysm  of  dyspnoea.  If  there 
be  persistence  of  the  febrile  symptoms,  of 
the  coagh,  or  of  any  laryngeal  quality  in 
the  breathing,  half-drachm  doses  of  anti- 
monial  wine  must  be  given  with  each  dose 
of  the  saline,  or  a  smaller  dose  at  more 
frequent  intervals,  taking  care  with  young 
children  that  it  is  given  less  frequently  as 
the  symptoms  subside,  and  that  it  is 
omitted  altogether  as  soon  as  relief  is  ob- 
tained. The  emetic  must  always  be  at 
hand,  so  that  in  cases  of  a  threatened 
paroxysm  its  full  effect  may  be  again  in- 
duced. It  is  to  be  borne  in  mind  that  the 
paroxysm  has  a  tendency  to  recur  even 
when  the  disease  is  not  advancing,  and 
that  the  recourse  to  the  warm  bath  may 
afford  such  relief  as  to  enable  the  air  to 
be  drawn  in  again  either  with  freedom  or 
with  lessening  signs  of  obstruction. 

The  attack,  when  treated  early,  is  not 
unfrequently  arrested  ;  the  patient  re- 
quires to  be  carefully  watched,  that  any 
return  of  the  croupy  symptoms  may  re- 
ceive timely  attention  ;  however  favor- 
able the  progress,  the  child  should  be 
confined  to  bed  for  two  or  three  daj^s,  the 
diet  being  gradually  increased;  the  temper- 
ature of  the  room  is  to  be  maintained  dur- 
ing this  time,  and  great  caution  exercised 
before  allowing  the  patient  to  leave  it, 
the  chest  symptoms  meanwhile  being 
anxiously  observ^ed.  Where  the  season 
is  cold,  or  unusual  susceptibility  has  been 
induced  by  repeated  attacks  of  Croup,  it 
may  be  necessary  to  restrict  the  patient 
for  ten  days  or  a  fortnight  to  an  apart- 
ment wherein  the  air  is  artificially  moist 
and  warm. 

In  the  more  severe  cases  a  tent  should 
be  formed  over  the  child's  bed,  to  which 
stsam  can  be  admitted  from  the  long 
spout  of  the  kettle,  which,  filled  with 
boiling  water  and  placed  behind  the  bed, 
can  be  kept  hot  by  a  spirit  lamp  or  other 
means ;  the  temperature  within  can  be 
VOL.  n.— 5 


regulated  from  70°  to  75°,  but  at  times  it 
may  be  raised  to  80°,  and  a  larger  quan- 
tity of  steam  be  admitted  with  advantage. 
Calomel  should  be  given  from  the  first, 
and  repeated  frequently  in  small  doses, 
interrupted  occasionally  for  the  repetition 
of  the  emetic  ;  a  grain,  or  half  a  grain  of 
calomel,  combined  with  the  quarter  or 
eighth  of  a  grain  of  ipecacuanha,  accord- 
ing to  the  age  of  the  patient,  is  to  be  pre- 
scribed every  two  hours  ;  if  the  bowels 
become  disturbed,  it  can  be  persisted 
with  in  diminished  doses  until  its  charac- 
teristic effect  on  their  secretions  is  obvi- 
ous, nor  is  it  then  to  be  entirely  discon- 
tinued. Antimony  has  great  power  in 
moderating  the  intensity  of  the  first  stage 
of  the  inflammation  ;  it  may,  therefore, 
he  used  alone  to  cause  vomiting,  and  as 
it  will  be  necessary  to  repeat  it  with  this 
object,  it  is  better  not  to  give  it  in  fre- 
quent small  doses,  which,  by  inducing  in 
the  system  a  tolerance  of  its  influence, 
render  its  emetic  effect  less  easily  ob- 
tained ;  for  the  same  reason  it  is  not  to 
be  the  only  emetic  employed  ;  where  it 
is  of  service  its  good  effect  is  soon  observ- 
able, and  can  be  secured  by  giving  it  in 
small  doses  with  other  emetics.  In  the 
later  stages  of  the  disease  it  is  entirely 
inadmissible. 

[Alum,  introduced  as  an  emetic  in 
Croup  by  the  late  Prof.  C.  D.  ilcigs,  of 
PhiladelJDhia,  appears  sometimes  to  have 
decided  efficacy  in  unpromising  cases, 
when  false  membrane  is  being  deposited. 
It  is  much  less  harsh  than  antimonial 
preparations. 

Dr.  James,  of  ISTew  York,  has  reported' 
a  case  of  membranous  croup  in  a  child 
two  years  old,  almost  moribund,  in  which 
the  hypodermic  injection  of  ^^  grain  of 
hydrochlorate  of  apomorphia  was  fol- 
lowed by  vomiting,  with  ejection  of  a 
tracheal  cast  of  membrane,  and  recovery. 
— H.] 

In  some  cases,  the  necessity  for  blood- 
letting has  to  be  considered  in  the  earliest 
stages  of  the  treatment  :  in  certain  dis- 
tricts, where  the  subjects  of  the  attack 
are  well  nourished,  and  living  much  in 
the  open  air,  the  early  abstraction  of 
blood  has  been  found  by  experience  to  be 
a  main  element  in  the  favorable  issue  of 
the  illness  ;  there  are  also  certain  cases 
where  the  attack  is  of  such  severity  that 
the  influence  of  the  emetic  is  better  aided 
by  the  loss  of  blood  than  by  the  use  of 
the  -ivarm  bath.  In  these  cases  the  bleed- 
iu"-  should  he  practised  before  the  action 
of'the  emetic  has  commenced,  and  the 
blood  should  be  withdrawn  rapidly,  so 
that  the  system  may  at  once  feel  the 
effect  of  the  loss ;  the  external  jugular 
vein  affords  the  requisite  flow  most 
readily  ;    it  may  he  obtained  from  the 

[1  N.  Y.  Med.  Record,  April  26,  1879.] 
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arm,  except  in  young  children,  and  with 
them  leecliing  is  not  so  efficient  a  sub- 
stitute as  might  be  expected.  The 
youngest  cliildren  bear  the  loss  of  one  or 
two  ounces  of  blood  better  than  absti- 
nence from  food,  or  the  eflects  of  depress- 
ing medicine  ;  for  a  child  of  four  or  five 
years  of  age,  bleeding  to  the  extent  of 
three  or  four  ounces  will  suffice,  either 
for  present  relief  or  for  a  check  upon  the 
advance  of  the  disease ;  it  is  to  be  remem- 
bered that  in  the  cases  where  it  is  most 
indicated,  neither  of  these  objects  will  be 
attained  by  this  remedy  alone  ;  even 
where  the  immediate  relief  is  great,  in  a 
few  hours  there  will  be  a  return  of  most 
of  the  symptoms  which  generally  indicate 
its  employment,  and  these  will  require 
for  their  control  many  of  the  means  al- 
ready mentioned,  probably  with  the  aid 
of  local  bleeding.  General  bleeding  is 
only  of  service  in  the  early  stage  of  the 
disease,  it  is  not  to  be  repeated  ;  loss  of 
blood  is  only  allowable  while  there  is  heat 
of  skin,  florid  hue  of  face  and  lips,  and 
firmness,  as  well  as  fulness  of  pulse,  but 
these  conditions  do  not  of  themselves  de- 
mand it ;  it  is  to  be  sparingly  resorted  to 
among  town  populations  ;  it  is  seldom  ad- 
visable where  the  attack  accompanies  any 
marked  deterioriation  of  health ;  and  it  is 
contra-indicated  in  almost  all  cases  of 
secondary  Croup. 

Local  bleeding  by  means  of  leeches  is  of 
great  service  wherever  the  disease  is  pro- 
gressing towards  its  full  development;  the 
relief  thus  obtained  is  often  very  great, 
and  may  be  aftbrded  more  than  once  if 
other  considerations  do  not  render  such 
means  of  relief  unadvisable;  the  influence 
of  even  a  moderate  loss  of  blood  in  this 
manner  may  either  favor  the  subsidence 
of  the  disease,  or  the  specific  action  of 
calomel  upon  its  products,  while  in  con- 
junction with  the  warm  bath  it  may  often 
replace  with  advantage  the  too  frequent 
repetition  of  antimony.  Leeches  are  best 
applied  over  the  mastoid  processes,  or  a 
little  lower  on  the  neck  if  a  larger  number 
are  to  be  used  or  a  free  afterflow  from 
their  bites  is  desirable  ;  in  the  former 
situation  these  can  be  readily  closed  by 
means  of  dry  lint  aided  by  pressure  if  re- 
quired, in  the  latter  they  can  be  covered 
with  a  linseed  poultice. 

External  warmth  to  the  neck  and  chest 
is  useful ;  it  can  be  applied  without  the 
necessity  of  frequently  disturbing  the 
child,  by  cloths  wrung  out  of  hot  water 
and  covered  with  warm  towels  or  by  oil- 
silk  and  handkerchiefs,  or  by  small  bags 
containing  heated  bran,  which  .can  be  ac- 
commodated to  the  child's  changes  of 
position.  Care  should  be  taken  that  no 
part  of  the  surface  is  chilled,  and  dry, 
warm  flannels  should  be  from  time  to  time 
applied  to  the  body,  legs,  and  feet. 

Counter-irritation   is    of   doubtful   effi- 


cacy '  the  application  of  tincture  of  lodii 
to  the  sides  of  the  "|ck  is  of  some  servic 
and  acts  more  beneficially  ^'^eu  jt  is  co 
ered  with  water-dressuig.  i-'Q^eed  pot 
tices,  not  too  moist,  with  which  a  litt 
mustard  is  mingled,  maybe  usefull\  a 
phed  to  the  back  of  the  neck  and  sbou  dei 
or  even  to  the  legs  ;  where  signs  of  bro 
chial  irritation  are  found  at  any  part 
the  chest,  or  there  is  less  expansion  ; 
one  part  than  another,  the  advantage  d 
rived  from  having  tliat  part  covered  wr 
a  large  simple  linseed  poultice  is  ve 
crreat ;  if  the  other  symptoms  are  lave 
able  it  may  be  sufficient  to  use  stimuls 
ino-  friction  over  these  parts  three  times 
day  when  the  poultice  is  changed.  _ 
blister  may  be  required  for  more  serio 
pulmonary  implication,  but  must 
strictly  hmited  to  a  particular  spot,  ai 
should  be  so  dressed  with  cotton-wool 
to  give  rise  to  no  ulterior  pain  or  discoi 

Opiates  are  to  be  avoided ;  sleep 
needful,  and  will  naturally  happen  wh 
the  disease  is  within  safe  limits,  then  t 
easy  respiratory  movement  and  increasi: 
roundness  of  the  chest  present  a  stro 
contrast  to  the  flattening  and  retracti 
observable  during  restlessness  and  exci' 
ment ;  sleep  will  continue  while  tl: 
normal  condition  of  the  chest  is  ma: 
tained,  if  not,  it  is  soon  interrupted,  a 
there  would  be  danger  in  its  being  art 
cially  prolonged. 

The  strength  is  to  be  carefully  guard 
during  the  necessary  contest  with  disea 
and  requires  early  support;  milk  and  fa 
naceous  food  as  well  as  whey  and  barli 
water,  are  soon  necessary  ;  if  the  atta( 
of  dyspncea  have  been  severe,  beef-tea 
chicken  broth  may  be  given  early  ;  if  c 
tasteful,  or  tending  to  excite  spasm 
deglutition,  they  are  to  be  given  in  sni 
quantities  by  the  rectum.  The  varii 
meat  essences,  prepared  after  Liebi 
formula,  are  very  serviceable,  as  tl 
contain  the  restorative  salts  of  the  fli 
without  anj"^  of  the  protein  compounds 
quiring  gastric  digestion. 

Alcoholic  stimulants  are  injurious,  u: 
the  primary  obstruction  to  respiratior 
overcome,  and  some  pulmonary  compf 
tion  is  the  source  of  danger.  The  stii 
lant  expectorants  are  often  required,  i 
when  repeated  emetics  are  indicated 
the  decline  of  the  disease  a  stimul 
should  be  combined  ;  ammonia,  or 
ammoniated  tincture  of  valerian,  maj 
added  to  the  wine  of  ipecacuanha  gi 
for  this  purpose  ;  the  tincture  of  lob 
may  also  be  cautiously  used  as  an  adju 
but  not  if  there  be  much  obstructing  se 
tions;  senega  is  here  of  the  greatest  va 

[1  At  an  early  stage,  a  sinapism  apj 
over  the  sternal  region  may  be  decidedly 
ful.— H.] 
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either  in  large,  repeated  doses  as  an  emetic, 
or  in  combination  witli  ammonia  and 
squills  as  an  expectorant ;  for  tliis  pur- 
pose, when  the  occasion  arises,  a  grain  of 
carbonate  of  ammonia  with  two  or  three 
minims  of  tincture  of  squills  and  a  dessert- 
spoonful of  infusion  of  senega  may  be 
given  every  two  or  three  hours,  as  pre- 
scribed by  Dr.  West,  mixed  with  a  very 
little  milk  and  sweetened  with  treacle  or 
coarse  sugar;  the  infusion  of  senega  should 
be  made  with  an  ounce  to  ten  ounces  of 
boiling  water,  or  of  double  the  pharmaco- 
pffiial  strength,  and  its  pungency  shielded 
as  above,  or  by  the  addition  of  glycerine  ; 
it  may  be  freely  given  for  its  emetic  elfect, 
after  the  first  urgency  of  the  attack  has 
subsided,  and  it  may  be  aided  in  its  action 
by  the  addition  of  ipecacuanha  wine  and 
of  tincture  of  squills.  When  emetics  are 
most  beneficial,  care  must  be  taken  so  to 
regulate  their  employment  as  not  to  inter- 
fere with  the  necessary  absorption  of 
nourishment  from  the  stomach,  as  sus- 
taining the  integrity  of  the  vital  powers  is 
an  important  element  in  calculating  the 
hopes  of  a  final  recovery. 

From  a  very  early  period  in  the  treat- 
ment of  Croup,  from  the  earliest  if  the 
disease  has  made  some  progress  before 
treatment  has  commenced,  the  necessity 
for  affording  relief  by  the  operation  of 
tracheotomy  has  to  be  carefully  consid- 
ered, and  steadily  kept  in  view  ;  at  any 
moment  the  best  judged  means  of  treat- 
ment may  be  rendered  nugatory  by  threat- 
ened suffocation,  and  whenever  this  is  im- 
minent tracheotomy  is  to  be  performed. 
However  insidiously  the  condition  of 
apnoea  may  come  on,  if  it  be  advancing 
and  its  course  unvaried  by  temporary  im- 
provement, unless  we  are  satisfied  that 
the  cause  of  apnoea  is  in  the  pulmonary 
tissue  itself,  and  not  chiefly  in  the  primary 
air-passages,  no  period  of  the  disease,  nor 
the  surrounding  conditions  of  the  patient, 
scarcely  even  the  age  of  the  suflerer, 
should  determine  us  to  withhold  this 
chance  of  life.  The  extension  of  the  dis- 
ease beyond  the  point  at  which  the  trachea 
is  to  be  opened  does  not  prevent  the  suc- 
cess of  the  operation;  actual  inflammation 
or  consolidation  of  the  lung,  which  would 
preclude  recovery,  will  have  been  ascer- 
tained in  its  course,  and  can  be  determined 
by  physical  examination  of  the  chest  at 
any  period ;  any  extension  short  of  this 
cannot  be  so  determined  when  the  distress 
of  breathing  is  at  its  height.  Where  a 
certain  extension  seems  probable,  tlie 
operation  is  not  always  contra-indicated  ; 
the  admission  of  air  restores  vitality  to  the 
system,  and  affords  a  mechanical  aid  in 
expelling  the  morbid  products,  thus  tend- 
ing to  prevent  further  change  in  the  lung 
itself  The  surrounding  conditions  that 
are  essential  in  undertaking  tracheotomy 
are  the  same  that  are  necessary  for  the 


successful  treatment  of  cases  where  this 
extreme  means  of  relief  is  not  demanded; 
some  approach  towards  securing  these  can 
be  made,  whatever  the  social  state  of  the 
patient.  The  treatment  is  not  to  be  dis- 
continued after  the  urgent  signs  of  distress 
are  obviated  by  tracheotomy;  and  though 
there  be  now  no  longer  need  for  some  of 
the  medicines,  greater  attention  is,  if  pos- 
sible, required  in  regulating  the  state  of 
the  air  to  be  respired.  The  most  frequent 
cause  of  death  after  the  operation,  next 
to  the  use  of  too  small  a  tube,  and  the 
risk  of  its  becoming  obstructed  by  secre- 
tions, is  extension  of  the  disease  to  the 
lung  ;  this  is  the  natural  termination  of 
the  disease,  whenever  the  state  of  the 
trachea  allows  it  to  run  its  course. 

The  age  of  the  patient  has  hitherto 
been  closely  connected  with  the  success  of 
tracheotomy  ;  the  unfavorable  result  of 
this  operation  among  young  children  has 
seemed  to  be  from  the  difficulty  at  this 
period  of  life  of  counteracting  the  asthe- 
nic tendency  of  the  disease  for  which  it 
has  been  chiefly  practised  ;  some  results 
of  this  operation  at  different  ages  are 
given  by  M.  Andre,'  when  Interne  at  the 
llopital  dos  Enfants  Malades,  from  which 
it  appears  that,  while  of  the  cases  beyond 
six  years  the  recoveries  are  one-half,  they 
are  not  one-fourth  of  those  under  that 
age,  and  of  six  cases  under  two  years  old 
there  was  not  one  instance  of  recovery. 
Most  of  the  statistics  relating  to  trache- 
otomy are  drawn  from  cases  of  diphthe- 
ria, so  that  analogical  deduction  from 
them  is  unsafe  ;  they  show,  however,  one 
uniform  result  that  is  doubtless  applicable 
to  the  disease  and  to  this  climate,  that 
the  relative  proportion  of  cures  increases 
^^'ith  the  frequency  with  which  the  opera- 
tion is  attempted.  Dr.  Buchanan  of  Glas- 
gow has  operated^  twenty-six  times  with 
nine  recoveries  ;  of  eleven  cases  operated 
upon  by  Dr.  Cruickshank  during  two 
years  in  a  wild  country  district  in  Scot- 
land, eight  were  successful.^  ISIr.  Spence* 
of  Edinburgh  has  published  some  most 
interesting  and  instructive  reports  of  cases 
of  Croup,  in  eight  of  which  he  performed 
tracheotomy  with  three  recoveries.  The 
facts  brought  together  by  Dr.  Fuller*  in 
his  valuable  paper  on  tracheotomy  m 
Croup,  and  the  improvement  in  the  tra- 


1  On  Tracheotomy  in  Croup,  by  M.  Andr^, 
Bulletin  de  Thgrapeutique.  Paris,  1857. 
Tome  ii.  p.  471.  . 

2  Tracheotomy  in  Croup  and  Diphtheria 
(additional  cases),by  George  Buchanan,  A.M., 

M.D.     Glasgow,  1866. 

»  The  Science  and  Practice  of  Medicine,  hy 
W.  Aitken,  M.D.  Vol.  i,  p.  587.  (Third 
Edition.)     London,  1864. 

*  Edinburgh  Medical  Journal,  1860,  p.  693. 

6  Medico-Chirurgical  Transactions,  vol.  xi. 
p.  50.     London,  1857. 
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heal  tube,  recommended  by  Mm  and  M. 
J-endron  de  I'Eure,  contribute  powerfully 
o  this  conclusion.  The  want  of  success 
v^ith  children  under  three  years  of  age  in 
his  country  ought  not  to  discourage  the 
iperation.    ilr.  Henry  Smith'  details  two 


instances,  one  a  child  of  e  even  months 
and  the  other  two  years  wherein  the  dii- 
ficulty  of  maintaining  free  the  opening 
into  the  trachea  seemed  the  only  obstac  e 
to  recovery.  It  is  somewhat  remarkable 
that  in  the  first  three  successful  opera- 


[Fig.  10. 


Durham's  Canula  and  Pilot.] 


;ions  in  this  country  for  this  disease  no 
:racheal  tube  was  used :  two  of  these 
;ases  are  recorded  in  the  3d  and  6th  vol. 
)f  the  Medico-Chirurgical  Transactions  ; 
;he  third  was  by  jNIr.  Carmichael  of  Dub- 
[in,  in  1820,^  who  maintained  the  opening 
for  a  week  by  the  aid  of  tin  retractors  on 
the  edges  of  the  external  wound.  One 
3f  Dr.  Buchanan's  mast  urgent  cases  was 
brought  to  a  successful  termination  with- 
Dut  the  use  of  a  tubc.^  Dr.  AVood,  in  his 
treatise  on  the  Practice  of  Medicine,  5th 
Bdition,  vol.  i.  p.  8H5,  mentions  three  cases 
in  which  Dr.  Paucoa.st,  of  Philadelphia, 
"removed  a  small  piece  of  the  trachea 
itself,  thereby  superseding  tlie  necessity 
of  the  canula,  and  avoiding  irritation 
from  that  source  ;"  two  of  these  were 
successful.  The  fear  of  subsequent  nar- 
rowing of  the  trachea  renders  this  objec- 
tionable ;  passing  a  ligature  through  each 
edge  of  the  tracheal  wound  might  keep  it 
open  with  safety  for  a  short  time  ;  or  a 
piece  of  wire  bent  like  an  eye-speculum, 
as  made  for  me  by  Coxeter,  might  be  used 
to  separate  the  edges.  No  tube  with  less 
than  a  quarter  of  an  inch  diameter  is  suf- 
ficient to  carry  on  respiration  ;  at  a  year 
old  such  a  tube  cannot  be  introduced  into 
the  trachea  ;  it  would  not  be  tolerated  at 
two  years  old,  so  that  at  these  ages  other 
means  must  be  looked  for  to  secure  a  pas- 
sage for  the  air  :  if  it  should  prove  that  in 
a  certain  class  of  cases  the  mere  opening 
of  the  trachea  is  sufficient,  and  that  re- 
covery is  frequently  possible  without  the 
introduction  of  the  tube,  then  there  would 
be  room  to  hope  for  success  even  in  the 
youngest  children.  [In  Dr.  J.  Solis  Cohen's 
monograph  on  Croup  and  Tracheotomy,'' 
statistics  are  given  of  this  operation  in 
different  countries.     Those  from  Ameri- 


can sources  include 


cases  of  trache- 


■  Medical  Times  and  Gazette,  1853, 
1.  p.  244. 

2  Transactions   of  the   Kino 
College  of  Physicians,  Ireland 

'  Glasgow  Medical  Journal, 
lSfi2. 

L*  Pljiladelpliia,  1874.] 
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otoniy,  with  84  recoveries  ;  or  rather  more 
than  1  success  for  4  operations.  Bouchut, 
Bero-erou,  and  Barthez  have  reported  not 
very  different  results  in  France.  In  eight 
London  Hospitals  (to  1859)  170  operations 
were  recorded,'  with  57  recoveries.  The 
most  favorable  results  for  a  considerable 
number  of  cases  appear  to  have  been 
those  of  Trousseau,  in  Paris.  In  private 
practice  he  is  reported  as  having  had,  be- 
tween 1851  and  1854,  24  operations,  with 
14  recoveries.  Trousseau  advocated  early 
operations  ;  the  prognosis  of  which  is  no 
doubt  better  than  that  of  those  postponed 
until  a  moribund  state  is  reached.  In 
this  country,  the  uncertainty  of  the  opera- 
tion itself,  and  the  possibility  of  the  false 
membrane  being  detached  so  as  to  ahow 
recovery  without  operation,  have  made  it 
generally  difficult  to  avoid  postponing  it 
until  a  very  late  stage.  All  statistics 
show  particularly  unfavorable  results  from 
tracheotomy  with  patients  under  two  years 
of  age. 

In  regard  to  the  operation  itself.  Trous- 
seau, C.  West,  and  K.  "VV.  Parker'  particu- 
larly urge  the  importance  of  cleaning  out 
the  trachea,  with  a  feather  or  otherwise, 
before  inserting  the  tube.  Besides  its  not 
being  too  small,  the  tube  should  have  a 
curve  not  too  great  •,  imitating  rather  (to 
use  Parker's  language)  the  Gothic  than 
the  Roman  arch.  If,  afterwards,  the  inner 
tube  should  be  found  to  be  dry.  West  and 
Parker  advise  spraying  into  it  a  solution 
of  sodium  bicarbonate,  ten  to  twenty  grains 
to  the  ounce  of  water,  from  time  to  time. 
-H.] 

One  great  cause  of  non-success  from 
this  operation  has  been  owing  to  cases  of 
diphtheria  being  mistaken  for  Croup.  The 
striking  diflercnce  in  the  character  of  the 
two  diseases,  and  in  the  treatment  they 
require,  struck  me  forcibly  during  the  ob- 
servation of  some  cases  at  the  Hopital 
des  Enfants  Malades,  under  the  care  of 
Trousseau,  in  the  summer  of  1850  ;  the 
want  of  success  in  the  earlier  operations 

['  Mi-d.  Times  and  Gazette,  Oct.  15,  1859.] 
[2  Lancet,  Nov.  30,  1878.  J 


TREATMENT. 


69 


at  that  institution  may  partly  be  attri- 
buted to  such  cases  bciug  treated  as  Croup 
in  our  sense  of  tlie  word.  The  favorable 
result  in  some  cases  recorded  by  Dr.  Con- 
way Evans'  may  be  attributed  to  his 
recognition  of  their  true  relation  in  this 
respect.  During  the  period  1850-53,  but 
few  of  the  croupal  affections  that  came 
under  my  notice  at  the  Marylcbone  In- 
firmary were  cases  of  diphtheria  ;  during 
the  last  ten  years  the  majority  of  cases  in 
London  requiring  tracheotomy  have  been 
cases  of  this  kind. 

For  the  operation  a  good  light  is  indis- 
pensable ;  also,  two  assistants,  one  of 
whom  may  be  the  nurse,  but  two  in  addi- 
tion are  preferable  ;  an  unyielding  cushion 
to  support  the  shoulders,  so  that  the  head 
may  rest  well  back  upon  the  table  beneath. 
An  incision  not  less  than  an  inch  and  a 
half  in  length  is  to  be  made  exactly  in 
the  middle  line ;  three  ink-spots  on  the 
skin  may  be  made  to  indicate  this,  and 
further,  to  avoid  any  superficial  vein,  the 
skin  should  be  pinched  up  on  both  sides, 
and  transfixed  with  the  knife  cutting  out- 
wards. Each  layer  of  fascia  is  to  be  di- 
vided on  a  director,  the  knife-edge  always 
being  turned  from  the  sternum,  the  isth- 
mus of  the  thyroid  is  to  be  pulled  upwards 
by  a  blunt  hook,  and  the  cellular  tissue 
at  its  inferior  border  parted  by  the  di- 


rector, with  as  little  use  of  the  knife  as 
possible  ;  nevertheless  the  trachea  should 
be  bared  over  the  line  at  which  it  is  to  be 
opened  ;  the  edges  of  the  external  wound 
are  to  be  held  apart  by  blunt  hooks  or 
wire  retractors  ;  small  sponges  affixed  to 
stems  are  useful ;  all  hemorrhage  is  to  be 
restrained  before  the  trachea  is  opened  ; 
a  sharp  hook  may  be  used  to  fix  the  tra- 
chea, or  it  may  be  seized  below  with  the 
artery-forceps.  I  have  seen  no  sharp- 
pointed  director  suited  for  perforating  the 
trachea  and  guiding  the  knife  securely  ; 
having  the  thyroid  drawn  well  up  and 
shortening  the  knife  in  the  hand  with  the 
edge  directed  upwards  suffices  to  enter 
the  trachea  safely  and  to  secure  a  well- 
placed  opening.  The  expanding  forceps 
or  dilator  is  a  useful  aid  in  the  introduc- 
tion of  the  tube.  However  retracted  the 
chest  walls,  some  escape  of  air  and  mucus 
generally  follows  the  knife,  and  then  a 
full  inspiratory  action  restores  at  once  the 
normal  outline  of  the  chest ;  if  respira- 
tion have  ceased,  it  would  be  desirable  by 
means  of  a  tube  to  make  suction  from  the 
trachea  before  commencing  artificial  in- 
flation of  the  lungs  or  the  auxiliary  respi- 
ratory movements.  Chloroform  has  been 
used  safely  in  this  operation  on  several 
occasions,  but  it  may  be  better  in  some 
cases  to  abstain    from  any  addition  to 


Bry.int'3  Cauula.     A.  Full  length.     B.  Shortened.] 


already  existing  causes  of  apnoea,  al- 
though it  much  facilitates  the  operation." 
The  tube  introduced  should  always  be  the 
spring-sided,  bivalve  one  ;  the  inner  tube 
should  have  an  opening  in  its  upper  con- 
vex surface,  as  used  by  Liston ;  after  a 
time  a  valve  fitted  to  one  of  this  kind,  as 
recommended  by  Mr.  Thomas  Smith,'  to 
admit  of  inspiration  through  it,  and  of 
expiration  through  the  larynx,  is  a  valu- 
able addition  ;  the  collar  recommended 
by  M.   Trousseau    advantageously  inter- 

'  Edinburgh.  Medical  Journal,  18S0.  Vol. 
V.  p.  400. 

[2  Ether  is  undoubtedly  safer  for  this 
use. — H.] 

'  The  Obstacles  to  the  Re-establishment  of 
Natural  Respiration  after  the  Performance  of 
Tracheotomy,  by  Thomas  Smith,  F.R.C.S.  A 
paper  read  before  the  Medico-Chirurgical  So- 
ciety, June  27th,  18(i5. 


vencs  between  the  outer  extremity  of  the 
tube  and  the  skin. 

[It  is  important,  after  tracheotomy,  for 
the  atmosphere  breathed  by  the  patient 
to  be  warm  and  moist.  Some  practitioners 
assert  the  advantage,  in  all  cases  of  seri- 
ous croup,  whether  operated  on  or  not,  of 
maintaining  a  temperature  around  the 
patient  of  90°  or  95°  Fahr.,  kept  in  a  high 
degree  of  humidity  by  the  generation  of 
steam.  Inhalation  of  the  vapor  of  lime- 
water,  and  of  that  of  a  solution  of  lactic 
acid,  is  reported  to  promote  the  dissolu- 
tion of  the  membranous  exudation.  Such 
remedies  are,  at  least,  safe  and  worthy  of 
trial.— H.J 

After  the  operation  free  use  is  to  be 
made  of  nutrient  and  remedial  enemata  ; 
liquids  can  sometimes  be  swallowed  with 
ease,  at  others  they  require  always  to  be 
given  in  the  form  of  sop. 

Secondary  Croup  requires   support   or 


70 


CROUP. 


stimulation  from  the  first ;  no  emetics 
more  depressing  than  ipecacuanlia  wine 
are  available  for  repetition  ;  this  one  an- 
swers very  well  when  they  are  only  re- 
quired to  meet  the  nocturnal  remissions, 
at  other  times  this  interferes  too  much 
with  the  desire  for  nourishment ;  small 
doses  of  sulphate  of  copper  in  solution, 
as  proposed  by  Hoffman,  act  well  as  an 
emetic  on  repetition  ;  in  some  cases  alum, 
as  recommended  by  Dr.  Meigs  of  Phila- 
delphia, teaspoonful  doses  of  the  powder 
being  given  in  honey  or  syrup  every  ten 
or  fifteen  minutes  ;  it  is  rarely  necessary 
to  give  the  second  dose,  and  the  emetic 
effect  may  be  obtained  several  times  a 
day  without  exhausting  the  patient.  An 
occasional  dose  of  calomel  is  of  service  ; 
there  is  no  necessity  for  the  continuous 
use  of  mercury,  and  its  full  influence  is 
prejudicial.  Great  benefit  often  results 
from  the  administration  of  full  doses  of 
perchloride  of  iron.  Salines  are  only  ad- 
missible when  Croup  complicates  the  early 
stage  of  measles ;  at  other  times  and  in 
the  other  exanthemata  the  mineral  acids 
are  better  adjuncts.  The  air  to  be  re- 
spired need  not  to  be  kept  as  warm  and 
moist  as  in  primary  Croup,  but  there  must 
be  the  same  care  as  to  its  purity.  Close 
attention  is  to  be  given  to  the  state  of  the 
fauces  ;  local  applications  are  of  service 
here  both  as  a  stimulus  to  the  mucous 
membrane  near  the  entrance  of  the  larynx, 
and  for  the  removal  of  the  mucosities 
which  offer  some  impediment  both  to  res- 
piration and  deglutition.  If  nourishment 
and  wine  are  not  readily  swallowed,  nu- 
trition is  to  be  supplemented  by  the  injec- 
tion per  rectum  of  small  quantities  of 
beef-tea,  to  which  a  little  brandy  must 
occasionally  be  added. 

VAEiExrES. — There  is  great  difficulty 
in  defining  the  varieties  of  Croup  that 
have  been  described  :  the  greater  number 
of  them  depend  either  on  the  inclusion  of 
other  diseases,  or  on  a  misapprehension  of 
the  nature  of  this ;  the  terms  spasmodic 
and  nervous  have  been  applied  to  the 
most  acute  inflammation  of  the  trachea, 
as  well  as  to  spasm  of  the  glottis  ;  while 
pseudo-membranous,  inflammatory,  or  as- 
thenic have  probably  included  more  cases 
of  diphtheria  than  of  Croup,  Catarrhal 
Croup  has  been  appKed  to  all  these  varie- 


ties when  they  fortunately  have  had  re- 
covery as  their  one  common  result. 
Croupal  catarrh  may  exist  independ- 
ently, the  inflammation  being  superficial 
and,  under  favorable  circumstances,  rap- 
idly passing  off:  stridulous  laryngitis,  as 
used  by  M.  Bretonneau,  may  be  taken  as 
its  type  ;  though  not  requiring  the  most 
energetic  treatment,  it  must  never  be  neg- 
lected. The  temperature  of  the  patient 
here  affords  the  most  valuable  indication 
of  the  gravity  of  the  disease.  In  merely 
spasmodic  attacks  there  is  little  or  no  ele- 
vation of  temperature.  The  stridulous 
laryngitis  or  false  Croup  of  M.  Guersant 
includes  many  of  the  slighter  cases  of 
Diphtheria  as  well  as  of  Croup  ;  he  has 
remarked"  the  frequency  with  which  it 
occurs  among  the  upper  classes  of  Paris 
rather  than  among  the  poor,  and  that  it 
is  sometimes  observed  in  connection  with 
exudation  on  the  fauces,^  a  complication 
which  he  justly  considers  as  "  fort  embar- 
rassante  pour  le  diagnostic ;"  these  cir- 
cumstances prevent  the  terms  False  Croup 
and  Catarrhal  Croup  from  being  considered 
equivalent.  Epidemic  Croup  is  strictly 
diphtheria  ;  when  that  disease  prevailed 
epidemically  in  England  at  the  end  of  the 
last  century,  any  fresh  outbreak  of  it  w-as 
so  spoken  of;  an  outbreak  at  Chesham,  in 
Buckinghamshire,  in  1793,  carefullj'  de- 
scribed by  Mr.  Bumsey,  leaves  no  doubt 
on  this  point  ;  sometimes  on  its  appear- 
ance in  a  fresh  locality  it  was  simply  called 
Croup,  and  the  word  excited  as  much  ter- 
ror then,  as  diphtheria  has  again  given  us 
reason  to  associate  with  the  disease  it  now 
designates. 

[Allusion  has  been  made  above  to  the 
subdivision  of  croupal  affections  into  three 
varieties,  besides  the  laryngo-tracheal 
lesion  of  diphtheria.  A  sufficiently  com- 
plete classification  of  the  disorders  in 
which  laryngeal  dysxmoea  occurs  as  a  lead- 
ing symptom,  may  be  the  following  : — 

Laryngismus  Stridulus  ; 

Spasmodic  Night  Croup  ; 

Croupal  Catarrh ; 

Pseudo-membranous  Laryngitis ; 

Laryngeal  Diphtheria. — H.] 


'  Archives  Ggngrales  de  M^decine,  tome 
xvii.  Croup  et  Pseudo  Croup.  M.  Blaohe, 
p.  493. 

2  Ibid.  p.  .'507. 
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B,  Diseases  of  the  Thoracic  Organs. 


1.  Emphtsema. 

2.  Asthma. 

3.  Phthisis. 

4.  Cancek. 

5.  Acute  Pneumonia. 

6.  Chronic  Pneumonia. 


7.  Stphilitic     Affec- 

tions OF  the  Lung. 

8.  Brown  Induration 

OF  the  Lung. 

9.  Cirrhosis. 

10.  Apneumatosis. 


11.  Bronchitis. 

12.  Pleurodynia. 

13.  PuEurasY. 

14.  IIydrothorax. 

15.  Pneumothorax. 


EMPHYSEMA  OF  THE  LUNGS. 

By  Sir  William  Jennek,  Bart.,  M.D.  Lond.,  D.C.L.  Oxon.,  F.R.S. 


Definition. — Relative  excess  of  air  in 
a  part  or  tlie  whole  of  the  lungs. 

The  relative  excess  of  air  may  be  the 
result  of  increase  in  the  quantity  of  air  in 
the  vesicles,  of  diminution  in  the  solid 
tissues  of  the  lung,  or  of  the  presence  of 
air  in  lung  structures  which  in  health  do 
not  contain  air. 

Pulmonary  Emphysema  may  be  divided 
into — 

1.  Interlobular,  extra-vesicular,  or  ex- 
tra-alveolar Emphysema. 

2.  Vesicular  or  alveolar  Emphysema. 
This  division,  first  made  by  Laennec, 

has  been  adopted  by  all  subsequent  writers 
on  the  subject. 


Interlobular,  Extra- Vesicular,  or 
Extra-Alveolar  Emphysema. 

Definition. — Air  in  the  •  connective 
tissue  of  the  lung. 

The  connective  tissue  of  the  lung  is 
seated  chiefly,  at  least,  between  the  lobules 
and  under  the  pleura.  The  air  in  extra- 
vesicular  Emphysema  occupies  the  meshes 
of  this  connective  tissue. 

When  air  is  present  in  the  connective 
tissue  between  the  lobules,  it  accumulates 
in  small  bubbles  of  tolerably  equal  size, 
separated  from  each  other  by  bands  of 
tissue,  so  that  the  surface  of  the  lung 
looks  as  if  streaked  or  crossed  by  rows  of 


small  beads.  When  air  is  in  the  sub 
pleural  tissue  it  forms  air-blebs,  sometimei 
of  very  large  size. 

Air  may  be  formed  after  death  in  th( 
connective  tissue  of  the  lungs  by  decom 
position  ;  it  may  be  generated  there  durins 
life  by  gangrene  ;  and  it  may  be  extra va 
sated  into  the  same  tissue  in  consequenc( 
of  rupture  of  the  normally  air-containin' 
structures  of  the  lung.  When  formed  bj 
decomposition  after  death,  the  gas  ii 
usually  seated  in  the  interlobular  tissue 
when  generated  by  gangrene,  in  the  ."sub 
pleural  tissue ;  and  when  cxtravasatec 
from  the  air-vesicles,  it  commonly  occu 
pies  both  situations. 

Air  extravasated  into  the  connective 
tissue  of  the  lung  occasionally  finds  its 
way  into  the  posterior  mediastinum,  anc 
thence  into  the  subcutaneous  tissue  of  th« 
neck,  face,  trunk,  &c. 

Rupture  of  the  normal  air-vesicles  maj 
be  the  result  of  injury  inflicted  from  with- 
out, or  of  the  pressure  of  the  air  on  theii 
inner  surface  during  violent  expiratorj 
eflbrts  made  when  the  glottis  is  closed, 
e.  g.  during  cough  and  parturient  eflbrts, 
The  distension  of  the  air-vesioles  by  in- 
spiratory efforts  is  never  great  enough  tc 
cause  their  rupture. 

Interlobular  Emphysema  is  a  conditio! 
of  little  importance.  When  the  air  finds 
its  way  through  the  connective  tissue  o: 
the  posterior  mediastinum  into  the  subcu- 

(71) 
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meous  tissue,  the  air  is  quicljly  absorbed, 
ad  in  a  few  days  no  trace  of  tlie  Einpliy- 
;ma  is  to  be  detected. 

With  the  exception  of  the  cases  in  which 
le  air  reiiclies  the  subcutaneous  tissue, 
le  diagnosis  of  pulmonary  extra-vesicular 
Emphysema  is  impossible,  and  even  in 
lese  cases  there  are  no  pulmonary  signs 
r  symptoms  to  indicate  the  existence  of 
le  local  lesion. 

Should  the  existence  of  extra-vesicular 
Emphysema  be  ascertained,  no  treatment 
i  needed. 
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Definitiox. — Increase  in  the  capacity 
nd  size  of  the  air-vesicles  of  the  lungs. 

Pulmonary  Vesicular  Emphysema  is  a 
ery  common,  and  frequently  a  grave 
isease. 

Causes  of  increase  in  the  capacitij  and 
Ize  of  the  air-vesicles. — All  forms  and  de- 
rees  of  Pulmonary  Vesicular  Emphy- 
L-ma  have  their  origin  either  in  destruction 
f  the  partitions  between  the  air-vesicles, 
r  in  over-distension  of  individual  air- 
esicles.  In  the  former  case,  two  or  more 
ir-vesicles  are,  by  the  primary  lesion, 
lirown  into  one  ;  in  the  latter,  each  air- 
esicle  is,  by  an  over-distending  force, 
iicreased  in  capacity  and  size. 

It  is  improbable  that  nutritive  changes 
a  the  tissue  of  the  walls  of  any  hollow 
iscus  ever  lead  directly  to  expansion  of 
ts  cavity.  But  changes  in  the  walls  of  a 
loUow  viscus  may  weaken  their  resisting 
lower  and  so  favor  the  expansion  of  its 
avity  ;  and  again,  changes  in  the  walls  of 
,  hollow  viscus  may  cause  a  dilatation  to 
le  permanent,  which  otherwise  would 
lave  been  temporary. 

Changes  in  the  walls  of  a  hollow  viscus, 
fhich  strengthen  their  resisting  power, 
nay,  at  the  same  time,  weaken  their  con- 
ractile  power.  "Walls  so  changed  may 
esist  a  dilating  force  longer  than  healthy 
vails,  but  should  the  dilating  force  be 
ufftcient  to  stretch  them,  the  dilatation 
if  the  cavity  they  inclose  is  permanent. 
The  walls  are  indeed  stronger,  but  then 
he  cavity  is  more  likely  to  suffer  perma- 
lent  dilatation. 

The  causes  of  increase  in  the  capacity 
md  size  of  the  air-vesicles  of  the  lungs 
ire  then  divisible  into  : — 

1.  The  forces  which  determine  their 
)ver-distension  ; 

2.  The  conditions  which  favor  their 
)ver-distension  ; 

3.  The  conditions  which  render  their 
)ver-distension  permanent ; 

4.  The  lesions  of  structure  by  which 
;wo  or  more  vesicles  are  thrown  into  one. 

Although  this  division  should  always 
be  kept  in  view  when  considering  the 
causes  of  Pulmonary  Vesicular  Emphy- 
sema, it  will  be  better,  in  an  article  such 


as  this,  to  consider  the  causes  included 
in  the  second  and  fourth  divisions  inci- 
dentally, as  occasion  arises,  when  treating 
of  the  "causes  included  in  the  first  and 
third  divisions.  . 

Determining  causes  of  over-ihstension  of 
the  ow--t'esicici,-.— Pressure  of  air  on  the  in- 
side of  the  air-vesicles  is  the  force  which 
directly  causes  their  normal  expansion ; 
increase  in  that  pressure  is  the  immediate 
cause  of  their  over-distension. 

Excess  of  pressure  of  air  on  the  inside 
of  the  pulmonary  air-vesicles  (of  the  whole 
or  of  a  part  of  the  lung)  may  be  brought 
to  bear, 

(«)  By  excessive  expansion  of  the  chest- 
walls  ; 

(6)  By  normal  expansion  of  the  chest- 
walls,  when  disseminated  portions  of  the 
lung  are  shrunken,  and  no  longer  admit 
air ; 

(c)  By  unequal  compression  of  the  lung 
at  the  moment  when  there  is  impediment 
to  the  free  escap)e  of  air  from  its  air-con- 
taining parts. 

(«)  In  health,  inspiration  is  effected  by 
muscular  effort,  ordinary  expiration 
chiefly  by  the  elasticity  of  the  thoracic 
parietes-  and  of  the  lung  textures.  The 
muscular  effort  of  inspiration  overcomes 
the  resistance  to  the  entrance  of  the  air 
into  the  air-vesicles,  offered  by  the  elas- 
ticity of  the  lungs  and  of  the  walls  of  the 
thorax ;  the  muscular  effort  ceasing,  the 
elasticity  of  these  parts  is  sufficient  to  ac- 
complish the  ordinary  expiratory  act. 

The  elasticity  of  the  ribs  and  of  their 
cartilages  diminishes  considerably  as  age 
advances,  while  in  a  large  number  of  cases 
the  muscles  of  inspiration  continue  as 
powerful  as,  and  are  sometimes  more 
powerful  than,  in  early  life.  The  result 
of  inspiratory  expansion  of  the  chest 
being  constantly  accomplished  by  the 
action  of  the  muscles  undiminished  in 
power  and  activity,  and  of  expiratory 
diminution  of  the  chest  being  constantly 
performed  incompletely  and  imperfectly 
by  thoracic  parietes,  the  elasticity  of 
which  is  diminished,  is  gradual  expan- 
sion of  the  chest-walls,  increased  capacity 
of  the  chest,  and  dilatation  of  the  air- 
vesicles  of  the  lungs.  The  capacity  of  the 
chest  not  being  reduced  to  its  normal  size 
during  expiration,  the  inspiratory  effort 
is  made  on  a  chest  retaining  too  much  air 
in  the  lung-vesicles,  and  llius,  especially 
if  there  be  repeated  and  powerful  calls  on 
the  inspiratory  power,  as  from  cough  or 
great  muscular  effort,  the  result  is  con- 
siderable over-distension  of  the  air-vesi- 
cles.' 
In  the  same  way  lessened  elasticity  of 

'  Dr.  G.  Budd,  in  a  paper  on  Pulmonary 
Vesicular  Emphysema,  published  in  the  Med.- 
Chir.  See.  Trans,  for  1840,  clearly  pointed 
out  the  part  which  loss  of  elasticity  of  the 
lung  plays  in  the  production  of  Emphysema. 
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the  lungs  from  age-degeneration,  or  other 
cause,  without  loss  of  power  in  the  mus- 
cles of  respiration,  leads  to  increase  in 
the  capacity  of  the  thorax,  and  over-dis- 
tension of  the  air-vesicles.  The  excessive 
expansion  of  the  thorax,  and  therefore 
the  dilatation  of  the  air-vesicles  in  this, 
as  in  the  last  case,  is  determined  by  ex- 
treme muscular  inspiratory  action — the 
necessary  result  of  deficient  ordinary  ex- 
piratory power.' 

Another  cause  of  increased  expansion 
of  the  thorax  has  been  described  by 
Freund.  He  says  that  persons  of  all 
ages,  from  twenty  years  upwards,  the 
well-nourished  as  much  as  the  witliered 
and  decrepit,  are  liable  to  a  chronic  dis- 
ease of  the  cartilages  of  the  ribs,  which 
results  in  their  hypertrophy  and  increased 
firmness  and  rigidity,  and  in  diminution 
of  their  elasticity.  As  this  increase  in 
the  size  of  the  cartilages  takes  place  in 
all  directions,  the  ribs  and  sternum  are 
separated  from  each  other  more  than  they 
are  in  health  :  the  ribs  being  forced  out- 
wards and  upwards,  and  the  sternum  for- 
wards and  a  little  upwards.  Tlie  capacity 
of  the  thorax  is  thus  (Freund  says)  in- 
creased, and  the  lungs  proportionately 
over-distended.  It  has  been  contended 
by  later  writers  that  Freund  exaggerated 
the  frequency  at  least  of  this  affection  ; 
that  he  supposed  changes  in  the  cartilages 
resulting  from  their  stretching  to  be  tlie 
primary  affection — in  fact,  that  he  took 
the  effects  of  the  action  of  the  determining 
cause  for  the  determining  cause  itself. 
For  the  capacity  of  the  thorax  to  be  in- 
creased under  the  conditions  named  by 
Freund,  the  diapliragm  must  continue  to 
be  at  the  termination  of  ordinary  expira- 
tion on  as  low  a  level  as  in  health.  Usu- 
allj',  however — and  perhaps  always  when 
the  cartilages  lengthen — they  bend  so  as 
to  form  an  angle,  with  its  concavity  up- 
wards, about  their  centre. 

(b)  It  is  evident  that  if  disseminated 
portions  of  lung  are  from  any  pathological 
condition  diminished  in  size  and  no  longer 
admit  air,  and  that  if,  at  the  same  time, 
the  chest-walls  expand  during  inspiration 
to  the  same  amount  as  in  health,  the  air- 
admitting  vesicles  must  be  over-distended 
in  proportion  to  the  number  of  cells  into 
which  no  air  enters,  and  the  degree  to 
which  the  airless  vesicles  are  diminished 
in  size.  Thus,  in  certain  cases  of  bron- 
cliitis,  disseminated  lobular  collapse  is 
common.  The  collapsed  lobules  are 
smaller  in  bulk  than  are  the  air-contain- 
ing lobules — their  vesicles  admit  no  air 
during  inspiration.  The  necessary  result 
is,  that  if  the  chest-walls  expand  to  the 
same  degree  as  before  the  establishment 
of  collapse,  and  so  inspire  an  equal  quan- 

>  See  p.  75. 


tity  of  air,  the  capacity  of  all  the  air-v 
icles  still  pervious  must  be  increased.' 

(c)  If  a  lung  removed  from  the  body 
moderately  inflated,  and  the  broncl 
leadmg  to  it  be  tied,  and  then  tlie  s 
stance  of  the  organ  be  compressed  at  ( 
part,  over-distension  of  the  air-vesicles 
the  uncompressed  part  is  produc 
Should  the  compressed  part  be  large,  a 
the  compression  considerable,  even  r 
ture  of  the  air-vesicles  of  the  uucc 
pressed  part  may  result.  Under  the  c 
ditions  supposed,  air  is  forced  from 
compressed  parts  of  the  lung  into  the  : 
admitting  structures  of  the  uncompres; 
parts  of  the  lung.^ 

The  conditions  essential  to  the  ov 
distension  of  the  air-vesicles  here  prep- 
are : — 

(a)  Inflation  of  the  lunff. 

(6)  Closure  of  the  natural  passage 
the  escape  of  air  from  the  lung. 

(c)  Unequal  pressure  on  the  lung. 

(d)  Unequal  support  of  different  pa 
of  the  lung. 

During  violent  cough  and  great  mus 
lar  eftbrt,  these  essential  conditions  i 
fulfilled  :— 

(a)  Preparatory  to  cough  and  to  gri 
muscular  effort,  a  deep  inspiration 
taker,  i.  e.,  the  lungs  are  inflated. 

(h)  Then  the  glottis  is  closed,  j.  e.,  1 
air  is  prevented  escaping  by  the  natu 
channel. 

(c)  Then,  by  the  action  of  the  expi 
tory  muscles,  the  lungs  are  strongly  co 
pressed,  and  an  examination  of  the  str 
ture  of  the  thoracic  walls  at  once  sho 
that  the  compression  must  be  unequal. 

{(I)  Examination  of  the  structure  of  i 
walls  of  the  chest  also  shows  that  the  si 
port  offered  to  the  lungs  by  those  walls 
very  different  in  degree  at  different  pari 

Again,  when  blowing  a  wind  inst 
ment  the  chest  is  expanded  to  its  utmo 
and  then  the  chest-walls  compress  the 
flated  lungs — the  air  cannot  escape 
freely  through  the  instrument  as  throu 
the  open  glottis,  and  the  mechanical  effi 
is  over-distension  of  the  air-cells  of  t 
least  compressed  and  least  supported  pa 

'  This  point  has  been  excellently  w 
brought  out  by  Dr.  W.  Gairdner. 

2  This  expiratory  theory  was  first  advanc 
by  Mendelssohn,  in  a  very  able  paper,  "  I 
Mechanismns  der  Respiration  und  Circu 
tion,"  1845.  The  writer  of  this  article  v. 
unacquainted  with  Mendelssohn's  paper  wh 
he  advanced  the  same  theory  in  1857,  and 
far  as  he  knows  the  existence  of  Mende 
sohn's  paper  was  unknown  in  this  counti 
and  rarely,  if  ever,  referred  to  abroad  1 
Biemer's  article  appeared  in  1S67. 

3  For  details  on  this  point  see  the  autho 
paper  on  the  Determining  Causes  of  Puln 
nary  Vesicular  Emphysema,  in  the  Med.-Ch 
Soc.  Trans.  1857. 
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proportion  to  the  impediment  to  the 
;ape  of  air  and  tlie  force  witli  whicli  it 
ittempted  to  drive  the  air  forward. 
The  over-distension  of  the  air-cells  thus 
3cted  will  be  in  proportion  to  the  amount 
inflation  of  the  whole  lung,  to  the  tirni- 
3S  with  which  the  glottis  is  closed,  or 
i  smallness  of  the  aperture  of  the  wind 
>trunient,  or  other  obstacle  to  the  free 
;ape  of  air  ;'  to  the  extent,  degree,  and 
ference  in  the  force  of  compression  ex- 
;ised  on  the  several  parts  of  the  lung  at 
3  same  moment ;  and  to  the  deficiency 
support  afforded  to  the  less  compressed 
rts  by  the  thoracic  parietcs.  The 
sater  and  the  more  extensive  the  com- 
3Ssion  of  one  part  of  the  lung,  and  the 
s  the  compression  of  the  other,  the 
sater  will  be  the  distension  of  the  air- 
.Is  in  the  less  compressed  part ;  and  the 
.s  the  imperfectly  compressed  parts  are 
pported  by  the  thoracic  parietes,  the 
safer  will  be  the  distension  of  their  air- 
sicles. 

It  would  at  first  sight  appear  that  the 
er-distension  of  the  vesicles  should  be 
all  cases  limited  to  the  less  compressed 
d  the  less  supported  parts  of  the  lungs, 
t  on  further  examination  it  will  be  seen 
at  this  opinion  is  erroneous.  Thus,  if 
im  some  change  in  the  walls  of  the  chest 
of  the  air-vesicles,  the  latter  continue 
er-distended  after  the  force  which  di- 
3tly  determined  their  over-distension 
s  ceased  to  act,  or  in  other  words,  if 
ere  be  permanent  dilatation  of  the  air- 
ds,  then  the  size  of  the  chest  and  of  the 
igs  is  permanently  increased. 
The  portions  of  lung  corresponding  to 
B  intercostal  spaces  are  less  compressed 
d  less  supported  just  before  violent  ex- 
•ation  than  are  the  parts  immediately 
der  the  ribs  themselves.  Now  with 
ery  increase  in  the  size  of  the  lungs,  or 
Drax,  or  both,  the  relative  positions  of 
3  lungs  and  ribs  are  changed.  As  the 
est  enlarges,  the  ribs  assume  a  more 
rizontal  position,  the  lower  intercostal 
xces  become  wider,  and  their  support- 
r.  power  by  so  much  diminished. 
By  these  changes  in  the  lungs  and  in 
3  chest-walls  their  relative  positions  are 
ing  constantly  shifted,  and  fresh  por- 
ns  of  the  lungs  are  being  constantly 
3ught  to  correspond  to  the  ribs  and  to 
3  intercostal  spaces,  <fec. ,  and  thus,  ulti- 
itely,  the  air-vesicles  of  the  whole  lung 
ly  be  over-distended.  But  when  the 
■-vesicles  of  the  whole  lung  are  thus 
er-distended,  the  dilatation  of  the  vesi- 
s  at  the  apex  and  margin  of  the  lung  is 
excess  of  the  dilatation  of  the  vesicles 
other  parts.  Strong  expiratory  effort, 
lile  there  is  impediment  to  the  free  es- 
pe  of  air  from  a  part  or  whole  of  the 
ig,  is  now  admitted  to  be  the  most  com- 

'  Dr.  Budd's  case. 


mon  efficient  determining  cause  of  over- 
distension of  the  air-vesicles. 

Pulmonary  Vesicular  Emphysema  is 
very  common  in  horses,  and  for  this  rea- 
son, viz.,  that  they  are  constantly  making 
powerful  muscular  eflbrts  with  closed 
glottis.  No  one  who  watches  a  horse 
draw  a  heavy  load  up  a  short  steep  incline 
on  a  damp  cold  day  can  doubt  this.  While 
making  the  eflbrt,  the  horse  holds  its 
breath,  having  previously  inflated  its 
lungs — no  sooner,  however,  does  the  ani- 
mal cease  its  eflbrt  than  the  glottis  is 
opened  and  the  air  suddenly  expressed 
from  the  lungs.  The  degree  to  which  the 
air  was  compressed  during  the  powerful 
effort  (and  the  consequent  strain  on  the 
less  compressed  and  less  supported  part 
of  the  lung)  may  be  judged  by  the  distance 
to  which,  and  the  sudden  violence  with 
which,  the  cloud  of  breath-vapors  is  seen 
to  be  driven  forth. 

Pernianence-seciiring  causes,  or  the  condi- 
tions which  render  over-distension,  or  in- 
crease in  the  capacity  and  size  of  the  air- 
vesides  of  the  lungs  perm.anent. — Whatever 
destroys  the  partitions  between  adjacent 
air-vesicles,  and  whatever  permanently 
diminishes  the  ordinary  or  habitual  respi- 
ratory power,  must,  to  a  like  degree,  be  a 
permanence-securing  cause  of  increase  in 
the  capacity  and  size  of  the  air-vesicles. 
The  permanence-securing  causes,  there- 
fore, are  : — 

1.  Direct  injury  to  the  elasticity  of  the 
walls  of  the  air-vesicles  ; 

2.  Permanent  diminution  of  the  power 
of  supporting  or  compressing  the  lung,  at 
any  one  part,  during  violent  expiratory 
efforts  ; 

3.  Changes  in  the  structure  of  the  pa- 
rietes of  the  thorax,  which  permanently 
diminish  their  elasticity,  and  therefore 
their  ordinary  or  habitual  expiratory 
power  ; 

4.  Chronic  changes  in  the  structure  of 
the  lungs,  which  permanently  diminish 
their  elasticity,  and  therefore  their  ex- 
piratory power  ; 

.5.  Atrophy  of  the  septa  between  the 
air-vesicles  of  the  lungs,  by  which  two  or 
more  vesicles  are  thrown  into  one. 

1.  If  the  forces  which  expel  the  air 
from  the  air-vesicles,  viz.,  the  elasticity  of 
tlie  thoracic  parietes,  and  the  elasticity  of 
the  walls  of  the  air-vesicles,  are  at  the 
termination  of  over-distension  of  the  vesi- 
cles in  a  state  of  health,  then  the  force 
determining  their  over-distension  ceasing 
to  act,  the  air-vesicles  return  to  their 
natural  size ;  but  if,  as  very  rarely  hap- 
pens, the  air-vesicles  have  been  very 
greatly  over-distended,  or  kept  for  a  very 
long  time  over-distended,  or  have  been 
very  repeatedly  over-distended,  then  the 
elasticity  of  the  walls  of  the  air-vesicles 
may  be  permanently  injured,  and  the 
over-distending  force  ceasing  to  act,  they 
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do  not  recover  their  normal  dimensions. 
They  are  under  the  circumstances  sup- 
posed permanently  over-distended.  The 
elastic  structures  of  their  walls  have  been 
directly  injured  by  the  over-distending 
force.  So  great  even  may  be  the  force  by 
which  their  over-distension  has  been  ef- 
fected, that  the  partitions  between  adja- 
cent vesicles  may  be  destroyed,  and  two 
or  more  vesicles  thrown  into  one ;  or 
even,  as  has  been  previously  mentioned, 
the  destruction  may  have  reached  further, 
and  air  have  been  extra vasated  into  the 
interlobular  tissue. 

2.  The  observations  of  Ziemssen  on  a 
case  in  which  there  was  loss  of  muscular 
power  in  the  four  upper  intercostal  spaces, 
proves  that  this  loss  may  be  a  cause  of 
Vesicular  Emphysema.  In  Ziemssen's 
case,  during  violent  expiratory  effort, 
these  intercostal  spaces  no  longer  affording 
their  normal  support  to  the  lung  were 
forced  outward  so  much  as  to  stand  above 
the  level  of  the  ribs.  When  the  muscles 
of  either  intercostal  spaces  were  stimu- 
lated to  contract  by  faradization,  then 
the  bulging  during  expiratory  efforts  of 
that  intercostal  space  ceased,  thus  proving 
that  want  of  muscular  contraction  at  any 
part  during  expiratory  effort  is  a  cause  of 
over-distension  of  the  air-vesicles  of  the 
luns  at  that  point ;  and  if  the  want  of 
support  be  permanent,  then  certainly  the 
over-distension  will  be  permanent. 

3.  The  degenerations  of  the  ribs  and 
cartilages  incident  to  age  diminish  their 
elasticity,  and  consequently  diminish  the 
expiratory  power  of  the  chest-walls.  If, 
as  was  previously  pointed  out,  the  inspira- 
tor}' muscles  act  perfectly  when  the  ex- 
piratory force  resulting  from  the  resilience 
of  the  ribs  and  cartilages  is  diminished, 
dilatation  of  the  thorax,  over-distension 
of  the  air-vesicles,  and  enlargement  of  the 
lungs  are  determined. 

As  age-degeneration  is  a  permanent 
lesion,  the  loss  of  elasticity  resulting  from 
it  is  permanent ;  the  dilatation  of  the 
thorax,  over-distension  of  the  air-vesicles, 
and  the  enlargement  of  the  lungs,  is  per- 
manent. Age-degeneration  of  the  ribs 
and  their  cartilages  is,  with  perfectly  act- 
ing inspiratory  muscles,  therefore  a  per- 
manence-securing cause  of  Large-lunged 
Vesicular  Emphysema. 

The  disease  of  the  cartilages  of  the  ribs 
described  by  Freuncl,  once  established,  is 
permanent,  and  therefore,  the  over-dis- 
tension of  the  air-vesicles  due  to  the  ex- 
pansion of  the  chest  resulting  from  it,  is 
also  permanent. 

4.  5.  "Whatever  changes  in  the  lungs 
diminish  their  elasticity,  to  the  same  de- 
gree render  permanent  the  over-distension 
of  the  air-vesicles  determined  by  any  of 
the  forces  previously  enumerated. 

Diminished  elasticity  of  the  lung  may 
be  the  consequence  of  those  changes  m 


texture  which  result  from  repeated 
long-continued  congestion.  After  a  p 
has  been  the  seat  of  long-continued  oi 
repeated  congestion,  it  is,  if  an  organ, 
durated  and  toughened  ;  if  a  tissue,  tou; 
ened  and  thickened.  If  death  occur  k 
after  the  outset  of  the  congestion,  the 
certain  amount  of  wasting  of  the  origi 
structures  is  found  to  have  taken  pla 
In  some  cases,  certainly,  these  chan 
are  due  to  the  formation  among  tlie  d 
mal  anatomical  elements  of  the  part, 
imperfectly  developed  connective,  tibro 
or  fibro-cellular  tissue. 

All  degenerations  of  texture  iuuiden 
age  are  attended  by  more  or  less  loss 
elasticity.' 

The  degenerations  incident  to  age,' 
they  affect  the  lung,  may  be  divided  tims 

(a)  Atrophy,  or  waste  of  all  the  anatc 
ical  constituents  of  the  lung,  with  gene 
diminution  in  its  size.  As  the  partiti' 
between  the  air-vesicles  atrophy,  two 
more  vessels  are  thrown  into  one.  T 
form  of  atrophy  has  been  supposed  to 
preceded  by  fatty  degeneration. 

(b)  Thickening  of  the  fibrous  elemeni 
the  lung,  with  more  or  less  waste  of  so 
of  its  anatomical  constituents.  When 
subject  of  this  form  of  degeneration 
size  of  the  lung  is  often  increased,  anc 
may  be  considerably  so. 

In  this  latter  form  of  age-degencrat 
there  is,  at  the  outset  at  least,  no  atroj 
of  the  inspiratory  muscles  ;  while  in 
former,  the  muscles  on  the  outside  of 
chest  are  wasted  and  pale,  and  the  c 
phragm  is   thin,   lax,  and   in  folds, 
both,  the  ribs  and  cartilages  are  the  s 
of  degenerative  changes  attended  by  1 
of  elasticity. 

So,  also,  when  the  ribs  and  cartila, 
lose  elasticity  from  age-degeneration, 
lungs  rarely  preserve  their  normal  ela: 
city  ;  they  too,  commonly,  like  the  r 
and  cartilages,  are  suffering  from  a 
degeneration. 

The  conjunction  of  diminished  elastic 
of  the  lungs  and  of  the  parietes  redu 
the  ordinarj'  or  habitually  employed  es 
ratory  force  to  a  minimum.     Now,  t 

'  Ditninntion  of  elasticity  is  one  of  tlie  n" 
marked  effects  of  the  changes  in  nutrition 
cident  to  advancing  age,  e.  g.,  of  the  si 
giving  the  aged  look  ;  of  the  arteries,  cans 
them  to  become  tortuous  or  S  shaped,  at  fl 
when  the  part  in  which  they  are  placed 
shortened,  as  in  flexion  of  the  limbs,  i 
then  permanently  ;  of  the  intervertebral  c 
tilages,  of  the  elastic  structures  in  tlie  sol< 
the  foot,  the  joints,  the  bones,  &c. 

*  Those  changes  of  nutrition  which  are 
characteristics  of  age,  and  in  fact  constit 
old  age,  may  occur,  generally  or  locally, 
an  unusually  early  age.  Thus,  one  n 
grows  prematurely  old  as  regards  his  ja' 
another  as  regards  his  hair,  another  as 
gards  the  heart,  &c. 
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Qg  the  case,  if  the  muscles  of  inspira-  I 
1  and  of  expiration  retain  their  nor-  | 
1  power,  then  frequent  cough,  habitual 
lining  at  stool,  moving  heavy  weights, 
nbing  hills,  blowing  wind  instruments, 
ather  causes  of  repeated  and  powerful 
piratory  efforts,  followed  by  violent  ex- 
atory  compression  of  the  inflated  lungs, 
;h  impediment  to  the  escape  of  air,  wiU 
followed  by  great  and  permanent  in- 
ase  in  the  size  of  the  thorax,  and  cor- 
ponding  over-distension  of  the  air-vesi- 
s. 

Changes  in  the  lung,  attended  l-iy  loss 
elasticity,  said  to  be  independent  of  age 
i  of  congestion,  have  been  described  by 
rious  authors. 

M.  ^'illemin  thinks  that  the  true  ana- 
nical  structure  of  the  walls  of  the  air- 
sicles  is  a  network  of  capillary  vessels, 
th  a  nucleus  filling  each  intercapillary 
■sh,  and  elastic  fibres  on  the  inside  of 
3  vesicles  crossing  over  the  capillaries 
d  intercapillary  nuclei.  "In  P.ulmo- 
ry  Vesicular  Emphysema,"  ]\I.  Ville- 
n  says,  "  the  nuclei  in  the  meshes  of 
3  capillary  network  hypertrophy,  com- 
ession  and  atrophy  of  the  capillaries  fol- 
V ;  then  the  enlarged  nuclei  undergo 
;ty  degeneration  ;  they  fall  from  their 
ices  in  the  walls  of  the  air-vesicles,  de- 
■uction  of  the  elastic  tissue  and  of  more 
pillaries  occurs  ;  apertures  are  formed 
tween  adjacent  vesicles,  and  finally,  two 
more  vesicles  are  thrown  into  one." 
"There  is  then,"  M.  Villemin  says, 
a,  first  stage'  of  Emphysema,  a  true  hy- 
rtrophy  of  the  elements  of  the  vesicular 
embrane  ;  from  this  there  naturally  re- 
Its  an  extension  of  that  membrane,  and 
I  increase  in  the  capacity  of  the  vesi- 

3S." 

It  does  not,  however,  necessarily  fol- 
w,  even  though  M.  Villemin's  anatomi- 
1  observations  be  correct,  that  there  is 
I  increase  in  the  size  of  the  lung,  as  he 
pposes,  because  the  walls  of  the  air- 
■sicles  are  lengthened  ;  for  they  might, 
ider  such  circumstances,  be  folded  on 
emselves.  Moreover,  the  accuracy  of 
ese  observations  has  been  doubted, 
he  so-called  intercapillary  nuclei  are 
,id  by  some  observers  to  be  epithelium 
1  the  inside  of  the  air-vesicles. 
"  Changes  in  the  nutrition  of  the  lung," 
reund  says,  "necessarily  follow  on  the 
langed  conditions  of  the  respiratory 
ovements  due  to  the  lengthening  of  the 
b-cartilages,  and  these  changes  are  at- 
nded  by  loss  of  elasticity,  and  the  other 
langes  in  the  walls  of  the  air-vesicles 
hich  follow  on  their  continued  over-dis- 
;nsion." 

Dr.  Waters  while  admitting  that  his  in- 
3stigations  do  not  enable  "him  to  say 
hat  is  the  nature  of  the  degeneration 
hich  leads  to  Emphysema,  and  that  his 
licroscopical   researches    on    this    point 


have  yielded  no  results,  adds  I  do  not 
entertain  the  shghtcst  doubt  that  the  dis- 
ease in  its  severer  forms  is  of  a  constitu- 
tional nature."  -,r  ■  i  it  . 
rarietics  of  Fulmonary  Vesicular  Mm- 
nhvscma.—As  over-distension  of  the  air- 
vesicles  may  occur  in  perfectly  healthy 
lun"-s,  and  in  lungs  the  seat  ot  any  ot 
those  pathological  changes  ^^•  hich  impair 
their  elasticity,  and  as,  moreover,  the  dila- 
tation may  aflcct  the  air-vesicles  of  the 
whole,  or  of  a  great  part  of  the  lung,  or 
may  be  limited  to  the  air-cells  of  a  small 
part  of  the  lung.  Pulmonary  Vesicular 
Emphysema  has  been  divided  into  varie- 
ties. . 

The  various  forms  of  Pulmonary  Vesic- 
ular Emphysema  may  be  described  under 
the  four  following  heads  :— 
Acute  Vesicular  Emphysema. 
Chronic  Local  Emphysema. 
Large-lunged  (or  Hypertrophous)  Em- 
physema. 

8mall  lunged  (or  Atrophous)  Emphy- 
sema. 

Although  perfect  and  uncomplicated 
specimens  of  each  variety  are  common, 
cases  of  Pulmonary  Vesicular  Emphysema 
are  frequently  seen  in  practice  and  in  the 
dead-house,  in  which  these  several  varie- 
ties are  conjoined  in  the  same  lung,  and, 
again,  cases  which  cannot  at  the  time 
when  they  come  under  observation  be  re- 
ferred absolutely  to  the  one  or  the  other 
group.  The  reasons  for  this  are  manifest 
when  the  etiology  and  the  pathology  of 
the  affection  are  considered. 

Acute  Vesicular  Ejviphysema.— By 
Acute  Pulmonary  Vesicular  Emphysema 
is  signified  acute  over-distension  of  pre- 
viously healthy  air-vesicles. 

The  part  of  the  lung,  the  air-vesicle  of 
which  are  over-distended,  is  puffed  up,  is 
paler  than  it  should  be;  the  vesicles  them- 
selves, seen  through  the  pleura,  are  mani- 
festly larger  than  natural.  The  pallor  is 
due  solely  to  the  excess  of  air  in  the  vesi- 
cles stretching  their  walls,  and  so  sepa- 
rating the  capillaries  further  than  should 
be  from  each  other.  The  meshes  of  the 
capillary  network  on  the  walls  of  the  air- 
vesicles  are  widened.  Acute  Vesicular 
Emphysema  may  he  produced  by  too 
much  air  being  clrawn  into  the  over-dis- 
tended air-vesicles  by  inspiratory  effort ; 
or  by  too  much  air  being  driven  into  the 
air-cells  of  parts  of  the  lungs  by  extreme 
compression  of  other  parts  by  expiratory 
efforts,  while  the  escape  of  the  air  by  the 
natural  outlet  is  prevented  or  retarded, 
e.g.,  by  closed  glottis,  narrowing  of  the 
trachea  or  bronchi. 

Both  these  forces  conspire  to  determine 
the  occurrence  of  acute  over-distension  of 
tlie  air-vesicles  in  acute  bronchitis.  In 
that  disease  disseminated  collapse,  and 
the  consequent  diminished  bulk  of  lung 
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and  increased  desire  for  breath,  lead  to 
violent  inspiratory  eflbrts  and  over-dis- 
tension of  the  pervious  air-vesioles  ;  while 
the  frequent  and  violent  expiratory  efforts 
•with  closed  glottis  (preparatory  to  cough), 
determine  over-distension  of  the  air- vesi- 
cles of  the  less  compressed  and  less  sup- 
ported parts  of  the  lung. 

When  the  ribs  are  greatly  softened,  as 
in  some  cases  of  rickets,  the  anterior  mar- 
gin of  the  lungs  is  the  seat  of  Acute  Vesic- 
ular Emphysema.  The  over-distension 
of  the  air-vesicles  is  produced  partly  by 
the  compression  of  the  lung  at  a  little  dis- 
tance from  its  margin  by  the  recession 
during  inspiration  of  the  ribs  at  their 
junction  with  their  cartilages,  but  chiefly 
by  the  great  advance  of  the  sternum  and 
rib-cartilages  during  inspiration,  these 
parts  being  thrust  forward  by  the  impress- 
ing ribs. 

In  Acute  Pulmonary  Vesicular  Emphy- 
sema, the  rule  is  that  the  air-vesicles  re- 
sume their  normal  size  as  soon  as,  or  very 
soon  after,  the  over-distending  force  ceases 
to  act.  The  walls  of  the  air-vesicles  and 
the  adjacent  tissues  being  healthy,  they 
contract  to  their  normal  dimen-iions. 

In  comparatively  rare  cases,  the  over- 
distension is  so  great,  so  long-continued, 
or  so  frequently  repeated,  that  the  over- 
stretched walls  of  air-vesicles  are  injured, 
their  elasticity  is  impaired,  and  the  air- 
vesicles  continue  permanently  larger  than 
they  should  be. 

It  is  in  this  way  that  severe  and  pro- 
longed hooping-cough  in  children  appears 
to  produce  Clironic  Pulmonary  Vesicular 
Empliysema.  The  over-distension  espe- 
cially affects  the  air-vesicles  of  the  apex 
and  anterior  margin  of  the  lungs,  the  air 
being  forced  into  those  parts  during  the 
violent  expiratory  efforts  which  precede 
the  cough. 

Sijmptoms. — If  widely  spread,  and  ex- 
treme, Acute  Pulmonary  Vesicular  Em- 
physema causes  increased  resonance  of 
the  chest ;  the  symptoms  due  to  the  lesion 
are  masked  and  altogether  lost  in  those 
proper  to  the  disease  to  which  it  is 
secondary. 

It  requires  no  special  treatment. 

Chkois^ic  Local  Emphysema  is  char- 
acterized by  extreme  permanent  over-dis- 
tension of  a  few  vesicles.  The  large  vesi- 
cles are  formed  by  the  coalescence  of  sev- 
eral smaller.  The  largest  may  be  as  large 
as  a  poulet's  egg,  are  not  unfrequently  tbe 
size  of  hazel-nuts,  though  more  commonly 
not  larger  than  peas.  In  the  same  group, 
vesicles  are  often  found  varying  in  size 
from  a  pin's  head  to  a  hazel-nut. 

The  walls  of  these  large  vesicles  are 
never  healthy ;  they  are  thick,  opaque, 
wanting  in  elasticity,  and  vessels  of  some 
size  frequently  ramify  on  the  larger. 
Threads  composed  of  obliterated  bronchi, 


the  remains  of  vessels  or  of  luno-  tiss 
cross   tlie   cavity   of  the   larger  vcsicl 
Sometimes   tliese   vesicles    conmmnic 
with  a   small   bronchus  ;    at   otliers 
bronchus  leading  to  them  is  occluded. 

The    most    common    seat    of  Chro 
Local    Emphysema   is   the   apex   of 
lung,  then  the  anterior  margin,  and 
margin  of  the  base  of  the  lung.     At 
apex,  the  Emphysema  is  often  conjoii 
with  the  remains  of  old  tubercle. 

The  patliolowy  and  mechanism  of 
production  of  Chronic  Local  Emphyse 
is  best  studied  as  it  occurs  at  the  apex 
the  lung,  when  that  part  is  the  seat 
obsolescent  or  of  calcitied  tubercle. 

When  tubercles  obsolesce  or  calcifj 
the  apex  of  the  lung,  a  considerable  j: 
tion  of  lung-tissue  in  their  vicinity  is  u 
ally  the  seat  of  chronic  congestion  t 
exudation  of  lymph.  This  portion 
lung  loses  its  porosity,  becomes  tough, 
elastic,  and  puckered,  i.  e.,  irregularly  c 
traded.  Here  and  there,  however,  p 
tions  of  the  lung-textures  are  damag 
not  destroyed,  so  that  some  air-vesic 
still  admit  air. 

In  health  the  inspiratory  and  expi 
tory  force  are  at  a  minimum  at  the  ap' 
But  during  expiratory  efforts  with  cloi 
glottis,  as  in  severe  cough,  the  air  is  dri^ 
from  the  more  compressed  parts  into  i 
little  compressed  apex,  and  thus  the  vt 
cles  still  pervious  to  air  are  over-distei 
ed  ;  and,  as  their  walls  have,  from  i 
previous  changes  in  the  tissues  of  i 
apex  of  the  lung,  lost  much  of  their  el 
ticity,  the  over-distension  is  permane 
Every  paroxysm  of  cough  must  add 
their  dilatation.  The  diminution  in  s 
of  the  apex  assists,  as  a  permissive  cau 
in  the  production  of  extreme  Chro 
Local  Emphysema  at  the  apex. 

Thus  in  proportion  to  the  loss  in  i 
elasticity  of  the  air-admitting  textures, 
the  frequency  and  the  violence  of  the 
piratory  efforts  with  closed  glottis,  and 
the  permanent  diminution  in  the  size 
the  apex,  will  be  the  degree  and  the  rap 
ity  with  which  Local  Emphysema  at  tl 
part  will  be  established. 

The  anterior  margin  of  the  lung, 
margin  of  the  base,  "the  anterior  infer 
angle  of  the  superior  lobe  of  the  left  lui 
are,  like  the  apex,  very  imperfectly  cc 
pressed  and  supported  during  expirat( 
efforts,  and  so  air  is  forced  powerfully  ii 
the  vesicles  of  those  parts  ;  and  shoi 
the  texture  there  be  damaged  at  any  ti 
so  as  to  diminish  its  elasticity,  the  res 
will  be  great  dilatation  of  a  few  vesicl 
The  margins  of  the  lungs  are  thus  sor 
times  fringed  with  large  vesicles. 

Chronic'Local  Emphysema  is  ahvay 
secondary  lesion.  Its  formation  at  I 
apex  is  the  consequence,  not  the  cause 
some  have  fancied)  of  the  obsolescence 
tubercles.     Coincident  with  the  obsol 
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nee  is  damage  to  the  air-admitting  tex- 
ires  of  the  lung,  and  it  is  that  damage 
hich  renders  the  Chronic  Local  Emphy- 
ma  with  large  vesicles  possible. 
SynqAorng. — The  development  of  Em- 
lysema  at  the  apex  of  tlie  lung,  when 
lat  part  is  the  seat  of  chronic  consolida- 
3n  with  contraction,  diminishes  the  de- 
•cssion  of  the  shoulder,  and  of  supra-  and 
fra  -  clavicular  regions,  and  increases 
le  resonance  of  the  same  parts  ;  the  di- 
ted  vesicles  often  projecting  above  and 
irrounding  the  solid  textures.  The  di- 
tation  of  the  vesicles  may  be  so  exten- 
ve  and  considerable  as  to  cause  supra- 
avicular  bulging  either  permanently  or 
iriug  cough.'  It  is  unattended  by  other 
'mptonis. 

Treatment.  —  From  the  nature  of  the 
sion,  it  will  be  understood  that  no  treat- 
ent  is  required. 

Large-lunged  Vesicular  Emphy- 
D3IA. — By  this  name  it  is  proposed  to 
•signate  those  casus  in  which  there  is 
'er-distension  of  the  air-vesicles  of  the 
hole,  or  of  a  large  section  of  one  or  of 
)th  lungs,  great  increase  in  bulk  of  the 
ngs,  or  of  the  affected  part  of  the  lungs, 
id  corresponding  increase,  local  or  gen- 
al,  in  the  capacity  of  the  thorax.  The 
rm  Ilypertrophous  Pulmonary  Vcsicu- 
r  Emphysema  has  been  used  to  describe 
e  same  set  of  cases.^ 
General  Large-lunged  Yesicular  Eni- 
lyseraa  is  a  very  serious  disease.  The 
mptoms  directly  due  to  it  are  grave  ; 
e  diseased  conditions  dependent  on  it 
r  their  origin  are  very  frequently  fatal. 
Thus  a  large  proportion  of  cases  of  heart 
sease  have  their  starting-point  in  Large- 
nged  Vesicular  Emphj'sema. 
It  rarely  occurs  in  a  marked  form  be- 

'  The  hulgmg  part  is  resonant  and  cannot, 
erefore,  be  confounded  by  a  tolerably  care- 
1  observer  with  the  prominence  of  the  same 
,rt  due  to  distension  of  the  veins  during 
vere  cough. 

^  Large-lunged  is  by  far  the  better  of  the 
'o  names,  because  it  involves  the  expression 
no  opinion  in  regard  of  disputed  facts, 
iny  observers  regard  Pulmonary  Vesicular 
nphysema  as  atrophic  from  its  outset — no 
itter  how  it  originates.  And  it  must  be 
mitted  that  even  when  the  disease  has 
en  hypertrophic  when  first  established,  the 
ngs  may  be  greatly  wasted  in  regard  of 
eir  essential  anatomical  constituents  before 
ath.  And  again,  in  some  cases  of  Large- 
nged  Vesicular  Emphysema,  as  in  those  in 
lich  the  occurrence  of  the  disease  is  deter- 
ined,  and  its  continuance  secured,  by  iu- 
ease  in  the  capacity  of  the  chest  from  age- 
generation  of  the  ribs  and  cartilages  with- 
t  diminution  in  the  power  of  the  respira- 
ry  muscles,  the  wasting  and  rarefaction 
\y  not  be  preceded  by  hypertrophy  of  any 
latomical  constituent  of  the  lung. 


fore  the  middle  of  life,  and  it  more  com- 
monlv  affects  those  disposed  to  accumula- 
tion of  fat  in  the  subcutaneous  ti.ssue  and 
internal  parts.  Lungs,  the  subject  of  this 
form  of  Vesicular  Emphysema,  are  larger 
and  drier  than  healthy  lungs.' 

The  parts  uncolored  by  pigment  are 
paler  than  healthy  lung. 

The  lungs  overlap  the  pericardium  to  a 
considerable  extent,  and  meet  above  it 
even  to  near  the  top  of  the  sternum;  they 
have  a  down-cushion-like  feel,  and  retain 
the  impression  of  the  fingers.  AVhen  the 
thorax  is  opened  they  contract  less  than 
healthy  lungs  do  under  like  circumstances. 

Laree-lunged  Vesicular  Emphysema  is, 
in  the"  great  majority  of  cases,  preceded 
by  attacks  of  bronchitis,  by  congestion  of 
the  lungs,  by  dry  winter  cough,  or  by 
chronic  bronchitis  ;  that  is  to  say,  by  dis- 
eases having  as  immediate  consequences 
toughening  and  thickening  of  the  tissues 
of  the  lung,'^  and  severe  cough  ;  in  other 
Avords,  dirninished  elasticity  of  the  lungs, 
and  powerful  expiratory  efforts  with 
closed  glottis. 

By  far  the  most  common  determining 
cause  then  of  the  over-distension  of  the 
air-vesicles  in  Large-lunged  Vesicular 
Emphysema  is  powerful  expiratory  effort 
with  closed  glottis;  and  the  most  common 
permanence-securing  cause  is  the  changes 
in  the  texture  of  the  walls  of  the  air-vesi- 
cles resulting  from  excess  of  blood  in  their 
capillaries. 

The  next  most  frequent  determining 
and  permanence-securing  causes  of  Large- 
lunged  Vesicular  Emphysema  are  dimin- 
ished ordinary  or  habitual  expiratory 
force,  dependent  on  age-degeneration  of 
the  bones  and  cartilages  in  the  thoracic 
parietes,  without  loss  of  full  muscular  in- 
spiratory power,  occurring  alone,  or  more 
commonly  conjoined  with  thickening  of 

•  When  Vesicular  Emphysema  follows  on 
bronchitis,  congestion  of  the  lungs,  and  simi- 
lar pathological  conditions,  the  lungs,  at  the 
very  outset  of  the  disease,  weigh  more  than 
in  health,  and  would  continue  to  do  so  were 
it  not  for  the  waste  of  the  normal  anatomical 
constituents  of  the  lung — ^blood,  bloodvessels 
— epithelium,  or  intrrcapillary  nuclei — which 
follows  on  over-distension  of  the  air-vesicles, 
and  on  the  lesions  which  secure  the  perma- 
nence of  their  over-distension. 

^  To  comprehend  the  relation  between  bron- 
chitis, the  changes  following  it  in  the  walls 
of  the  air-vesicles,  and  the  frequency  with 
which  bronchitis  supervenes  on  Pulmonary 
Vesicular  Emphysema,  it  must  be  remem- 
bered that  the  blood  of  the  bronchial  arteries 
is  returned  to  the  heart  chiefly  through  the 
pulmonary  veins,  and  that  many  good  ob- 
servers affirm  that  the  bronchial  mucous 
membrane  is  in  great  measure  nourished  by 
the  blood  of  the  pulmonary  artery,  and  that 
anastomoses  exist  between  the  finest  divisions 
of  the  bronchial  and  pulmonary  arteries. 
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the  tissues  and  diminished  elasticity  of 
the  lungs— changes  also  due  to  age-degen- 
eration. 

As  bronchitis,  winter  cough,  and  con- 
gestion of  the  lungs  are  common  at  ad- 
vanced periods  of  life,  i.  e.,  at  the  period 
of  life  when,  without  loss  of  muscular  in- 
spiratory power,  age-degeneration  of  tiie 
bones  and  cartilages  of  the  thorax  and  of 


the  lungs  is  common,  it  is  manifest  that 
violent  expiratory  efforts  with  closed 
glottis,  habitually  defective  expiration 
and  therefore  excessive  inspiratory  dila- 
tation, changes  in  the  lung  due  to  conges- 
tion, and  changes  in  the  lung-tissue  due 
to  age-degeneration,  must  in  a  very  large 
number  of  cases  conspire  to  produce  Larg'e- 
lunged  Vesicular  Emphysema. 

Fig.  13. 


Fig.  12. 


Fig.  12  shows  increase  in  the 
thickness  of  the  walls  of  the 
air-cells.  Magnified  two  dia- 
meters. 


The  changes  which  occur  in  the  texture 
of  the  lung,  in  consequence  of  continued 
congestion,  have  been  admirably  described 
and  figured  by  Rokitansky. 

When  the  lung  is  congested,  as  from 
disease  of  tlie  left  side  of  the  heart,  an  in- 
crease in  the  quantity  of  the  connective 
tissue  occurs,  the  walls  of  the  air-vesicles 
are  thickened,  the  parenchyma  appears 
thicker  and  swollen  and  unusually  re- 
sistant. 

On  section  of  the  lung,  the  margins  of 
the  lung -vesicles  are  thicker  than  in 
health,  and  the  cavity  of  each  vesicle 
more  visible  than  it  should  be,  because  its 
thickened  walls  prevent  collapse.  Some- 
times the  cavity  of  each  vesicle  is  in- 
creased, and  the  lungs  are  larger  than 
they  should  be  ;  in  other  words,  the  sub- 
stance of  the  lung  is  toughened  and  thick- 
ened from  the  formation  of  tissue,  and 
enlargement  of  the  lung,  with  dilatation 
of  the  vesicles,  follows  when  any  of  the 
determining  causes  of  over- distension  of 
the  air-vesicles  come  into  action. 

But,  however  produced,  permanent 
over-distension  of  the  air-vesicles  is  fol- 
lowed by  various  pathological  changes  in 


A  portion  of  the  above  magnified  400  diameters. 


their  walls.  Some  of  these  changes  are 
the  direct  mechanical  result  of  their  over- 
distension ;  some  are  the  result  of  degen- 
erative changes  in  the  structures  thus 
mechanically  injured  ;  some  of  defective 
nutrition  consequent  on  the  injury  in- 
flicted on  the  capillaries  of  the  walls  by 
their  stretching;  some  of  altered  nutrition 
due  to  the  alterations  in  structure  ;  some 
are  due  to  the  pathological  states  to  which 
the  permanence  of  the  over-distension  is 
owing.  So  that  when  the  disease  is  far 
advanced,  and  has  existed  for  some  time, 
not  only  are  individual  air-cells  enlarged, 
but  the  partitions  between  many  are  per- 
forated ;  between  others  they  are  reduced 
to  mere  ridges ;  at  places  they  have  alto- 
gether disappeared;  and  at  places  they 
are  greatly,  though  it  may  be  irregularly, 
thickened  by  imperfectly  constituted  fi- 
brous tissue  formed  in  and  about  the  nor- 
mal structures.  And  so,  ultimately,  atro- 
phy of  some  structures  is  conjoined  with 
increase  in  size  and  thickness  of  others ; 
and  rarefaction  and  condensation  may 
affect  adjacent  parts  of  the  same  lung. 

If  a  portion  of  lung  in  an  advanced 
stage  of  Vesicular  Emphysema  be  in- 
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;ed,  dried,  and  then  cut  across,  the  cut 
■face  appears  to  be  made  up  of  spaces 
•ying  in  size  from  a  millet-seed  to  a 
np-seed,  while  near  to  the  apex  and 
,rgin  of  the  lungs  may  be  a  few  much 
ger  spaces.  These  spaces  or  small  cav- 
's  are  separated  and  intersected  by 
)ta  and  by  threads  of  very  variable  de- 
;es  of  thickness. 

Fig.  14. 


Section  of  lung  in  an  advanced  state  of  Chronic  Vp- 
;nlar  Emphysema.  (From  KokitLinsky,  Lehibuch 
r  Pathol.  Anatomie.    B.  ill.    1S61.J 

Black  pigment  accumulates  in  consid- 
able  quantity  on  the  inner  surface  of 
le  dilated  vesicles,  and  amid  the  fibrous 
id  other  solids.  This  black  pigment 
rvcs  its  origin  in  part  to  the  conversion 
■  the  hfematin  in  the  partially  destroyed 
tpillaries  into  melanin. 

When  the  whole  of  both  lungs  are  em- 
tiysematous,  the  changes  just  described 
:e  much  more  advanced  at  the  margins 
ad  apices  than  tliey  are  elsewhere  ;  and, 
3  a  rule,  they  are  more  advanced  at  the 
a,se  of  the  left  than  they  are  at  the  base 
F  the  right  luug ;  these  being,  in  the 
reat  majority  of  cases,  the  parts  first  to 
jffer  in  Large-lunged  Vesicular  Emphy- 
3ma,  because  they  are  the  parts  least 
smpressed  and  least  supported  during 
xpiratory  efforts  with  closed  glottis. 

Effect  of  over-disteiision  of  the  air-vesicles 
n  the  circulation. — The  capillaries  of  the 


pulmonary  artery  distributed  on  the  walls 
of  the  air-vesicles  are  first  stretched  in 
proportion  to  the  over-distensiou  of  the 
vesicles,  and  then,  the  over -distension 
continuing,  some  of  the  stretched  vessels 
five  way  and  are  obhterated. 

The  passage  of  blood  through  the  capil- 
laries len<'thened  by  stretching  must  be 
attended  by  increased  friction,  m  propor- 
tion to  the  lengthening  and  narrowing  of 
the  vessels.  . 

Destruction  of  the  capillaries  diminishes 
the  number  of  channels  through  which  the 
blood  tan  pass,  and  so  impedes,  in  propor- 
tion to  the  number  of  capillaries  torn,  the 
passage  of  the  blood  from  the  right  to  the 
left  side  of  the  heart. 

Impediment  to  the  flow  of  blood 
throush  the  lungs  is  the  cause  of  the 
o-reater  number  of  the  primary  and  sec- 
ondary symptoms  of  Large-lunged  Vesic- 
ular Emphysema. 

The  several  causes  of  impediment  to  the 
flow  of  blood  through  the  lung  and  their 
modes  of  action  are — 

1.  Deficient  extent  of  chest-movement 
in  ordinary  respiration  _;  especially  defi- 
cient ordinary  or  habitual  expiratory 
movement : 

2.  Violent  expiratory  efforts  with  closed 
glottis  ;  by  the  pressure  brought  to  bear 
on  the  heart  and  great  vessels,  as  well  as 
on  the  air  in  the  anterior  of  the  air-ves- 
icles, and  so  on  the  capillaries  in  their 
walls  : 

3.  Diminished  resistance  from  loss  of 
elasticity  of  the  lung  ;  by  disturbing  the 
normal  proportion  borne  by  the  pressure 
of  the  air  on  the  inner  to  that  on  the  outer 
chest-walls  : 

4.  Lengthening  of  the  pulmonary  capil- 
laries ;  by  increasing  the  friction  : 

5.  Destruction  of  pulmonary  capillaries; 
by  diminishing  the  channels  for  the  pas- 
sage of  the  blood  from  the  pulmonary  ar- 
tery to  the  pulmonary  vein. 

As  the  establishment  of  an  eflflcient  col- 
lateral pulmonary  circulation  is  anatom- 
ically impossible,  any  impediment  to  the 
flow  of  blood  through  all,  or  nearly  all, 
the  pulmonary  capillaries,  must  have  as 
direct  result  impediment  to  the  escape  of 
blood  from  the  right  ventricle. 

The  first  effect  of  difficulty  to  the  pas- 
sage of  blood  through  the  pulmonary 
capillaries  must  be,  in  accordance  v\'ith 
general  laws,  increased  efforts,  and  so 
hypertrophy  of  the  walls  of  the  right  ven- 
tricle ;  increased  pressure  on  the  inside  of 
the  right  ventricle,  and  so  dilatation  of  its 
cavity. 

At  the  outset,  the  impediment  to  the 
onward  passage  of  the  blood  may  at  parts 
of  the  lung  be  trifling,  compared  with  the 
impediment  at  other  parts  ;  in  such  case 
these  parts  suffer  from  the  increa  sed  blood- 
pressure,  become  hypersemic,  and,  it  may 
be,  oedematous. 
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The  impediment  to  its  onward  passage 
is  soon  felt  by  the  blood  in  the  right  auri- 
cle, and  in  the  whole  systemic  venous  sys- 
tem, of  which  the  right  heart  is  merely 
the  terminus.  When  the  auricle  and  ven- 
tricle are  dilated,  the  right  auriculo-ven- 
tricular  orifice  is  dilated,  and  the  result 
of  increase  in  its  circumference,  without 
corresponding  increase  in  the  size  of  the 
tricuspid  valve,  is  incompetence  of  the 
valve  to  close  the  dilated  opening,  and 
regurgitation  of  hlood  during  the  ven- 
tricular systole,  from  the  right  ventricle 
to  the  right  auricle,  and  veins  opening 
into  it. 

But  the  impediment  to  the  flow  of  blood 
through  the  pulmonary  capillaries  is  not 
only  followed  by  over-distension  of  the 
venous  system,  but  ultimately  the  blood 
passes  from  the  systemic  capillaries  into 
the  veins  with  difliculty,  and  so  an  impedi- 
ment arises  to  the  escape  of  blood  from 
the  arteries,  and  from  the  left  side  of  the 
heart,  which  is  merely  the  head  of  the 
general  arterial  system. 

That  such  impediment  to  the  escape  of 
blood  from  the  arteries  does  exist  when 
there  is  strong  impediment  to  the  flow  of 
blood  through  the  lungs,  is  manifested  by 
placing  the  finger  on  an  artery  when  a 
patient  suflfering  from  General  Pulmonary 
Vesicular  Emphysema  coughs  violently  ; 
the  artery  instantly  becomes  full  and  tense, 
and,  for  the  second  of  violent  expiratory 
effort,  ceases  to  pulsate. 

Over-filling  of  the  capillaries  of  an  organ 
or  tissue  with  retardation  of  the  flow  of 
blood  through  them  never  continues  for 
any  length  of  time,  and  is  never  repeated 
frequently  without  inducing  changes  in 
the  structure  of  that  congested  organ  or 
tissue. 

,  The  changes  of  tlae  several  organs,  re- 
sulting from  mechanically-induced  conges- 
tion, are  considered  at  length  in  the  arti- 
cles on  diseases  of  special  organs.  Only 
such  changes  of  special  organs'  as  give  rise 
to  the  more  important  symptoms  in  bad 
cases  of  Large-lunged  Pulmonary  Vesicu- 
lar Emphysema  will  be  here  considered. 

Speaking  generally,  if  an  organ  be  the 
seat  of  mechanically-induced  intermitting 
congestion,  the  earliest  result  is  increased 
nutrition  and  enlargement  of  the  organ. 
When  the  dilatation  of  the  capillaries  has 
reached  a  certain  degree  and  becomes 
permanent,  then  wasting  of  the  structures 
of  the  part  with  increase  in  connective  tis- 
sue, especially  of  imperfectly  formed  con- 
nective tissue,  may  result.  The  formation 
of  the  latter  may  precede,  and  greatly 
preponderate  over  the  wasting  of  the 
natural  structures  of  the  part. 

A  large  number  of  free  granules,  of  olein 
and  protein,  are  found  among  the  proper 
anatomical  elements  of  the  part  almost 
from  the  very  commencement  of  the  con- 
gestion ;  and   fatty  degeneration  of  the 
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normal  structures  frequently  precedes  their 
disappearance. 

The  parts  that  especially  suffer  in  Large- 
lunged  Vesicular  Emphysema  are — 

The  Heart.— -JPiisi  and  most  certainly, 
tne  heart. 

The  first  effect  of  the  impediment  to 
the  passage  of  the  blood  through  the  lungs 
is  increase  in  the  muscular  tissue  of  tlie 
right  side  of  the  heart ;  then  follow  accu- 
mulation of  blood  in  the  ventricle,  and 
some  dilatation  of  its  cavity.  The  right 
auricle  next  suffers  in  the  same  way,  and 
soon  the  whole  venous  system  :  the  veins 
of  the  heart  sufiering  over-distension  in 
common  with  the  other  veins. 

Mechanically-induced  congestion  of  the 
walls  of  the  heart,  with  increased  action 
of  the  organ,  leads  not  only  to  hypertro- 
phy, but  ultimately  to  induration  and 
toughening  of  the  walls.  When  these 
changes  have  occurred  in  its  muscular 
tissue,  the  heart  loses  its  power  of  close 
contraction,  and  permanence  of  the  dila- 
tation produced  by  the  pressure  of  the 
blood  on  its  inner  surface  is  the  result. 

Free  granules  of  olein  and  protein  are 
found  between  the  muscular  fibres  ;  and, 
after  a  longer  or  shorter  time,  fatt^f  de- 
generation of  the  damaged  muscular  tissue 
follows. 

When  distension  of  the  veins  has  reached 
a  certain  point,  the  blood  escapes  from 
the  systemic  capillaries  with  difficulty, 
and  increased  action  of  the  left  ventricle 
follows.  As  the  walls  of  the  left  side  of 
the  heart  suffer  from  the  same  mechani- 
cally induced  congestion  as  the  walls  of 
the  right  side,  when  impediment  to  the 
escape  of  blood  from  the  left  ventricle  is 
established,  its  walls  and  cavity  experi- 
ence, though  in  a  less  degree,  the  same 
changes  in  texture,  &c.,  as  the  right  side 
of  the  organ,  viz.,  hypertrophy,  indura- 
tion, toughening,  and  permanent  dilata- 
tion. 

The  Liver.— The  radicles  of  the  hepatic 
vein,  then  the  terminal  twigs  of  the  portal 
vein  and  finahy  its  radicles,  suffer  conges- 
tion from  the  same  cause  as  the  systemic 
capillaries,  i.  e.,  from  the  impediment  to 
the  escape  of  blood  from  the  inferior  vena 
cava. 

In  consequence  of  the  unpediment  to 
the  circulation,  the  liver  is  first  enlarged 
from  mere  congestion,  and  in  this  stajie  a 
variety  of  "nutmeg  liver"  is  found  alter 
death.  „ 

When  the  congestion  has  contmuecl  lor 
some  time,  the  organ  is  more  or  less  en- 
larged, indurated,  and  toughened  and 
free  Granules  of  olein  and  protein  uifaltrate 
all  it^  tissues  ;  then  its  natural  structures 
waste,  especially,  it  is  said,  the  ceU  ele- 
ment, and  a  certain  amount  of  granular 
atrophy  is  the  final  result. 

Ascites  very  rarely  occurs  before  the 
hepatic   structure  is  organically  injured, 
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md  rarely  to  any  great  amount  from  those 
jluuiges  only  wliich  follow  directly  from 
the  impediment  to  the  circulation  here 
3onsidered. 

Tlie  Kidneys,  in  common  with  other 
Drgans,  suffer  congestion  in  cases  of  ex- 
treme Large-lunged  A'esicular  Emphy- 
sema. 

This  extreme  congestion  is  evidenced 
Juring  life  by  the  pre^~cnce  of  albumen, 
md  sometimes  of  blood,  in  the  urine. 

The  kidney  suflering  from  mechanically- 
induced  congestion  is  at  first  larger,  dark- 
er, and  moi^ter  than  in  health.  Granules 
of  olcin  and  protein  are  scattered  through 
all  its  structures.  After  a  time,  indura- 
tion and  toughening  of  the  organ  follow. 
A  slight  amount  of  granular  atrophy  of 
the  previously  enlarged  kidney  is  the  ulti- 
mate result. 

The  Coniuctiveor  Cellular  T/sswe through- 
out the  body  suffers  from  its  mechanically- 
induced  congestion.  Its  texture  is  tough- 
cued  and  thickened,  and  serosity  is  effused 
into  its  meshes. 

Anasarca  is  one  of  the  earliest  conse- 
quences of  over-tilling  of  the  venous  sys- 
tem from  impediment  to  the  flow  of  blood 
through  the  lungs.  The  anasarca  is  fre- 
quently attributed  to  the  regurgitation  of 
blood  through  the  ri^ht  auriculo-ventricu- 
lar  orifice  ;  but  both  the  regurgitation  and 
the  anasarca  are  really  due  to  a  common 
cause,  i.  c,  to  the  state  of  the  pulmonary 
capillaries.  As  a  rule,  however,  before 
over-distension  of  the  veins  is  so  great  as 
to  relieve  itself  by  letting  out  serosity  iuto 
the  cellular  tissue,  the  pressure  on  tlie  in- 
side of  the  right  ventricle  and  auricle  is 
sutflcient  to  dilate  the  auriculo-ventriou- 
lar  orifice  to  such  an  extent  that  the  tri- 
cuspid valve  is  incompetent  to  its  closure, 
pulsation  in  the  jugulars  is  perceptible, 
and  the  anasarca  is  then  erroneously  at- 
tributed to  a  tricuspid  regurgitation,  as  it 
is  often  called. 

Blood  and  Geuernl  Nidrition. — -Nie- 
meycr  has  pointed  out  that  congestion  of 
the  venous  system  from  mechanical  im- 
pediment to  the  onward  flow  of  blood 
through  the  lungs,  or  right  heart,  cannot 
exist  without  causing  impediment  to  the 
escape  of  its  contents  from  the  thoracic 
duct.  To  this  Xiemeyer  attributes  the 
deficiency  of  fibrine  and  of  albumen  in  the 
blood  in  cyanosis  dependent  on  mechani- 
cally-induced over-filling  of  the  venous 
system,  and  to  it  he  also  attributes  the 
general  emaciation  which  occurs  in  ad- 
vanced cases  of  Pulmonary  Vesicular 
Emphysema. 

27)6  Vessels  of  the  Lungs. — In  the  last 
stages  of  the  disease,  after  the  left  ventri- 
cle has  suffered  hypertrophy  and  dilata- 
tion, secondary  lesions  of  the  lung  not 
unfrequently  occur— thus  the  lungs  may 
become  greatly  congested,  and  redema  of 
the  lungs  or  congestive  pneumonia  follow. 


The  mechanical  impediment  to  the  flow  of 
Ijlood  through  the  pulmonary  capillaries 
has  told  back  through  the  systemic  capil- 
laries on  the  k-tt  side  of  the  heart,  and  so 
on  the  radicles  of  the  pulmonarj-  veins. 

Sipnntonis  of  Lame-lunged  7  esv:ular  Em- 
«/t!/seHH(.  -  Tlie  chief  direct  symptoms 
of   Large-luugcd   Vesicular  Emphysema 

(ri)  Increase  in  the  size  of  the  thorax ; 

(6)  Increase  in  the  resonance  of  the 
thorax,  and  prolonged  expiration  ; 

((■)  Shortness  of  breath. 

(a)  The  lungs  are  larger  than  in  health, 
and  the  capacity  of  the  thorax  is  m  pro- 
portion to  tlie  size  of  the  lungs. 

The  increase  in  the  circumference  of  the 
thorax  is  effected  chiefly  by  diminution  in 
the  natural  obliquity  of  the  ribs. 

By  this  alteration  in  the  direction  of  the 
ribs,  the  lower  intercostal  spaces  are  very 
considerably  widened. 

The  sternum  is  carried  forward. 

The  lower  latero-dorsal  bulging  of  the 
thorax  is  increased. 

The  enlargement  of  the  circumference 
of  the  chest  thus  gained  is  made  still 
greater  by  posterior  curvature  of  the  low- 
est cervical,  the  dorsal,  and  upper  lumbar 
part  of  the  spinal  column.  The  patient 
stoops,  he  grows  round-shouldered  and 
round-backed.' 

Increase  in  the  capacity  of  the  thorax 
from  above  downward  is  produced  by 
lowering  of  the  diaphragm.  At  the  ter- 
mination of  expiration  in  extreme  cases 
of  Large-lunged  Vesicular  Emphysema 
the  diaphragm  lies  very  low,  so  that  it  is 
not  in  contact  with  the  inner  surface  of 
even  the  lowest  rib. 

AVhen  the  air-vesicles  of  the  upper  half 
of  the  lungs  are  the  first  to  sufter  over- 
distension, or  are  much  more  affected  than 
are  the  air-vesicles  of  the  lower  part  of  the 
lung,  the  upper  part  of  the  thorax  is  dis- 
proportionately larger.  When  the  deter- 
mining cause  of  the  over-distension  has 
been  violent  cough  from  bronchitis,  then 
the  disproportion  in  size  between  the 
upper  and  lower  part  of  the  thorax  is 
sometimes  increased  by  imperfect  expan- 
sion of  the  lower  part  of  the  lungs  ;  the 
condition  of  the  bronchial  mucous  mem- 
brane and  the  contents  of  the  bronchial 
tubes  preventing  the  free  and  ready  en- 
trance of  the  air  into  the  air-cells  of  these 
parts  of  the  lung. 

The  increase  in  the  capacity  of  the  tho- 
rax is  determined  by  the  forces  which 
determine  the  over-distension  of  the  air- 
vesicles,  viz.,  by  repetition  of  full  inspira- 
tory eftbrts,  expiratory  efforts  with  closed 


'  Whenever  the  deptli  of  the  chest,  from 
before  backwards,  requires  to  be  increased, 
e.  g.,  in  dilatation  of  the  heart — effusion  into 
the  pericardium — tlie  patient  instinctively 
rounds  his  back  and  elevates  his  shoulders. 
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glottis,  and  diminished  elasticity  of  the 
thoracic  parietes,  or  of  the  lungs,  or  more 
commonly  of  the  two  conjoined. 

(6)  Of  the  physical  signs,  after  those 
furnished  by  inspection  of  the  thorax,  by 
far  the  most  constant  and  important  in 
regard  of  diagnosis  is  increased  resonance 
on  percussion  —  clear  full  sound.  The 
abnormal  clearness  on  percussion  is  due 
to  the  relative  increase  in  the  quantity  of 
air  in  the  chest,  and  to  the  tension  of  tlie 
chest- walls. 

As  the  large  lungs  overlap  the  heart, 
the  region  of  precordial  dulness  is  dimin- 
ished, and,  as  the  diaphragm  is  flattened, 
the  hyper-resonance  extends  posteriorly 
even  to  the  twelfth  rib,  and  in  front  often 
as  lovv  as  the  margin  of  tlie  thorax,  even 
on  the  right  side,  the  liver  lying  alto- 
gether under  the  abdominal  parietes. 

Expiration  is,  in  extreme  cases,  consid- 
erably prolonged  in  consequence  of  the 
diminution  in  the  resilience  of  the  chest- 
walls  and  lungs,  and  of  the  large  size  of 
the  latter.  At  the  same  time,  the  inspi- 
ratory murmur  is  short  and  feeble.  But 
when  this  form  of  Pulmonary  Vesicular 
Emphysema  is  limited  to  a  part  of  the 
lung,  the  only  physical  signs  are  local 
bulging  and  hyper-resonance. 

(c)  Shortness  of  breath  is  always  present 
in  Large-lunged  Vesicular  Emphysema. 
At  first,  the  shortness  of  breath  is  only 
felt  on  exertion;  the  patient  cannot  mount 
a  hill  as  he  did.  Then,  when  walking  on 
level  ground,  he  requires  to  stop,  from 
time  to  time,  to  take  in  breath  —  he 
breathes  too  frequently,  and  pants  a  little; 
or  it  may  be  that  he  "  suffers  with  his 
breath"  after  a  full  or  an  indigestible 
meal,  when  the  descent  of  the  diaphragm 
is  impeded  by  a  distended  stomach. 
However  the  shortness  of  breath  is  in- 
duced, the  subject  of  Large-lunged  Vesic- 
ular Emphysema  is,  from  a  very  early 
period,  conscious  that  his  "wind"  is  no 
longer  what  it  was. 

As  the  disease  advances,  the  shortness 
of  breath  is  experienced  on  the  least  ex- 
ertion, e.g.,  ascending  a  few  steps,  or  a 
gentle  slope  ;  and  finally,  even  when  sit- 
ting on  a  chair.  The  patient  is  always 
panting. 

By  the  altered  position  of  the  ribs  and 
the  diaphragm,  a  considerable  increase  in 
the  capacity  of  the  thorax  is,  as  has  been 
shown,  obtained;  hut  it  is  obtained  at  the 
expense  of  the  inspiratory  capability. 
The  chest-walls  are  constantly  expanded, 
and  when  the  disease  is  far  advanced,  the 
capacity  of  the  chest  may  he  greater  at 
the  termination  of  expiration,  than,  in 
the  normal  condition  of  the  lungs  and 
chest-walls,  it  should  be  at  the  termina- 
tion of  inspiration.  As  Dr.  C.  J.  B.  Wil- 
liams has  tersely  expressed  it,  "Breath  is 
taken  as  it  were  on  the  top  of  hreath." 

The  lowering  of  the  diaphragm  may  be 


so  considerable,  it  is  said,  as  to  cause  its 
physiological  action  to  be  reversed.  In 
place  of  increasing  the  capacity  of  the 
thorax  by  its  contraction,  the  diaphragm 
may  draw,  it  has  been  said,  the  lower 
ribs  inwards,  and  so  diminish  to  a  slight 
extent  the  capacity  of  the  lower  part"  of 
the  chest  at  the  end  of  inspiration. 

The  diaphragm  may  be  forced  down- 
wards by  the  expiratory  efforts,  which 
determine  over-distension  of  the  air-cells, 
but  it  probably  never  lies  very  low  till  the 
elasticity  of  the  lungs  is  considerably  im- 
paired. 

The  great  natural  agent  in  effecting  the 
ascent  of  the  diaphragm,  after  it  has  been 
lowered  by  its  own  contraction,  is  the 
elasticity  of  the  lungs.  The  muscles  re- 
lax at  the  termination  of  inspiration,  and 
the  diminution  in  the  size  of  the  lungs  re- 
sulting from  their  resilience  greatly  aids 
in  determining  the  passive  ascent  of  the 
diaphragm.  When  the  lungs,  from  loss 
of  elasticity,  no  longer  diminish  in  size  as 
much  as  they  should,  at  the  termmation 
of  inspiration,  the  ascent  of  the  diaphragm 
is  less  than  it  should  be,  and  it  begins  to 
act  at  the  commencement  of  each  inspira- 
tion from  a  lower  and  lower  level ;  conse- 
quently, the  increase  in  the  capacity  of 
the  thorax  obtainable  by  its  contraction 
is  always  lessening,  till  finally,  it  is  per- 
haps just  possible  that  its  normal  physio- 
logical action  may  be,  as  above  stated, 
reversed.'  When  the  ordinary  muscles  of 
inspiration  are,  in  consequence  of  the  per- 
manent expansion  of  the  chest,  unable  to 
dilate  it  sufficiently  to  take  in  a  proper 
supply  of  air,  all  the  extraordinaiy  mus- 
cles of  inspiration  are  habitually  employed 
in  breathing  ;  hence  the  muscles  of  the 
neck,  back,  &c.,  capable  of  aiding  inspi- 
ration, are,  after  a  time,  considerably  hy- 
pertropliied,  the  shoulders  are  raised,  and 
the  enlargements  of  the  muscles  of  the 
neck,  the  "scaleni  especially,  give  a  pecu- 
liar breadth  to  the  neck. 

Imperfect  aeration  of  the  hlood  result- 
ing from  the  damaged  state  of  the  pulmo- 
nary capillaries,  and  the  changes  which 
take  place  in  the  walls  of  the  air-vesicles 

'  The  common  cause  of  recession  of  the 
lower  part  of  the  chest  during  inspiration  is 
some  impediment  to  the  free  entrance  of  the 
air  into  the  hmgs,  and  the  pressure  of  the 
external  air  for  this  reason  being  brought  to 
hear  with  undue  force  on  the  outside  of  the 
thorax  by  the  powerful  action  of  the  inspira- 
tory muscles.  The  lower  parts  of  the  chest- 
walls  are  there  most  yielding,  and  are  there- 
fore pressed  inwards  hy  the  weight  of  the 
atmosphere.  On  this  and  other  points  con- 
nected with  the  deformity  of  the  chest  m 
Pulmonary  Vesicular  Emphysema,  the  reader 
is  referred  to  Dr.  Sihson's  elaborate  and  most 
able  paper  in  the  thirty-first  volume  (1848) 
of  the  Medico-Ghir.  Soc.  Trans.,  "On  the 
Movements  of  Kespiration  in. Disease." 
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ifter  they  have  been  long  over-distended, 
idd  greatly  to  the  shortness  of  breath  ; 
while  the  dilution  of  the  air  taken  in  at 
;ach  inspiration  by  tlie  large  quantity  of 
residual  air  left  after  expiration,  must 
itill  fartlier  distress  the  breathing  by  in- 
;erfering  with  aeration  of  the  blood. 

The  shortness  of  breath,  then,  in  un- 
;omplieated  Large-lunged  Vesicular  Eiii- 
jhyseina,  is  due  to  the  small  extent  of 
uovement  of  the  chest-walls,  including 
;he  diaphragm,  during  respiration,  to  the 
mpurity  of  the  air  in  the  thorax  at  the 
;ermination  of  inspiration,'  to  the  state  of 
;he  capillaries  of  the  pulmonary  artery, 
md  to  the  structural  changes  in  the  sub- 
(tance  of  the  walls  of  the  air-vesicles. 

If  bronchitis  in  any  form,  or  asthma, 
mpervene,  the  distress  of  breathing  is 
greatly  increased  ;  and  in  some  cases  in 
ffhich  the  distress  of  breatliing  has  been 
inusually  great,  fatty  de'ijeneration  of 
;he  heart  has  been  fouud  after  death  (Vir- 
;how). 

Oeneral  description  of  the  symptoms  in  a 
use  of  advanced  Laryc-Iunrjed  Vesicular 
Emphysema.  —  The  tliorax  is  barrel- 
ihaped;  the  antero-posterior,  lateral,  and 
rertical  diameters  are  increased ;  the 
iternum  is  arched  ;  the  lower  cervical, 
lorsal,  and  upper  lumbar  spine  is  curved, 
;oncavity  forward  ;  the  ribs  are  too  hori- 
lontal;  the  intercostal  spaces  are  widened, 
md  but  little,  if  at  all,  depressed  below 
ihe  level  of  the  ril3s  ;  the  posterior  bulg- 
ngs  on  either  side  of  the  vertebral  column 
ire  greater  than  they  should  be  ;  the 
;ostal  angle  is  larger  than  in  health,  and 
IS  the  diaphragm  is  flattened  and  the 
ower  part  of  the  sternum  is  forced  for- 
vard,  at  the  same  time  that  both  lungs 
ire  enlarged,  the  heart  is  at  once  less 
lovered  than  in  health  by  the  sternum, 
hrust  downwards  by  the  forces  that  over- 
listended  the  air-vesicles,  and  carried 
lownwards  by  the  contraction  of  the  dia- 
)hragm,  and  can,  in  consequence,  be  felt 
md  seen  beating  below  the  ensiform  car- 
ilage.  The  heart,  and  especially  the 
iffht  ventricle,  is  dilated,  and  hypertro- 
)hied — its  impulse  is  heaving,  and  its 
lilatation  and  hypertrophy  render  the 
pifrastric  pulsation  very  perceptible. 

The  shoulders  are  raised,  and  the  mus- 

'  Although  the  capacity  of  the  chest  is 
reater  in  Large-hmged  Vesicular  Emphyse- 
la  than  it  is  in  health,  spiroraetrical  observa- 
ions  show  that  its  vital  capacity,  as  measured 
ly  the  quantity  of  air  that  can  be  expelled 
fter  deep  inspiration,  is  diminished.  The 
esidual  air  must  therefore  be  much  greater 
iian  it  should  he.  Speaking  of  the  difficulty 
f  breathing  in  Emphysema,  Magendie  (Le- 
ons,  182,5,  tome  i.  p.  169)  ohserves  :  "The 
issue  of  the  lung  has  lost  some  of  its  elas- 
icity,  and  no  longer  reacts  with  sufficient 
orce  on  the  air  which  has  penetrated  into  its 
larenchy  ma, ' ' 


cles  of  the  neck  and  shoulders,  especially 
the  sterno-cleido-iuastoidei,  the  scaleni, 
the  oino-hyoid,  and  the  trapezii,  stand 
prominently  out. 

The  fossa  behind  the  clavicle  is  fre- 
quently deepened  ;  when,  however,  there 
is  excess  of  emphysema  above  the  level 
of  the  tirst  rib,  tliere  may  be  post  clavicu- 
lar bulging.  Under  all  circumstances, 
when  the  patient  coughs  there  is  undue 
prominence,  or  bulging  even  of  the  post- 
clavicular  fossa,  and  of  the  intercostal 
spates,  the  air  being  forced  from  the  more, 
to  the  less  compressed  and  supported 
parts  by  the  expiratory  eftbrts  preceding 
the  opening  of  the  glottis. 

The  neck  is  broad  from  hypertrophy  of 
its  muscles,  and  its  veins  are  unduly  promi- 
nent. As  the  obstruction  to  the  circula- 
tion increases,  the  veins  of  the  neck  pul- 
sate synchronously  with  the  beat  of  the 
right  ventricle,  and  fill  from  below  when 
emptied  by  the  pressure  of  the  finger. 
The  whole  venous  system  is  manifestly 
dilated,  the  larger  veins  of  the  upper  ex- 
tremities have  a  knotted  appearance  from 
over-distension  just  above  their  valves, 
the  hemorrhoidal  veins  are  enlarged, 
thickened,  &c.,  and  often  bleed — it  may 
be  to  the  great  relief  of  many  of  the  dis- 
comforts from  which  the  patient  is  suffer- 
ing. The  face  has  a  coarse,  bloated, 
dusky,  and,  on  exertion,  even  livid  aspect ; 
the  alse  of  the  nose,  and  the  lips,  espe- 
cially the  lower  lip,  are  thickened.  The 
eyes  are  prominent,  the  conjunctivse  in- 
jected, occasionally  yellowish,  and  the 
eyelids  puffy — drowsiness,  mental  dulness, 
and  headache  are  common  symptoms. 
Emaciation  is  sometimes  very  consider- 
able. The  legs  are  oedematous,  or  the 
whole  cellular  tissue  the  seat  of  anasarca. 
Orthopncea  is  often  present,  because  in 
the  recumbent  position  the  extraordinary 
muscles  of  inspiration  can  have  only  im- 
perfectly supported  points,  in  place  of 
fixed  points,  from  which  to  act ;  and 
again,  because  the  weight  of  the  body  in 
the  recumbent  position  interferes  with  the 
expansion  of  some  part  of  the  chest-walls, 
and  the  position  and  weight  of  the  ab- 
dominal viscera  with  the  descent  of  the 
diaphragm. 

In  this  stage  of  the  disease  the  urine 
frequently  contains  albumen,  and  now 
and  then  blood  and  blood-casts  of  tubes. 

The  abdomen  generally  is  fuller  than 
natural.  The  spleen  and  liver  are  in- 
creased in  size,  and  the  latter  organ  is 
frequently  so  much  depressed  by  the  de- 
termining cause  of  the  distended  lungs, 
by  the  enlarged  and  distended  heart,  and 
by  the  flattened  diaphragm,  that  its  upper 
convex  surface  can  be  distinguished  by 
eye  and  touch  through  the  abdominal 
walls. 

AVhen  from  supervention  of  bronchitis, 
or   other   cause,  the   impediment   to    the 
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pulmonary  capillary  circulation  is  tempo- 
rarily increased,  the  liver  and  spleen  may 
be  proved,  by  percussion  and  touch,  to  be 
larger  than  before,  and  to  resmue  their 
former  size,  as  the  circulation  through 
the  lungs  becomes  freer,  and  the  mechan- 
ically-induced congestion  is  in  conse- 
quence lessened. 

The  pulse  in  Large-lunged  Emphysema 
is  often  small  and  weak,  from  the  small 
quantities  of  blood  which  pass  through 
the  lungs  and  therefore  into  the  left  ven- 
tricle. 

The  urine  is,  speaking  generally,  that 
of  imperfect  respiration,  and  of  conges- 
tion of  the  kidneys  and  liver.  At  times 
it  is  very  abundant,  pale,  clear,  and  of 
low  specific  gravity  ;  at  others  it  is  scanty, 
high-colored,  and  loaded  with  lithates, 
which  as  the  urine  cools  form  a  heavy 
brickdust-like  sediment.  This  deposit  is 
not  in  all  oases  due  merely  to  the  con- 
centration of  the  urine,  there  may  be  an 
absolute  increase  in  the  quantity  of  uric 
acid.  Owing  to  the  imperfect  aeration  of 
the  blood  there  is  a  scanty  supply  of  oxy- 
gen distributed  through  the  system,  hence 
the  products  of  tissue  metamorphosis  are 
in  a  lower  stage  of  oxidation,  and  uric 
acid  is  formed  to  some  extent  in  place  of 
urea.  Parkes  thinks  it  is  only  when  bron- 
chitis is  superadded  to  Emphysema  that 
there  is  such  deficient  oxidation  as  to  lead 
to  excess  of  uric  acid  in  place  of  urea.  J. 
C.  Lehmann,  in  a  carefully-observed  case, 
found  the  urine  after  each  attack  of  diffi- 
culty of  breath  deficient  in  urea  and  very 
acid.  It  contained  oxalic  acid  and  allan- 
toin.  To  this  Parkes  objects,  that  in 
Lehmann's  case  bronchitis  complicated 
the  Emphysema,  and  refers  to  a  case  of 
uncomplicated  Emphysema  so  severe  as 
to  cause  cyanosis  and  constant  dyspncea, 
observed  by  Ranke  and  himself,  in  which 
very  little  uric  acid  and  a  full  quantity  of 
urea  were  present  iu  the  urine.  Biemer 
says,  after  quoting  the  observations  of 
Lehmann  and  Ranke,  that  he  has  more 
often  been  able  to  detect  small  quantities 
of  bile  pigment  in  the  urine. 

A  trace  of  albumen  may,  when  the  dis- 
ease is  far  advanced,  be  constantly  pres- 
ent in  the  urine  ;  the  quantity  being  in- 
creased with  every  increase  of  the  impedi- 
ment to  the  flow  of  blood  through  the 
lungs.  "When  the  congestion  of  the  kid- 
neys is  suddenly  greatly  increased,  or  at- 
tains, even  slowly,  an  extreme  degree, 
the  urine  contains  blood  and  blood-casts 
of  tubes.  Much  a.lbumen,  with  little  evi- 
dence of  impediment  to  the  flow  of  blood 
through  the  lungs,  renders  it  probable 
that  organic  disease  of  the  kidney  is 
present. 

It  is  not  uncommon  for  the  symptoms 
to  be  very  trifling  for  some  years,  and 
then  for  a  year  or  more,  to  see  the  graver 
symptoms  only  when  the  patient  has  an 


attack  of  bronchitis  ;  with  the  cessation 
of  the  bronchitis  the  wdema  of  the  legs, 
the  albumen  in  the  urine,  and  the  jugukir 
pulsation  frequently  disappear.  The  over- 
distended  heart  and  veins  having  their 
walls,  as  yet,  to  any  serious  degree,  un- 
damaged, contract  nearly  to  their  normal 
dimensions,  when  the  extra  impediment 
to  the  flow  of  blood  through  the  lungs, 
due  to  the  acute  attack,  has  passed  away. 
But  the  improvement  is  only  for  a  time, 
another  attack  of  bronchitis  renews  the 
serious  symptoms,  and  after  one  or  more 
such  renewals,  they  are  permanently 
established. 

The  variations  in  severity  of  the  chief 
symptoms  of  Large-lunged  Vesicular  Em- 
pliysema  may  be  summed  up  thus  :  the 
increase  in  size  of  the  thorax  varies  from 
tliat  obtained  by  a  slight  diminution  in 
the  natural  obliquity  of  the  ribs,  or  trifling 
local  bulging,  to  the  utmost  expansion  of 
the  chest-walls  :  the  hyper-resonance  on 
percussion,  from  slightly  increased  clear- 
ness to  the  fullest  clear  sound ;  the  pro- 
longation of  expiration,  from  an  amount 
difficult  to  appreciate,  to  that  in  which  it 
considerably  exceeds  in  length  the  inspi- 
ratory sound.  The  impediment  to  the 
flow  of  blood  through  the  lungs  varies, 
from  just  enough  to  give,  when  the  pa- 
tient coughs,  undue  prominence  to  the 
great  veins  of  the  neck,  to  sufficient  to 
cause  hypertrophy  and  dilatation  of  the 
right  side  of  the  heart,  jugular  pulsation, 
and  knotting  and  enlargement  of  all  the 
superficial  veins,  anasarca,  albuminuria, 
enlargement  of  the  liver  and  spleen,  dila- 
tation of  the  systemic  capillaries  and  ar- 
teries, hypertrophy  and  dilatation  of  the 
left  side  of  the  heart,  and  finally  organic 
changes  in  the  structure  of  all  the  organs 
in  the  body,  and  of  the  connective  tissue 
generally.  The  shortness  of  breath  varies 
from  a  mere  "  touch  in  the  wind"  to  ina- 
bility to  move  without  great  distress  of 
breathing. 

The  imperfect  aeration  of  the  blood  va- 
ries from  just  sufficient  to  cause  a  slightly 
dusky  hue  of  the  lips  on  exertion,  to 
enough  to  give  the  patient  the  purple  or 
leaden  hue  of  cyanosis. 

When  Large-lunged  Yesicular  Emphy- 
sema is  hmited  to  a  lobe  or  part  of  a  lobe, 
as  not  unfrequently  happens,  then  local 
fulness  or  bulging,  and  hyper-resonance 
with  trifling  shortness  of  breath,  are  com- 
monly the  only  evidences  of  the  disease. 

Small-ltjnged  (ob  Ateophous  Pul- 
monary) Vesicular  Emphysema.— 
After  Large-lunged  Vesicular  Emphy- 
sema has  lasted  some  time,  and  the  over- 
distension of  the  vesicles  is  extreme,  a 
certain,  it  may  be  considerable,  amount 
of  wasting  of  the  tissues  of  the  lung  en- 
sues ;  and  thus  a  form  of  Atrophous  Em- 
physema is  established. 
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But  in  the  variety  of  Eiiipliysenia  desig- 
nated Siiiall-lunged  or  Atrophous  Pulmo- 
nary Vesicular  Emphysema,  atrophy  of 
the  lung-tissue  is  tlie  primary  disease,  or 
it  supervenes  on  trifling  primary  over-dis- 
tension. 

Small-lunged  ^^esicular  Emphysema  is 
conlined  to  persons  well  past  middle-life. 
Those  who  sutler  from  it  are  commonly 
thin.  AVithered-looking,  shrivelled,  old 
persons  frequently  havc^  their  lungs  dani- 
aged  by  this  form  of  Emphysema.  It  is 
alfar  less  troublesome  and  less  grave  af- 
fection than  is  Large-lunged  Vesicular 
Emphysema. 

In  p'rimary  general  Small-lunged  Vesic- 
ular Emphysema  the  whole  of  both  lungs 
suffer.  There  is  waste  of  tissue,  true 
atrophy.  In  some  cases  fatty  degenera- 
tion has  been  said  to  jirecede  absorption, 
or  the  final  disappearance  of  tissue. 

In  this  form  of  Emphysema  the  sepa- 
rate vesicles  are  not  dilated  ;  but  the  par- 
titions between  adjacent  vesicles  with 
their  pulmonary  capillaries  and  other 
structures  disappear  or  are  reduced  to 
mere  threads,  and  two  or  more  vesicles 
are  thus  thrown  into  one.  Xo  over-dis- 
tending force  is  necessary  to  determine 
the  increased  capacity  "f  the  vesicles. 

Lungs  the  suiiject  of  this  disease  are 
smaller,  lighter,  and  drier  than  are 
healthy  lungs.  They  would,  from  the 
destruction  of  the  capillaries,  be  pale,  but 
the  pallor  from  this  cause  is  commonly 
concealed  by  the  large  amount  of  black 
pigment  spread  through  them.  They 
weigh  much  less  than  healthy  lungs,  be- 
cause they  have  lost  much  of  their  natural 
structures.  The  air-vesicles  are  large, 
but  the  lungs  themselves  are  small. 

The  division  between  the  superior  and 
inferior  lobe  is  more  vertical  than  in 
health.  The  elasticity  of  the  lungs  is  in  a 
great  measure  lost — there  is  no  resilience 
in  them — they  pit  on  pressure,  and  the 
pit  remains.  Their  small  size,  their  light- 
ness, and  the  vcrii  small  space  into  which 
they  may  be  compressed  are  often  most 
remarkable.  They  are  occasionally  so 
much  wasted,  that,  on  opening  the  tho- 
rax, they  sink  back  at  once  toward  the 
spine  and  posterior  part  of  the  thorax. 
"W'hen  the  lungs  and  air-passages  are  in 
liealth,  death  takes  place  at  the  termina- 
tion of  expiration.  On  opening  the  tho- 
rax, healthy  at  the  moment  of  death,  and 
permitting  the  pressure  of  the  air  to  bear 
on  the  outer  surface  of  the  lungs,  there  is 
at  once  a  slight  diminution  intheir  size. 
This  diminution  is  due  to  the  elasticity  of 
the  lungs.  Before  the  opening  of  the  tho- 
rax the  complete  elastic  contraction  of 
the  lungs  was  opposed  by  tlie  pressure  of 
the  air  on  the  inner  surface  of  the  air- 
vesicles. 

In  Hypertrophous  Pulmonary  Vesicu- 
lar Emphysema  the  resilience  of  tlie  lungs 


is  diminishcl,  hen<-c  when  the  thoiax  is 
„pcned  there  is  less  contraction  of  the 
lun-s,  and  therefore  less  separation  of  the 
lunSs  from  the  chest-walls,  than  there  is 
when  the  lungs  and  air-passages  are 
healtliy.  The  quantity  of  solid  tissue 
constituting  the  walls  of  the  air-vesic  es 
etc  and  the  irreuular  thickening  of  that 
tissue,  prevent  any  mere  collapse  of  the 

lungs.  .  i   .       p 

When  the  lunss  are  m  a  state  ot  ex- 
treme Atrophous' Vesicular  Empliysema, 
they  have  not  only  lost  in  a  great  meas- 
ure their  elasticity,  but  a  large  quantity 
of  their  solid  tissues  has  disappeared. 
The  consequence  is  that,  when  the  thorax 
is  opened,  and  the  pressure  of  the  air  on 
the  internal  and  external  surfaces  of  the 
lung  is  equalized,  although  little  or  no 
diminution  may  occur  from  its  resilience, 
the  weight  of  the  lung  may  bo  sufficient 
to  cause  it  to  fall  in  like  an  inflated  bag  of 
wet  paper. 

If  the  subject  of  extreme  Atrophous 
Pulmonary  Vesicular  Emphysema  suffer 
from  cough,  then  Local  Emphysema  with 
large  vesicles  is  frequently  superadded  to 
the'^General  Atrophous  Emphysema.  The 
elasticity  of  the  lungs  being  diminished, 
the  vesicles  of  the  parts  least  compressed 
and  least  supported  during  expiratory 
efforts  being  permanently  and  greatly 
over-distended,  atrophy  of  their  walls 
throws  several  air-vesicles  into  one,  and 
air  being  forced  into  the  large  cells  so 
formed  may  lead  to  their  extreme  dilata- 
tion. For  reasons  previously  assigned, 
these  vesicles  are  found  at  the  margins 
and  apex  of  the  lung. 

Coincidently  withtlie  occurrence  of  the 
changes  in  the  textures  of  the  lungs  which 
constitute  Atrophous  Vesicular  Emphy- 
sema, the  ribs  and  their  cartilages  expe- 
rience degenerative  changes  by  wdiich 
their  elasticity  is  diminished,  but  at  the 
same  time  also  the  inspiratory  muscles 
shrink  and  lose  strength. 

The  chief  direct  symptoms  of  Small- 
lunged  or  Atrophous  Pulmonary  Vesicular 
Emphysema  are — (1)  shortness  of  breath; 
(2)  diminution  in  the  size  of  the  thorax. 

Shortness  of  breath  in  Small-lunged 
Emphysema  is  never  felt  to  any  notable 
degree,  unless  the  patient  makes  exertion, 
and  as  the  disease  usually  occurs  in  the 
aged,  or  in  those  wasted  from  other 
chronic  diseases,  persons  indisposed  and 
incapable  of  moving  quickly,  exertion 
sufficient  to  cause  distressing  shortness  of 
breath  is  rarely  made. 

Primary  Atrophous  Vesicular  Emphy- 
sema is  commonly  attended  by  general 
waste,  and  is  therefore  accompanied  by 
waste  of  blood  as  well  as  of  tissues;  so 
that  the  capillary  pulmonary  vessels,  al- 
though reduced  in  number,  still  suffice  for 
the  passage  of  the  diminished  quantity  of 
blood. 
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Again,  the  lungs  being  small,  the  expi- 
ratory power  is  enough  to  drive  out  the 
air,  and  the  play  for  inspiration  is  consid- 
erable. The  patient,  in  place  of,  as  in 
Large-lunged  Vesicular  Emphysema,  al- 
ways "taking  in  breath  on  the  top  of 
breath,"  in  Small-lunged  Vesicular  Em- 
physema inspires  from  the  bottom  of  his 
iDreath. 

The  chest  in  Small-lunged  Vesicular 
Emphysoiua  is  diminished  in  capacity 
and  all  its  diameters  are  less  than  in 
health.  The  diminution  in  the  antero- 
posterior and  lateral  diameters  is  obtained 
by  a  great  increase  in  the  obliquity  of  the 
ribs.  The  upper  intercostal  spaces  next 
the  sternum  are  widened  and  depressed 
below  the  level  of  the  ribs.  So  obliquely 
placed  are  the  lowest  ribs,  that  their  car- 
tilages almost  reach  the  crest  of  the  ilium, 
and  the  intercostal  spaces  are  lost,  the 
ribs  themselves  really  touching.  Tlie 
cartilages  between  the  ribs  and  sternum, 
as  the"  ribs  become  abnormally  oblique, 
bend  so  as  to  form  an  obtuse  angle.  Ees- 
piration  is  short,  the  thorax  moves  as  a 
whole  in  inspiration,  and  the  expiratory 
recoil  follows  quickly.  The  inspiratory 
murmur  is  short  and  feeble — the  expira- 
tory not  prolonged.  Erom  the  loss  of 
elasticity  in  the  ribs  and  cartilages,  and 
the  imperfect  tension  of  the  chest-walls, 
the  resonance  on  percussion  may  be  even 
less  than  in  health,  although  the  solids  in 
the  chest  are  diminished.  As  the  luncs 
are  small,  the  heart  is  less  co\'ered  than  it 
should  be,  and  so  the  extent  of  precordial 
dulness*  may  be  increased,  and  that,  al- 
though the  heart  itself  may  be  partaking 
of  the  general  atrophy.  As  Atrophous 
Emphysema  is  usually  accompanied  by 
waste  of  blood,  and  as  the  general  mus- 
cular power  of  the  patient  forbids  active 
exercise,  there  is  commonly  in  Small- 
lunged  Emphysema  not  only  little  distress 
in  breathing,  but  no  damming  back  of  the 
blood  in  the  right  ventricle,  over-disten- 
sion of  the  venous  system,  dropsy,  or 
hypertrophy,  or  dilatation  of  the  heart. 

Complications  of  Pulmonary  Vesicular 
Emphysema. —  The  frequent  conjunction 
of  bronchitis  and  Pulmonary  Vesicular 
Emphysema  has  been  admitted  from  the 
time  the  latter  was  recognized  as  a  special 
disease.  Laennec  considered  the  Emphy- 
sema to  be  in  all  cases  the  consequence  of 
bronchitis,  and  especially  of  that  form  of 
bronchitis  which  was  designated  dry 
catarrh.  And  Louis,  while  denying  the 
relation  of  the  two  diseases  as  cause  and 
effect,  admitted  the  frequency  of  their  co- 
existence. 

It  is  now  established  that  bronchitis  is 
the  most  common  cause  of  the  direct  pro- 
duction of  Pulmonary  Vesicular  Emphy- 
sema, and  also  that  Emphysema  may  be 
developed  independently  of  bronchitis  ; 
and  that  when  so  established,  the  subjects 


of  Emphysema  are  very  prone  to  suffer 
from  bronchitis.  ,So  that  althou^li,  us  a 
rule,  bronchitis  is  the  cause  of  Puiiaonary 
Vesicular  Emphysema,  it  may  be  tlie  con- 
sequence ;  and  the  Emphysema,  in  rare 
cases,  may  be  unaccompanied  from  tirst 
to  last  by  bronchitis. 

One  cause  of  the  frequency  with  which 
bronchitis  supervenes  on  Pulmonary  \'esi- 
cular  Emphysema  is,  that  ^N'hen  a  part  of 
the  lung  only  is  emphysematous,  and  the 
passage  of  the  blood  through  the  capilla- 
ries of  that  part  is  consequently  impeded, 
hypertemia  of  the  non-eniphysematous 
tissues  is  the  necessary  result — the  blood 
passing  into  the  vessels  of  the  part  which 
oiler  it  the  least  resistance. 

Chronic  general  catarrhal  bronchitis, 
with  much  violent  cough  and  little  expec- 
toration, is  the  most  common  complication 
of  general  Large-lunged  Vesicular  Em- 
physema. Acute  capillary  bronchitis  is 
one  of  the  most  common  causes  of  death 
in  the  same  form  of  the  disease.  If  the 
heart  bo,  as  it  so  often  is,  dilated  and  hy- 
pertrophied,  then  the  acute  capillary  bron- 
chitis is  usually  attended  with  much  con- 
gestion of  the  substance  of  the  lung. 

Chronic  bronchitis  with  profuse  purulent 
expectoration  is  less  common  in  Large- 
lunged  than  it  is  in  Atrophous  Pulmonary 
Vesicular  Emphysema.  When  the  puru- 
lent discharge  is  considerable,  the  so- 
called  amyloid  degeneration  of  various 
organs  is  said  to  occur  pretty  frequently. 
In  this  case,  amyloid  degeneration  is  con- 
nected with  the  profuse  suppuration  and 
not  with  the  Pulmonary  Vesicular  Em- 
physema. 

Dilatation  of  the  bronchial  tubes  is  com- 
mon in  all  forms  of  Pulmonary  Vesicular 
Emphysema. 

lu  severe  Large-lunged  A'esicular  Em- 
physema, it  is  common  to  lind  an  excess 
of  fluid  in  the  pericardium  after  death.  It 
is  only  when  congestion  and  oedema  of  the 
lungs  have  complicated  the  disease  that 
an  excess  of  serosity  is  found  in  the  pleurte. 

The  subjects  of  Large-lunged  Vesicular 
Emphysema  frequently  suller  from  dis- 
turbance of  the  digestive  organs.  The 
liver  is  loaded  with  blood,  and  the  bile 
formed  is  thick  and  dark.  The  walls  of 
the  stomach  are  congested,  and  ultimately 
thickened.  The  result  is  notable  disturb- 
ance of  the  stomach  digestive  processes. 
The  patient  suffers  from  visible  distension 
of  the  epigastric  region,  and  also  from  a 
sense  of  weight  and  fulness  in  the  same 
part,  especially  after  food,  altogether  dis- 
proportionate to  the  quantity  and  the 
quality  of  the  food  taken.  Flatulence 
and  acidity  of  stomach  are  troublesome 
symptoms. 

The  distension  of  the  stomach  is  fre- 
quently so  great  as  very  decidedly  to  in- 
tensify, by  the  impediment  it  offers  to  the 
descent  of  the  diaphragm,  the  habitual 
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dj'spnoea.  The  derangement  of  tlie  stom- 
ach is  also  a  not  inl'requent  exciting  cau.'so 
of  asthma. 

.Spasmodic  asthma  is  a  very  common 
complication  of  Pulmonary  Vesicular  Em- 
physema, especially  of  the  large-lunged 
form  of  the  disease.  Attacks  of  extreme 
difficulty  of  inspiration  supervene  sud- 
denly in  the  early  morning,  or  at  uncer- 
tain times,  on  the  habitual  shortness  of 
breath.  In  addition  to  attacks  of  ordi- 
nary spasmodic  asthma,  the  subjects  of 
Pulmonary  Vesicular  Emphysema  often 
suffer  for  Veeks  together  from  increased 
dyspnoea,  out  of  all  proportion  to  any 
catarrhal  bronchitis  which  may  happen 
to  be  present.  This  dyspnoea  is,  in  a 
great  measure  at  least,  due  to  spasm  of 
the  bronchial  muscular  fibres. ' 

Phthisis.  —  One  of  the  most  marked 
anatomical  characters  of  congenital  tu- 
berculosis, i.  e.  of  an  inherited  disposition 
to  the  deposit  of  tubercle,  is  the  small 
size  of  the  lungs.  It  is  by  no  means  un- 
common for  a  deposit  of  tubercle  to  take 
place  in  the  apex  of  such  lungs,  and  then 
for  the  tubercle  to  obsolesce  or  to  calcify. 
The  subjects  of  these  changes  frequently 
live  to  an  advanced  .age.  Chronic  solidi- 
fication with  contraction  of  the  apex  of 
the  lung,  much  black  pigment  in  the  solid 
tissue,  and  Local  Emphysema  with  large 
vesicles,  frequently  follow  the  obsoles- 
cence or  calcification  of  the  tubercles. 

After  passing  middle  life,  the  subjects 
of  these  lesions  frequently  become  affected 
with  general  Atrophous  Pulmonary  Ve- 
sicular Emphysema,  rarely,  if  ever,  with 
Large-lungcd  Vesicular  Emphysema. 
Subsequently,  the  solid  tissue  of  the  apex 
of  the  lung  may  undergo  molecular  disin- 
tegration, and  a  cavity  be  formed  ;  death, 
in  such  cases,  is  said  to  have  occurred 
from  tubercular  consumption,  when,  in- 
deed, there  are  no  tubercles  present.  This 
is  a  form  of  senile  phthisis. 

Headache  and  drowsiness  are  common 
consequences  of  Large-lunged  Vesicular 
Emphysema.  These  symptoms  are  due 
to  congestion,  the  consequence  especially 
of  the  mechanical  impediment  to  the  pas- 
sage of  blood  through  the  lungs,  aided  in 
some  cases  by  the  imperfect  "aeration  of 
the  blood,  and  by  those  changes  in  the 
coats  of  the  vessels  so  commonly  seen  in 
the  subjects  of  the  disease  here  considered. 
The  veins  and  arteries,  from  changes  in 
their  walls,  partly  due  to  the  congestion 
of  their  vasa  vasorum,  lose  some  of  their 
normal  reactive  force,  and  hence  the  pres- 
sure of  the  blood  on  the  inside  of  their 

'  It  is  possible  that  in  many  cases  asthma 
precedes  Pulmonary  Vesicular  Emphysema, 
and  the  violent  efforts  to  inspire  are  the  de- 
termining causes  of  the  Emphysema,  and 
that  in  this  as  in  so  many  other  cases  the 
effect  has  been  mistaken  for  the  cause. 


walls  leads  here,  as  elsewhere,  to  their 
permanent  dilatation.  After  death,  we 
find  not  only  increased  capillary  vascu- 
larity and  excess  of  serosity  in  the  meshes 
of  the  pia  mater,  but  the  arteries  and 
veins  in  the  same  structure  manifestly 
larger  than  they  should  be. 

JJiseases  tchich  in  their  progress  are  fre- 
quentli/  cotnpKcuted  with  Puhwmary  Vesic- 
ular Emphysema.— AW  diseases  accompa- 
nied by  severe  cough,  by  diminution  of 
the  whole  or  part  of  a  lung,  or  by  impedi- 
ment to  expiration,  are  accompanied  by 
over-distension  of  the  air-vesicles. 

All  diseases  or  changes  in  nutrition  at- 
tended by  damage  to  the  elasticity  of  the 
lung,  render  permanent  what  would  other- 
wise be  transient  over-distension  of  the 
air-vesicles. 

"Winter  cough,  catarrhal,  and  other 
forms  of  bronchitis,  are  undoubtedly  the 
diseases  most  frequently  conjoined  with 
Pulmonary  Emphysema. 

Disease  of  the  left  side  of  the  heart,  by 
damming  back  the  Ijlood  in  the  lungs,  and 
so  inducing  changes  in  their  texture,  leads 
to  permanent  dilatation  of  the  air-vesicles 
when  their  over-distension  has  been  once 
determined  by  cough,  &c. 

Pneumonia  is  sometimes  attended  by 
Acute  Vesicular  Emphysema  of  the  air- 
admitting  vesicles,  but  as  the  walls  of  the 
over-distended  vesicles  are  healthy,  and 
their  over-distension  is  neither  extreme 
nor  of  long  duration,  they  return  to  their 
natural  size  when  the  pneumonia  sub- 
sides. After  solidification  has  passed 
away,  the  textures  of  the  lung  damaged 
by  the  pneumonic  exudation  may  be  the 
seat  of  permanent  Chronic  Emphysema. 

When  one  pleura  contains  suflicient 
fluid  to  render  the  lung  altogether  useless, 
the  opposite  side  of  the  thorax  expands 
more  than  it  should,  and  is  for  the  time 
larger  than  in  health,  and  its  air-vesicles 
are  enlarged  in  proportion  to  the  degree 
of  the  expansion  of  the  side.  Should  the 
impervious  lung  be,  from  long  compres- 
sion or  other  cause,  so  damaged  as  never 
again  to  admit  any  quantity  olfair  into  its 
vesicles,  then  permanent  over-distension 
of  the  vesicles  of  the  opposite  lung  is  the 
consequence.  It  rarely  happens  that  the 
distension  of  the  air-vesicles  in  this  case 
is  sufficient  to  interfere  with  the  capillary 
circulation  on  their  walls,  or  to  induce 
atrophy  or  other  serious  changes  of  the 
vesicular  septa. 

In  chronic  phthisis,  the  bases  of  the 
lungs  very  frequently  suffer  from  vesicular 
emphysema  ;  this  is  especially  likely  to 
happen  when  there  has  previously  been 
dry  pleurisy  with  adhesions  at  the  same 
point.  Hyper-resonance  of  the  bases  of 
the  lung  is,  therefore,  frequently  conjoined 
with  tubercular  dulness  of  the  apices. 
The  expiratory  efforts  of  cough  are  the 
determining  cause  ;  the  damage  inflicted 
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on  the  textures  by  the  pleurisy  is  a  com- 
mon cause  of  the  permanence  of  the  over- 
distension. The  Vesicular  Emphysema 
in  this  and  similar  cases,  when  tolerably 
limited  in  extent,  is  not  attended  with 
notable  disturbance  of  respiration  or  cir- 
culation. It  must,  it  is  true,  add  a  little 
to  the  shortness  of  breath,  and  a  little  to 
the  impediment  to  tlie  circulation  through 
the  lungs,  but  these  additions  are  insig- 
nificant in  comparison  with  the  primary 
disturbances  of  respiration  and  circulation 
resulting  from  the  original  disease.  Dis- 
eases attended  by  incomplete  occlusion  of 
the  air-passages  frequently  have,  as  con- 
sequence, over-distension  of  the  air-vesi- 
cles of  the  whole  or  of  part  of  the  lung. 

In  accidental  occlusion  of  the  larynx, 
Acute  General  Vesicular  Emphysema  is 
frequent.  Thus,  in  the  case  of  a  woman, 
who  in  a  state  of  drunkenness  choked 
herself  by  thrusting  the  food  with  her 
finger  from  the  over-full  pharynx  into  the 
larynx,  the  lungs  were  the  seat  of  ex- 
treme General  Acute  Emphysema. 

In  sucli  cases,  supposing  the  obstruc- 
tion to  be  at  first  incomplete,  the  sufferer 
does  what  he  would  do  if  the  obstacle 
were  removable — he  makes  the  deepest 
possible  inspiration,  and  then  coughs. 
The  violent  expiratory  effort  drives  the 
air  into  the  less  compressed  and  supported 
parts.  The  local  obstacle  to  the  escape  of 
air  being  irremovable,  causes  an  excess  of 
air  to  be  retained  in  the  lungs.  A  second 
deep  inspiration  follows,  and  so  finally 
general  over-distension  of  the  air-vesicles 
is  established. 

The  full  normal  distension  of  the  lungs 
with  air  may  be  mistaken  for  Acute  Gen- 
eral Emphysema,  if  death  occur  while 
the  lungs  are  distended  by  a  deep  inspira- 
tion, and  a  foreign  body  in  tlie  larynx 
prevent  the  expulsion  of  the  air  from  the 
lungs  by  the  natural  death-expiratory 
act. 

In  croup,  the  false  membrane  in  the 
larynx  may,  in  rare  cases,  act  for  a  short 
time  as  a  valve,  admitting  the  air  to  pass 
into  the  lung,  but  opposing  its  escape,  and 
so  cause  Acute  Vesicular  Emphysema. 

In  croup,  again,  pulmonary  lobular  col- 
lapse and  lobular  pneumonia  are  both 
common,  and,  when  present,  some  of  the 
Acute  Vesicular  EmphJ^sema  found  after 
death  may  be  secondary  to  those  lesions 
of  structure. 

But  more  commonly  than  in  either  of  the 
modes  just  enumerated,  the  Acute  Vesicu- 
lar Emphysema  found  after  death  in 
croup  is  produced  during  the  expiratory 
efforts  of  coughing  ;  that  it  is  so  produced 
is  proved  by  the  situations  it  occupies, 
viz.,  those  parts  of  the  chest  which  in 
these  cases  are  seen  during  life  to  recede 
during  inspiration,  and  to  advance  during 
expiration. 

In  hooping-cough,  Vesicular  Emphy- 


sema is  a  constant  result  of  the  violent 
expiratory  efibrts  of  that  disease.  When 
the  over-distension  is  extreme,  and  is 
frequently  repeated,  the  elasticity  of  the 
walls  of  the  vesicles  may  be  diminished 
and  then  a  certain  amount  of  over-dis- 
tension remains  a  permanent  lesion.  As 
bronchitis  i.s  a  frequent  complication  of 
hooping-cough,  disseminated  lobular  col- 
lapse may  in  some  cases  aid  to  a  slight 
extent  in  the  production  of  the  Vesicular 
Emphysema. 

Herulilarij  nature  of  Pulriwmary  Vi'dni- 
lar  -Binjjft//.«'n(a.— Jackson'  found'  that  18 
of  liS  subjects  of  Pulmonary  Emphysema 
were  born  of  parents  one  "of  whom  was 
aflected  with  the  same  disease  ;  while  of 
50  non-emphyseniatous  patients  3  only 
came  of  emphysematous  parents ;  and 
Nieraeyer  remarks,  "I  have  known  at 
least  one  family  in  which,  without  catarrh 
preceding,  all  the  members  for  three  gen- 
erations suffered  from  emphysema." 

These  flxcts  afford  some  support  to  the 
theory  that  Pulmonary  Vesicular  Emphy- 
sema is  hereditary.  But  Pulmonary  Vesi- 
cular Emphysema  is  far  too  common  a 
disease  for  Jackson's  few  oft-quoted  ob- 
servations, or  for  solitary  badly  stated 
facts,  such  as  that  of  Xiemeyer,  to  prove, 
or  even  to  render  it  highly  probable  that 
it  is  really  hereditary. 

If  the  cases  be  excluded  in  which  the 
disease  owes  its  origin  to  inherited  pre- 
disposition to  bronchitis,  heart  disease, 
asthma,  premature  age-degeneration,  &c., 
the  facts  adduced  in  support  of  the  hered- 
itary nature  of  Pulmonary  Vesicular  Em- 
physema will  be  reduced  to  an  insignifi- 
cant figure.  It  is  not  denied  that  the 
disease  may  be  hereditary,  but  it  is  with- 
out question  in  the  writer's  mind  that  the 
evidence  adduced  in  support  of  its  being 
hereditary  in  the  sense  in  which  tubercle 
and  cancer  are  hereditary,  is  altogether 
insufficient  for  the  proof 

Diseases  of  the  Jungs  to  viMch  Pulmonary 
Yesii'ular  Emphysema  iiiclispioses. —  Pneu- 
monia with  exudation  of  lymph,  croupose 
pneumonia  as  it  has  been  called,  rarely 
occurs  in  the  emphysematous  parts  of  a 
lung.  The  destruction  of  the  capillary 
vessels  which  occurs  in  Chronic  Vesicular 
Emphysema,  is  supposed  to  afford  a  cer- 
tain degree  of  exempticm  from  this  form 
of  inflammation.  Although  a  streak  or 
two  of  blood  in  the  sputa  is  not  uncom- 
mon in  the  bronchitis  from  whicli  emphy- 
sematous patients  suffer,  hemorrhage  in 
quantity  from  emphysematous  lungs  is 
said  to  be  rare.  Those  suftering  from 
Atrophous  Vesicular  Emphysema  alone 
enjoy  a  practical  immunity  from  pneu- 
monia and  from  hemorrhage. 

Tubercle  has  been  said  to  be  excluded 
by  Pulmonary  Vesicular  Emphysema. 

'  Quoted  by  Louis. 
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No  doubt  active  congestion  of  a  part 
accompanies  tlie  formation  of  tubercle, 
and  active  congestion  rarely  afl'ects  the 
emphysematous"  parts  of  a  lung,  and  to 
the  same  extent  Vesicular  Emphysema  of 
the  lung  indisposes  to  the  deposit  of  tuber- 
cle. It  is  to  the  wasting  of  the  vessels  in 
Emphysema  of  the  lung  that  the  immu- 
nity, so  much  as  it  is,  from  tubercle  is 
due. 

The  blood  in  Pulmonary  Vesicular  Em- 
physema is  less  fully  aerated  than  in 
health.  To  this  venosity  of  the  blood, 
Eokitansky  attributes  the  infrequency  of 
tubercle  in  the  subjects  of  Pulmonary 
Vesicular  Emphysem'a.  His  theory,  how- 
ever, is  opposed  by  facts. 

Teeatjient  or  Chronic  Pulmo- 
KAKT  Ve.shjular  Emphysema.— The 
treatment  of  Pulmonary  Vesicular  Em- 
physema may  be  divided  into  Curative, 
Palliative,  including  the  treatment  of  its 
direct  consequences,  and  Preventive. 

Curutim  Trentinrii-t. — Some  therapeu- 
tists have  su]3posed  that,  by  the  lengthened 
administration  of  small  doses  of  strych- 
nine, and  others,  that  by  the  skilful  em- 
pliiyment  of  electrical  power,  permanent 
contraction  of  the  walls  of  the  dilated  air- 
vesicles  may  be  obtained.  But,  although 
powerful  agents  for  exciting  muscular 
contraction,  neither  strychnine  nor  elec- 
trical action  have  any  influence  in  restor- 
ing or  increasing  the  elasticity  of  a  tissue. 
In  Chronic  Pulmonary  Vesicular  Emphy- 
sema, it  is  the  elasticity  of  the  walls  of  the 
air- vesicles  which  is  damaged.  Experi- 
ence, as  might  have  been  anticipated,  has 
afforded  no  evidence  in  support  of  the 
value  of  the  drug  or  the  battery  in  the 
cure  of  Pulmonary  Vesicular  Emphy- 
sema. 

Again,  some  therapeutists  have  placed 
persons  suffering  from  Chronic  Pulmo- 
nary Vesicular  Emphysema  in  a  chamber 
supplied  with  condensed  air,  in  the  hope 
that  the  breathing  of  the  condensed  air 
would  cure  the  disease.  Others  have 
alleged  that  great  attention  to  diet,  and 
the  administration  of  iron,  and  other 
blood,  nervine,  and  stomach  tonics,  will, 
by  improving  the  nutritive  powers,  cure 
the  disease.  But,  if  it  be  remembered, 
that  to  cure  Chronic  Pulmonary  Vesicu- 
lar Emphysema  of  severity  sufficient  to 
cause  trouble  to  the  patient,  is  not  only  to 
renew  the  elasticity  of  the  walls  of  the 
air-cells,  but  also  to  restore  the  stretched 
vessels  to  their  normal  length  and  to  their 
natural  tone,  to  repair  the  apertures  in 
the  walls  of  the  air-vesicles,  and  to  replace 
the  torn  and  otherwise  destroyed  capilla- 
ries by  healthy  vessels,  it  will  be  at  once 
admitted  that  the  cure  of  Chronic  Pulmo- 
nary Vesicular  Emphysema  is  impossible. 
Persons  suffering  from  Emphysema  have 
been  greatly  relieved  by  breathing  con- 


densed air  ;  but  the  relief,  as  might  be 
anticipated,  has  been  temporary  only; 
and  while  attention  to  diet,  &c.,  is  of  no 
avail  to  cure  the  disease,  it  is  of  great  im- 
portance in  staying  the  progress  of  the  dis- 
ease and  relieving  distress. 

I'rcnntivc  Treatiiic lit— The  great  fac- 
tors of  Pulmonary  Vesicular  Emphysema 

being —  .     . 

Excess  of  pressure  of  air  on  the  inside 
of  the  air-vesicles, 

Age  degenerative  changes  of  tlie  parietes 
of  the  thorax. 

Changes  of  the  texture  of  the  lung,  from 
excess  of  blood  in  it. 

Age-degenerative  changes  of  the  lung, 
in  order  to  prevent  the  disease  and  to  stay 
its  advance  when  estabhshed,  care  must 
be  taken  to  guard  against  these,  its  deter- 
mining and  permanence-securing  causes. 
Catarrhal,  and  all  other  forms  of  bronchitis 
being  beyond  question  the  most  frequent 
excitors  of  the  Pulmonary  Vesicular  Em- 
physema, the  prevention  of  these  diseases 
is  of  the  very  highest  importance.  To 
secure  immunity  from  bronchitis,  and  to 
prevent  its  recurrence,  clothing  must  be 
adapted  to  the  season,  and  it  is  necessary 
that  cold  and  wet,  especially  fog  and  cold 
winds,  be  avoided.  A  mild  climate  has  a 
marked  influence  in  preventing  the  attack 
of  bronchitis,  to  which  so  many  are  sub- 
ject during  the  winter  in  this  country. 
Hence  it  is  most  important  for  those  whose 
lungs  are  the  seat  of  Vesicular  Emphy- 
sema, to  spend  the  winter  in  a  mild,  and 
not  too  dry  air. 

When  chronic  or  subacute  bronchitis 
is  present,  the  freer  the  secretion  from  the 
bronchial  mucous  membrane,  and  the  less 
violent  the  cough,  the  less  likely  is  Chronic 
Emphysema  to  follow.  Expectorants  and 
opiates  combined  are  the  great  medicinal 
agents.  The  expectorants  selected  when 
the  cough  is  dry,  should  lie  those  that  pro- 
mote secretion ;  when  the  secretion  is 
abundant,  those  that  favor  its  expulsion. 

Violent  and  irritative  cough — that  is, 
cough  out  of  all  proportion  to"  the  matter 
to  be  expectorated,  should  be  restrained 
by  sedatives  :  Opium,  belladonna,  stra- 
monium, conium,  and  prussic  acid,  are  the 
chief  sedative  agents  in  this  class  of  cases. 
These  drugs  are  more  efficacious  when 
given  with  little  water,  and  in  a  small 
quantity  of  mucilage  and  syrup.  Seda- 
tive inhalations  are  particularly  useful. 
The  sedative  should  be  placed  on  the 
sponge  of  Maw's  inhaler,  and  the  steam 
of  hot  water  passed  through  the  sponge. 
Chloroform  vapor  exhibite'd  in  this  way  is 
sometimes  very  serviceable. 

When  the  secretion  from  the  bronchial 
mucous  membrane  is  too  abundant  and 
purulent,  the  mineral  acids,  quinine,  iron, 
especially  the  tincture  of  the  sesquichlo- 
ride,  and  cod-liver  oil,  are  invaluable  ■  as 
is  also  the  inhalation  of  mild  stimulants 
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6.  g.,  iodine  diflfusecl  in  small  quantity 
through  the  room.  In  those  cases,  a  cliange 
to  dry  sea-air  is  often  very  serviceable. 

All  eflforts  which  try  the  muscular 
powers,  as  carrying  heavy  weights,  are 
injurious.  All  exertions  which  induce 
panting,  or  oblige  the  person  to  stop  fre- 
quently to  recover  his  breath,  are  calcu- 
lated to  inflict  permanent  injury.  Rapid 
walking,  hill  climbing,  and  violent  exer- 
tions of  all  kinds,  are  to  be  carefully 
avoided.  Walking  exercise  should,  as 
much  as  possible,  be  limited  to  level 
ground. 

Many  an  old  gentleman  has  been  hur- 
ried to  his  grave  by  attempting  to  follow 
the  birds  as  he  did  in  his  early  diiys,  and 
by  striving  to  improve  his  health  by  active 
exercise,  It  is  a  great  gain  for  lengtli  of 
life  to  take  old  age  pleasantly.  Those 
predisposed  to  the  disease  and,  a  fortiori, 
subjects  of  Pulmonary  Vesicular  Emph}-- 
sema,  should  never  attempt  to  play  wind 
instruments. 

When  urging  these  points  on  a  patient, 
it  must  never  be  forgotten  that  tlie  per- 
manence-securing cause  being  established, 
every  single  over-distension  of  the  air- 
vesicles  permanently  increases  their  size. 
The  increase  on  each  occasion  is  indeed 
insignificant ;  but  as  every  repetition  of 
the  over-distension  adds  to  that  previously 
existing,  it  follows  that,  should  the  over- 
distension be  frequently  repeated,  a  con- 
siderable amount  of  dilatation  must  be  the 
ultimate  result. 

All  the  foregoing  means  which  are  of 
importance  in  preventing  the  occurrence 
of  thci  disease,  are  practically  still  more 
important  as  preventing  its  increase  when 
established.  Many  a  man  whose  wind 
was  merely  touched,  has  become  dropsi- 
cal, &c.,  by  attempts  to  renovate  himself, 
by  endeavors  to  climb,  hunt,  and  shoot  as 
he  did  before  his  "wind"  began  to  go. 
Old  age  has  commenced  on  his  chest ;  he  is 
but  between  fifty  and  sixty,  and  he  won't 
admit  the  existence  of  it.  He  strives 
against  its  inevitable  consequences,  and 
dies  from  the  efiects  of  the  struggle  years 
before  he  would  have  done  had  he  shunned 
the  contest. 

All  measures  which  oppose  the  super- 
vention of  the  degenerative  changes  of 
age,  are  to  be  sedulously  employed,  with 
the  hope  not  only  of  specially  retarding 
age-degeneration  of  the  lungs  and  thoracic 
parietes,  but  of  the  body  generally. 

Diet,  carefully  regulated  exercises,  and, 
of  drugs,  iron  and  cod-liver  oil,  especially 
the  former,  are  among  the  most  potent 
means  for  efiecting  the  object  in  view. 

Palliative  Treatment.— Tha  distress  from 
which  the  subjects  of  Large-lunged  Vesi- 
cular Emphysema  suffer,  is  due— 

1.  To  shortness  of  breath  ; 

2.  To  congestions  of  distant  organs  pro- 
duced mechanically  by  the  impediment  to 


the  flow  of  blood  through  the  pulmonary 
capillaries  ; 

i.  To  tlie  abnormities  of  blood  which 
result  from  the  functional  and  structural 
cliauges  of  the  liver  and  kidneys  espe- 
cially, consequent  on  their  congestion. 

1.  The  remedies  for  the  sliortness  of 
breath  vary  according  to  its  direct  cause. 
Having  regard  to  the  treatment,  the 
causes  of  shortness  of  breath  may  be 
summed  uj)  thus  : — 

(a)  Organic  changes  in  the  walls  of  the 
thorax,  in  the  walls  of  the  .lir-vesicles, 
and  in  the  capillaries  in  tlie  walls  of  the 
air-vesicles,  and  dilution  of  the  air  received 
into  the  air-vesicles  at  each  inspiration, 
by  the  excess  of  air  retained  in  tliem  at 
the  termination  of  expiration. 

Breathing  condensed  air,  it  appears  pro- 
bable, temporarily  relieves  the  distress  of 
breathing  due  to  the  dilution  of  the  air. 
Whether  it  does  more  than  this  is  doubtful. 

(6)  Catarrhal  and  other  forms  of  bron- 
chitis.— For  the  shortness  of  breath  oris- 
ing  from  these  affections,  expectorants 
which  both  favor  free  secretion  and  ex- 
pectoration are  the  great  remedies.  Ipe- 
cacuanha and  carbonate  and  muriate  of 
ammonia,  squills  and  senega  are  the  most 
potent  remedies  (see  art.  Bronchitis). 

(c)  Asthma. — Free  secretion  and  expec- 
toration from  the  bronchial  mucous  mem- 
brane, affords  the  most  efficient  relief  in 
continuous  shortness  of  breath  from  this 
complication.  Ipecacuanha,  squill,  am- 
monia, and  senega  alone,  or  combined 
with  sedatives  and  .antispasmodics,  are 
the  agents  best  calculated  to  attain  the 
desired  end. 

It  must  not  be  forgotten  that  disturb- 
ances of  the  digestive  organs,  the  liver, 
stomach,  and  bowels  are  common  in 
Large-lunged  Vesicular  Emphysema,  and 
are  also  frequent  exciting  causes  of  attacks 
of  spasmodic  asthma  in  that  disease. 

(d)  Congestion  of  the  liver,  accumula- 
tion of  flatus  in  the  stomach  and  bowels, 
and  loaded  bowels  by  interfering  with  the 
descent  of  the  diaphragm,  are  common 
causes  of  shortness  of  brcatli. 

It  is  in  consequence  of  this  that  a  full 
dose  of  blue  pill,  or  calomel  and  colocynth, 
followed  by  a  brisk,  warm,  saline  aperient, 
so  often  affords  marked  relief  to  the  dys- 
pncca  of  Large-lunged  Vesicular  Emphy- 
sema. ,. 

Blue  pill  occasionally,  aromatic  salme 
antacid  aperients,  taraxacum  with  soda, 
or  nitro-hydrochloric  acid  with  aromatics, 
and  attention  to  diet,  are  the  means  best 
calculated  to  ward  off  shortness  ot  breath 
from  these  causes. 

2.  In  treating  the  congestions  of  organs, 
two  objects  have  to  be  kept  in  view. 

1st.  To  remove  the  impediment  to  the 
flow  of  blood  through  the  lungs. 

2d.  To  relieve  directly  the  local  conges- 
tions. 
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The  impedimeut  to  the  flow  of  blood 
due  directly  to  organic  changes  in  the 
walls  of  the  air-vesicles  and  in  the 
pulmonary  capillaries,  is  irremediable. 
Catarrhal  and  other  forms  of  acute  and 
chronic  bronchitis  increase  the  impedi- 
ment to  the  capillary  circulation  through 
the  lungs  :  and,  therefore,  to  relieve  those 
affections,  is  to  relieve  the  congestion  of 
the  venous  system.  Free  secretion  and 
expectoration  from  the  bronchial  tubes, 
is  the  most  efficient  ageut  for  affording  re- 
lief in  these  cases. 

'\'iolent  cough  again  impedes  the  flow 
of  blood  through  the  lungs,  and  so  pro- 
duces congestion  of  the  venous  system. 

Sedatives,  therefore,  by  checking  cough, 
become  means  of  relieving  local  conges- 
tions. 

Free  secretion  from  the  kidneys,  liver, 
and  intestinal  mucous  membrane,  relieve 
the  local  and  general  over-distension  of 
the  capillaries  and  veins  of  tliose  organs, 
resulting  from  impediment  to  the  flow  of 
blood  through  the  lungs. 

Of  diuretics,  the  ordinary  salts  of  pot- 
ash, with  small  quantities  of  iodide  of 
potassium,  are,  as  a  rule,  the  most  eflflca- 
cious.  This  class  of  remedies  should  be 
preceded  by  one  or  more  doses  of  blue 
pill,  with  squill  and  digitalis. 

It  is  common  for  diuretics  not  to  act 
till  the  tension  of  the  \-onous  system  has 
been,  to  some  extent,  taken  off  by  other 
means.  Hence  should  diuretics  fail  when 
first  given,  aperients  may  be  employed, 
and  their  use  be  followed  by  diuretics 
with  advantage. 

Blue  pill,  and  other  cholagogues,  fol- 
lowed by  hydragogue  aperients,  sueli  as 
cream  of  tartar  with  jalap,  effect  the 
desired  object  by  promoting  a  full  flow  of 
secretions  from  the  liver  and  intestines, 
and  so  especially  relieving  congestion  of 
the  portal  radicles  and  terminal  branches. 

A  natural  relief  is  occasionally  afforded 
to  a  congested  organ  by  spontaneous 
hemorrhage  from  it.  Cerel3ral  congestion 
is  relieved  by  epistaxis  ;  congestion  of  the 
lungs  by  haemoptysis  ;  of  the  liver  and 
intestines,  by  hasmorrhoidal  bleeding  ;  of 
the  kidneys,  by  hajmaturia  ;  of  the  sto- 
mach, by  hsematemesis.  The  blood  thus 
lost  may  not  only  relieve  the  vessels  of 
the  organ  from  which  it  escapes,  but  the 
venous  system  generally. 

When  congestion  of  an  organ  is  extreme, 
the  application  of  dry-cups,  or  the  removal 
of  a  small  quantity  of  blood  by  cupping- 
glasses,  is  sometimes  very  useful.  When 
the  distension  of  the  whole  venous  system 
is  extreme,  the  removal  of  a  little  blood 
from  the  arm  gives  marked  and  sudden 
relief  when  judiciously  performed. 

The  stomach  dyspeptic  symptoms  are 
due  chiefly  to  congestion  of  the  stomach 
following  on  congestion  of  the  liver.  They 
are  bcsf  treated  by  occasional  doses  of 


mercurials,  saline  aperients  with  mineral 
acids,  and  mustard  poultices  to  the  epi- 
gastric rcijion.  These  remedies  may  be 
follo^vcd  by  small  doses  of  strychnine,  and 
light  aromatic  bitters. 

Aromatics,  with  alkalies,  afford  tempo- 
rary rehef  to  the  sense  of  distension  and 
weight. 

3.  The  congestion  of  the  kidneys  is 
sometimes  accompanied  by  the  retention 
of  urinary  elements  in  the  blood,  conges- 
tion of  the  liver  by  slight  jaundice,  and 
finally  by  organic  diseases  of  these  organs 
and  then  all  the  abnormities  resulting 
from  those  diseases  follow. 

For  the  special  treatment  of  the  condi- 
tions of  blood  dependent  on  the  diseases 
of  the  liver  and  kidneys,  sec  the  article 
on  those  diseases. 

Here  it  is  only  necessary  to  say  that  the 
treatment  before  recommended  for  the 
rehef  of  the  congestion  of  these  organs,  is 
that  best  calculated  to  secure  the  removal 
from  the  blood  of  the  elements  retained 
in  it. 

In  cases  of  Atrophous  Pulmonary  Ye- 
sicular  Emphysema,  the  great  object  is  to 
support  the  failing  general  powers.  Iron 
is  one  of  the  most  "important  tonics  in  this 
class  of  cases.  A  moderate  supply  of 
stimulants  is  useful. 

AVhen  accompanied  with  profuse  puru- 
lent expectoration,  mineral  acids,  espe- 
cially the  sulphuric,  with  small  doses  of 
quinine,  tincture  of  the  sesquichloride  of 
iron,  cod-liver  oil,  and  mild  sea-air,  are 
the  great  remedial  agents.  Stimulating 
inhalations  are  sometimes  serviceable. 
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ASTHMA. 


By  Hyde  Salter,  M.D.,  F.R.S. 


Definitioit. — Asthma  maj-  be  defined 
as  dyspnoea  of  peculiar  urgency  and  vio- 
lence, generally  paroxysmal  and  recur- 
rent, often  periodic,  not  necessarily  at- 
tended by  cough  or  expectoration,  accom- 
panied usually  by  dry  rales,  and  compati- 
ble with  easy  and  healthy  respiration  in 
the  intervals  of  the  attacks. 

The  History  of  Asthma  may  be  divided 
into  the  History  of  the  Paroxysms  and 
the  General  History  of  the  Disease. 

A.  Symptoms  of  the  Paroxysms.— 
Before  the  attack  itself  sets  in,  it  is  not  at 
all  uncommon  for  the  asthmatic  to  be 
aware  that  it  is  impending,  by  certain 
premonitory  symptoms  with  which  his 
experience  has  made  him  familiar,  and  of 
which  it  has  given  him  the  infallible  in- 
terpretation. It  is,  however,  more  com- 
mon for  there  to  be  no  distinct  premoni- 
tory symptoms,  but  for  the  first  slight 
traces  of  the  attack  to  be  the  only  warn- 
ing of  its  approach.  When  premonitory 
symptoms  do  occur,  they  are  generally 
such  as  are  referable  to  the  nervous  sys- 
tem ;  as,  for  example,  an  unusual  buoy- 
ancy of  spirits  and  mental  excitement,  or 
depression,  lethargy,  and  an  irresistible 
sleepiness.  One  very  common  symptom 
is  profuse  diuresis,  the  patient  passing, 
some  hours  before  the  attack,  a  large 
quantity  of  clear  pale  urine,  almost  as 
white  as  pump-water — identical,  in  fact, 
with  what  is  called  nervous  water,  or 
hysterical  water.  Asa  rule,  however,  as 
has  been  mentioned,  the  patient  has  no 
warning,  no  sign  whatever  to  guide  him  \^ 
and  this  is  one'of  the  peculiar  features  of 
Asthma,  and  imparts  to  it  that  uncertainty 
and  ever-possible  nearness  which  makes 
it  so  disqualifying  a  disease  and  one  so 


destructive  of  the  engagements  of  life  and 
the  duties  of  an  active  career.  It  always 
threatens  because  it  never  threatens.  Kay, 
more,  from  the  time  at  which  it  is  most 
apt  to  occur — the  early  morning — the  pa- 
tient has  not  even  the  warning  of  the  in- 
itiatory symptoms,  but  sleeps  through  them 
till  he  is  awoke  to  find  himself  with  the 
attack  full  upon  him.  He  goes  to  bed 
every  night  uncertain  whether  his  next 
return  to  consciousness  may  not  be  among 
the  full  developed  horrors  of  the  asthmatic 
struggle. 

The  Initiatory  SympUrtns,  when  they 
are  not  slept  through,  and  when  they 
show  themselves  by  day,  consist  in  a  faint 
development  of  the  characteristic  dyspnoea 
of  Asthma— a  slight  sense  of  constriction 
across  the  chest,  a  short  dry  cough,  a  ten- 
dency to  wheeze,  and  an  indisposition  to 
exertion.  The  asthmatic's  friends  notice 
that  he  walks  about  with  his  shoulders 
higher  than  usual ;  and  he  complains  of 
flatulent  distension  which  makes  the  girth 
across  the  epigastrium  greater  than  usual, 
so  that  he  unbuttons  his  waistcoat  to  give 
himself  ease  and  room.  This  is  not  a  mere 
sensation,  the  circumference  of  the  chest 
is  really  considerably  increased,  and  the 
patient  usually  attributes  it  to  distension 
of  the  stomach  with  wind.  No  doubt,  jn 
many  instances,  there  is  a  large  develop- 
ment of  gas  in  the  stomach  at  the  com- 
mencement of  an  asthmatic  paroxysm  ; 
but  in  the  great  majority  of  instances  this 
increased  girth  of  chest  and  abdomen  is 
probably  due  to  that  enlargement  of  the 
cavity  of  the  chest  which  always  accom- 
panies the  asthmatic  state,  and  is  a  part 
of  it,  of  which  more  will  be  said  by  and 
by,  and  which  enlarges  the  girth  of  the 
chest  by  the  elevation  of  the  ribs,  and  of 
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the  abdomen  by  the  depression  of  the  dia- 
phragm. 

Those  initiatory  symptoms  may  hang 
about  for  some  time,  even  for  some  days, 
before  they  culminate  in  an  attacl^,  the 
astlimatic  creeping  about  witli  a  gradually 
increasing  sense  of  cous^triction  across  the 
chebt,  a  more  perceptible  wheeze  and  a 
greater  and  greater  incapacity  for  exer- 
tion. At  other  times  the  jiaroxysm  is  at 
once  so  fully  developed  that  it  can  hardly 
be  said  to  have  any  initiatory  symptoms 
at  all. 

There  is  notliing  more  uniform  in 
Asthma  than  the  time  at  which  the  at- 
tack is  apt  to  come  on.  In  nineteen 
cases  out  of  twenty,  this  is  in  the  early 
morning,  from  two  to  four  o'clock.  So 
uniform  is  this,  that  it  is  the  exception  to 
find  it  otherwise.  Each  ease,  as  a  rule, 
has  its  own  particular  time :  one  will 
always  be  awoke  at  two,  another  at  three; 
and  so  unvarying  is  the  time,  that  the 
patient  often  knows  exactly  what  o'clock 
it  is  by  his  asthma  waking  him.  There 
are,  however,  two  circumstances  that 
vary  the  time  :  one,  the  hour  at  which  the 
palieut  goes  to  bed — the  earlier  this  is, 
the  earlier  does  the  attack  come  on  ;  and 
the  other,  the  intensity  of  the  exciting 
cause — the  more  powerful  this  is,  the  ear- 
lier is  the  attack  likely  to  follow  it :  thus 
a  supper  in  a  favorable  air  may  bring  on 
the  Asthma  at  three  o'clock ;  in  an  unfa- 
vorable air  as  early  as  one.  Occasionally 
the  Asthma  will  remain  in  abeyance  as 
long  as  sleep  lasts  and  develop  itself  im- 
mediately after  waking  ;  but  this  is  rare. 
A  not  at  all  uncommon  time  for  the  at- 
tack to  come  on  is  about  two  hours  after 
dinner.  In  some,  it  always  appears  on 
getting  into  bed  at  night.  There  cannot 
be  a  doubt  that  the  part  of  the  four-and- 
twenty  hours  the  most  free  from  it  is  the 
forenoon,  from  breakfast  to  luncheon  or 
early  dinner;  many  asthmatics  who  suffer 
more  or  less  at  all  other  times  are  free 
then. 

When  tlie  paroxysm  is  fully  developed, 
the  appearance  of  the  patient  is  very  char- 
acteristic. He  sits  in  a  fixed  position,  un- 
afile  to  move,  generally  leaning  forward 
with  his  hands  or  elbows  planted  on  some- 
thing in  order  to  raise  his  shoulders;  some- 
times he  stands,  leaning  over  some  piece 
of  furniture,  finding  this  position  easier 
than  sitting  :  kneeling  up  in  bed,  leaning 
over  the  pillows,  or  kneehng  on  the  floor 
against  a  bed  or  chair,  is,  in  many  cases, 
the  easiest  position.  He  is  pale,  or,  if 
very  bad,  dusky  in  complexion ;  the 
shoulders  are  raised,  the  back  rounded, 
and  the  sweat  often  pours  off  the  face 
from  the  violence  of  the  respiratory  efforts. 
These  efforts  are  so  great  that  the  body  is 
quite  convulsed  by  them,  the  shoulders 
are  thrown  up,  the  head  thrown  back, 
and  the  mouth  opened  at  each  inspira- 


tion ;  and  all  the  muscles  mediately  or 
immediately  connected  with  the  chest 
thrown  into  violent  action,  ihe  patient 
cannot  bear  anything  tight  around  his 
body,  all  his  clothes  must  be  loosened; 
all  curtains  drawn  around  him,  all  by- 
standers crowding  about  him,  seem  to 
increase  his  sense  of  suflbcation.  home- 
times  he  will  sit  by  an  open  window  the 
whole  night  in  the  coldest  weather,  so 
great  is  the  desire  for  tiesh  air ;  he  feels 
::s  if  death  was  impending,  as  if  his  chest 
were  bound  with  iron,  and  as  if  the  only 
thing  that  would  give  him  relief  would  be 
to  cut  it  open.  The  extremities  are  often 
cold,  especiahy  the  lower  extremities, 
although  the  perspiration  may  be  running 
from  tiie  face  at  the  same  time  ;  the  pulse 
is  small  and  quick. 

If  the  patient  is  stripped  and  the  chest 
watched,  it  wiU  be  seen  that,  although 
the  respiratory  efforts  are  so  violent,  there 
is  very  little  real  movement,  the  muscles 
tug  at  the  ribs,  but  the  ribs  refuse  to  rise 
— they  strive  to  compress  them,  but  they 
refuse  to  subside.  Although  violent  the 
respirations  are  not  often  hurried,  not 
exceeding  the  natural  number ;  but  al- 
though tlie  number  may  be  natural,  in 
every  other  respect  the  respiratory  rhythm 
is  disturbed  ;  the  inspiration  Is  short  and 
jerky  ;  the  expiration  inordinately  long, 
often  wound  up  with  a  sudden  pumping 
out  of  the  last  quantities  of  the  expired 
air  ;  and  there  is  no  post-expiratory  rest. 

On  hstening  to  the  patient's  chest, 
everything  seems  lost  in  loud  musical 
rales  of  high  pitch,  and  mostly  sibilant ; 
among  these  is  also  often  heard  sonorous 
rhonchns.  These  sounds  are  multitudi- 
nous, of  all  pitch,  and  utterly  discordant, 
sriueaking,  chirping,  mewing,  whistling, 
cooing,  snoring,  and  fifty  other  sounds. 
They  are  almost  invariably  louder  at  ex- 
piration, and  sometimes  confined  to  it. 
The  typical  sounds  of  Asthma  are  of  this 
dry  character;  occasionally,  however, 
moist  rales  are  heard  either  from  the 
Asthma  being  complicated  with  bron- 
chitis, or  from  the  attack  approaching  its 
termination,  when  mucus  is  being  poured 
out. 

But  there  is  one  auscultatory  phenome- 
non in  Asthma,  which,  although  negative 
in  its  character  and  apt  to  be  overlooked, 
is  far  more  important  and  significant  than 
these  noisy  manifestations  of  bronchial 
stricture  ;  it  is  the  almost  complete  or 
total  absence  of  the  respiratory  murmur  : 
this  is  not  only  not  heard  because  it  is 
drowned  by  the  other  sounds,  but  because 
it  is  really,  for  the  time  being,  in  abey- 
ance; for  even  when  the  musical  rales  are 
absent,  as  they  sometimes  are,  the  res- 
piratory murmur  is  equally  defective. 

The  reason  of  this  absence  of  respira- 
tory murmur  is  that  the  bronchial  spasm 
prevents  the  air  reaching  the  recesses  of 
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the  lungs  in  sufficient  quantity  to  generate 
it.  The  more  severe  the  Astlima,  the 
more  complete  is  the  loss  of  the  respira- 
tory murmur,  and  no  sooner  docs  the 
spasm  yield  than  the  normal  sound  is 
reinstated. 

Not  unfrequently,  the  physical  signs  of 
Asthma,  above  described,  are  partial  in 
(  their  distribution,  the  respiratory  murmur 
'  is  not  totally  absent  but  crops  up  tolera- 
bly clearly  here  and  there  ;  the  sibilant 
and  sonorous  rales,  too,  are  patchy — some 
parts  of  the  chest,  especially  those  where 
the  respiratory  murmur  is  best  heard,  be- 
ing free  from  them. 

There  can,  I  think,  be  hut  one  inter- 
pretation to  this  patchy  distribution  of 
the  physical  signs  of  Asthma  ;  namely, 
that  the  Asthma  itself  has  a  patchy  dis- 
tribution— that  the  tubes  are  in  some 
parts  affected,  in  others  free.  In  those 
parts  where,  from  the  absence  of  spasm  of 
the  tubes,  the  access  of  air  is  free,  we 
often  hear  a  respiratory  murmur  of 
strongly-marked  compensatory  character, 
the  inrush  of  air  remarkably  clear  and 
loud.  This  is  just  what  might  bo  ex- 
pected, and  depends  upon  the  whole  of 
the  violent  inspiratory  efforts  being  spent 
upon  those  parts  of  the  lung  where  the 
absence  of  bronchial  spasm  renders  its  in- 
flation possible. 

There  is  yet  another  fact  to  be  observed; 
namely,  that  the  physical  signs  of  Asthma 
change  their  seat  with  considerable  rapid- 
ity :    we  may  hear  a  patch  of  sibilus  or 
rhonchus  one  minute,  and  the  next  it  may 
be  gone ;  we  may  find  complete  absence 
of  respiratory  murmur,  and  in  a  quarter 
of  an  hour,  in  the  same  place,  it  may  be 
quite  audible.     In  fact,  for  no  two  con- 
secutive hours   does  the  asthmatic  chest 
present  the  same  physical  signs  at   the 
same  place.    This  fugitiveness  and  migra- 
tion of  the  normal  and   morbid   sounds 
show  that  the  bronchial  spasm  itself  is 
constantly   changing  its   seat,  that   con- 
stricted tubes  are  constantly  becoming  re- 
laxed,   and    patulous    ones    contracted. 
Occasionally,  the  physical  signs  show  that 
the  Asthma   is   lateral,  confined   to  one 
lung,  or  nearly  so,  the  rales  will  occupy 
one  lung  and   normal   breath-sound  the 
other.     The  patient  himself  is  sometimes 
quite  aware  that  only  one  of  his  lungs  is 
affected,  and  knows  which  it  is.     In  most 
of  those  cases  in  which  Asthma  is  thus 
restricted  to  one  side,  it  always  occurs 
more  or  less  on  the  same  side.     In  such 
cases    tliere    is    probably    some    organic 
cause,  such  as  emphysema  or  bronchitis, 
for  its  localization. 

Percussion,  during  a  paroxysm  of  Asth- 
ma, is  always  exaggeratedly  resonant ;  in 
this,  the  chest  distension,  and  the  loss  of 
respiratory  murmur,  the  conditions  bear 
a  strikino;  resemblance  to  emphysema  :  in 
one  respect,  however,  besides  the  tempor- 


ary duration  of  these  signs,  there  is  a 
marked  contrast ;  in  emphjsema,  the 
intercostal  spaces  are  not  depressed,  even 
in  strong  inspiration,  while  in  Atthma 
they  are  drawn  in  to  an  extraordinary 
degree ;  and  not  only  the  intercostal 
spaces,  but  all  yielding  parts  bounding,  or 
lying  contiguous  to,  the  chest  cavity,  as 
the  supra-sternal  and  supra-clavicular 
fossse,  and  the  scrobiculus  cordis.  The 
surface  in  these  situations  is  literally 
sucked  in  at  each  inspiration,  and  nothing 
more  strikingly  suggests  than  this  appear- 
ance the  real  nature  of  the  difficulty  in 
asthmatic  breathing,  nothing  more  strik- 
ingly proves  that  it  must  depend  on  a 
condition  which  temporarily  renders  the 
lung  incapable  of  following  the  inspira- 
tory enlargement  of  the  chest  wall. 

Before   the   paroxysm   ceases   there   is 
commonly  some  expectoration.     In  many 
cases  the  fit  never  ceases  without  it,  and 
not  until  the  expectoration  is  established 
will  the  spasm  give  way,  however  long  it 
may  be  delayed.     It  is  this  circumstance 
that  has  given  rise  to  the  theory  that  tlie 
material  discharged  has  been  the  cause  of 
the  preceding  attack,  and  that  the  violent 
respiratory  efforts  are  merely  the  mechan- 
ism which  nature  adopts  to  get  rid  of  it. 
This  was  Bree's  theory,  and  expressions 
frequently   used   by  patients   show   that 
such  an  idea  is  still  very  prevalent.    They 
say,  "  If  I  could  once  get  tbe  phlegm  up, 
the  spasm  would  give  way."     No  doubt, 
the  phlegm,  when  there,  is  a  source  of 
irritation  and  an  additional  cause  of  dys- 
pncea,  and  no  doubt,  if  it  were  discharged, 
the   patient   would   be,  pro  tanto,  under 
better  circumstances.     No  doubt,  too,  in 
many  cases,  the  spasm  will  not  give  way 
till   the   expectoration    takes   place,   but 
only  because  the  expectoration  will  not 
take  place  till  the  spasm  begins  to  yield. 
Till  that  takes  place,  the  mucus  is  locked 
up  behind  the  constricted  tubes,  and  can- 
not   be    discharged    partly    because    its 
channel  of  ogress  is  too  narrowed,  and 
partly   because   sufficient   air   cannot   be 
introduced  behind  the  constricted  tubes 
to    produce   efficient    cough.      That  the 
pituitary  theory  of  Asthma— the   theory 
of  a  material  irritant  present  in  the  secre- 
tion of  the  tubes— is  incorrect,  is  shown 
by  the  fact  that  there  are  many  cases  ni 
which  there  is  no  secretion  first  or  last, 
the  chest  sounds  being  dry  throughout, 
and  the  spasm  going  off  without  any  ex- 
pectoration.      And    even    in    the    cases 
where  the  attacks  always  ternnnate  with 
more  or  less  spitting,  they  begin  dry.     At 
first  there  is  no  cough,  and  nothing  but  a 
dry  wheeze  ;   by  and  by,  to  the  wheeze, 
rattling  is  added,  and  cough  begins  to  ap- 
pear, and   before   the  paroxysm   is  over 
moist  sounds  may  be  heard  all  over  the 
chest,  and  the  coudi  may  be  incessant. 
The  mucus  has  evidently  been  gradually 
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developed  as  the  attack  has  progressed, 
lu  fact,  the  spasm  is  the  cause  of  the 
secrctioa,  and  not  the  secretion  the  cause 
of  the  spasm.  This  is  not  at  all  inconsist- 
ent with  the  discharge  of  the  secretion, 
when  once  formed,  being  attended  Avith 
relief. 

The  material  itself  is  peculiar  and  very 
characteristic.  True  asthmatic  septum, 
where  there  is  no  Ijronchitis,  consists  of 
little  pellets  of  gray  pearly  mucus,  like 
pieces  of  tapioca,  or  very  firm  arrowroot. 
It  is  free  from  pus,  free  from  either 
stringy  or  watery  mucus  and  not  frotliy. 

Rarely,  another  material  is  expectorated 
during  the  attack— blood.  In  most  in- 
stances where  tliis  occurs  it  is  only  char- 
acteristic of  the  severest  parnxyMns  ;  in 
some  few  cases  I  have  known  e\-ery  attack 
attended  with  more  or  less  blood-.-pitting. 
It  is  generally  small  in  quantity,  in  streaks 
and  patches  ;  sometimes  it  amounts  to  a 
profuse  hemorrhage.  It  evidently  de- 
pends upon  the  rupture  of  the  over- 
distended  bronchial  venules  and  capil- 
laries, due  to  the  congestion  into  which 
they  are  thrown  by  the  partial  asphyxia 
of  the  asthmatic  paroxysm. 

The  durulion  of  a  lit  of  Asthma  is  a 
thing  about  which  there  is  no  rule — it 
may  be  over  in  a  few  minutes,  it  may  last 
many  weeks.  But  though  there  is  no 
rule  for  the  disease  there  generally  is  for 
the  case;  each  case  has,  as  a  rule,  its  own 
length  of  attack  although  the  uniformity 
may  not  be  rigid.  A  very  common  length 
is  for  the  attack  to  begin  at  three  or  four 
o'clock  in  the  morning,  and  be  over  by 
breakfast  time,  or  gradually  clear  off  at 
nine  or  ten  o'clock  in  the  morning.  In 
many  cases,  the  attack  involves  a  single 
day,  never  more  or  less.  From  two  or 
three  days  is  not  an  uncommon  duration. 
In  some  cases,  the  duration  is  complex, 
each  attack  extending  over  many  days 
and  consisting  of  a  succession  of  shorter 
paroxysms  with  easy  breathing  between  ; 
and  then,  the  bout  being  over,  many 
months  may  be  passed  before  another  at- 
tack occurs.  This  is  especially  the  case 
in  those  instances  in  which  the  Asthma 
is  due  to  some  cause  that  occurs  at  distant 
intervals,  such  as  hay  Asthma.  Here  the 
asthmatic  state  will  last,  more  or  less, 
throughout  the  whole  of  the  grass-flower- 
ing season,  although  consisting  through- 
out that  time  of  short  paroxysms,  eacli 
not  lasting  above  an  hour  or  so,  and  per- 
haps confined  to  the  night. 

The  method  of  termination  of  an  attack 
depends  very  much  upon  two  circum- 
stances :  one,  the  length  of  time  the  attack 
has  lasted  ;  and  the  other,  whether  it 
yields  spontaneously,  or  in  obedience  to 
remedies.  If  the  attack  has  lasted  long  it 
is  always  slower  and  more  protracted  in 
its  departure  ;  for  the  lungs  are  left  so 
congested  that  it  may  be  days  before  their 


circulation  can  resume  the  condition  it 
was  in  before  the  lit.  Tor  the  same  rea- 
son, the  expectoration  after  a  prolonged 
attack  is  more  profuse  and  continues 
longer  A"-aiu,  if  an  attack  is  left  to  die 
out^by  itscTf,  its  departure  is  often  tedi- 
ous and  it  may  show  many  partial  re- 
missions before  it  takes  its  final  leave. 
If  however,  some  powerful  influence  is 
brou'dit  to  bear  upon  it,  it  may  yield 
almost  instantaneously— the  patient  may 
be  one  minute  struggling  for  breath  and 
the  next  without  a  trace  of  dyspnoea,  as 
for  example  where  the  Asthma  is  suddenly 
arrested  by  some  violent  emotion,  as  fear, 
or  where  it  yields  to  the  influence  of  some 
powerful  depressant,  as  tobacco.  Unless 
the  paroxj-sm  has  been  of  very  short  du- 
ration it  generally  leaves  the  patient  with 
a  sense  of  clogging  and  stiftiiess  at  the 
chest ;  he  feels  himself  more  than  usually 
incapable  of  exertion,  and  is  easily  wind- 
ed :  this  gradually  gets  less  and  less,  and 
in  a  day  or  two  may  have  completely 
passed  away.  The  expectoration  often 
continues  for  several  days  after  the  attack 
is  quite  gone  ;  at  first,  it  occurs  through- 
out the  day,  is  then  confined  to  the  morn- 
ing, and  finally  ceases  altogether. 

There  is  one  peculiarity  in  the  state  of 
the  asthmatic  after  the  paroxysm  that  is 
especially  worthy  of  remark,  and  that  is 
the  diminution  of  the  asthmatic  tendency 
tliat  he  then  experiences — the  almost  cer- 
tain immunity,  for  the  time  being,  from  a 
repetition  of  the  attack.  There  are  many 
things  that  he  dare  not  do  at  other  times 
without  the  certainty  of  bringing  on  a 
paroxysm,  that  immediately  after  an  at- 
tack he  may  do  with  perfect  impunity. 
It  seems  as  if  each  fit  were  a  sort  of 
"clearing  shower,"  as  if  the  tendency  to 
fall  into  the  asthmatic  state  accumulated 
in  the  intervals,  and  was,  so  to  speak, 
discharged  by  the  paroxysms.  Certainly 
the  fact,  which  we  frequently  see  in  Asth- 
ma, that  the  longer  the  time  that  has 
elapsed  since  the  last  attack  the  more 
particular  must  the  asthmatic  be  in  not 
exposing  himself  to  the  ordinary  exciting 
causes  of  his  disease,  and  the  more  sensi- 
tive of  their  influence  does  he  become,  is 
compatible  with  this  idea.  "VVe  see  just 
the  same  thing  in  epilepsy. 

B.  Such  is  the  history  of  an  asthmatic 
paroxysm.  But,  besides  the  features  of  a 
paroxysm,  there  are  certain  points  in  the 
history  of  the  disease  that  deserve  notice. 
Of  these  I  will  especially  advert  to  three  : 
—First,  the  periodicity  that  the  disease  so 
frequently  exhibits  ;  secondly,  the  change 
of  phase  that  time  impresses  on  many 
cases  ;  and  thirdly,  the  influence  which 
sex  and  age  appear  to  exercise  on  the  lia- 
bility to  the  disorder. 

1.  Periodicity. — That  Asthma  is  mark- 
edly periodic  no  one  who  has  watched  it 
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can  doubt.  Although  in  some  instances 
there  appears  to  be  no  particular  interval 
at  which  the  attacks  are  apt  to  occur,  yet, 
in  the  majority  of  cases,  the  interval  is 
well  marked,  and  in  many,  minutely  and 
singularly  regular.  This  is  one  point, 
among  many  others,  that  vindicates  for 
Asthma  a  place  among  the  neuroses. 
But  while  each  case  preserves  its  own 
periodicity  with  more  or  less  regularity, 
there  is  no  particular  period  for  Asthma 
itself;  far,  while  in  one  case  the  attacks 
will  occur  regularly  at  the  same  time 
every  night,  in  another  they  will  occur 
once  a  month,  in  another  once  a  year. 
So  regular  is  the  time  of  recurrence  in 
some  cases  that  the  asthmatic  knows  ex- 
actly when  to  expect  an  attack.  The 
periodicity  of  Asthma  is  clearly  divisible 
into  two  kinds,  intrinsic  and  extrinsic.  Of 
the  former,  which  is  the  only  true  essen- 
tial periodicity,  we  see  examples  in  those 
cases  in  which  the  attack  comes  on  after 
the  same  interval  irrespective  of  external 
circumstances.  Of  the  latter  we  see  ex- 
amples in  those  cases  where  the  regular 
return  of  the  attack  is  simply  due  to  the 
regular  return  of  the  exciting  cause.  The 
period  in  the  last  cases  is  almost  always 
that  of  some  natural  interval.  Thus  the 
annual  periodicity  of  hay  fever  is  of  this 
kind ;  so  is  the  monthly  periodicity  of 
hysterical  Asthma,  and  the  diurnal  pe- 
riodicity of  cases  in  which  sleep  and  the 
recumbent  posture  induced  the  attacks. 
Indeed,  in  any  case  in  which  the  perio- 
dicity affects  some  natural  interval  I 
should  suspect  that  it  was  extrinsic,  and 
dependent  on  the  periodic  recurrence  of 
the  exciting  cause.  Tlius,  in  all  cases  in 
which  the  attack  comes  on  every  Satur- 
day, or  every  Sunday,  or  every  Monday 
morning,  I  believe  the  attack  is  due  to 
somethtng  having  a  weekly  recurrence, 
something  in  which  Saturday  and  Sunday 
differ  from  other  days — a  suspension  of 
tlie  usual  employment ;  difference  of  food, 
or  the  time  of  taking  it  ;  sleep  after  food  ; 
the  taking  of  supper.  That  the  periodic- 
ity of  such  cases  is  not  inherent  or  essen- 
tial is  shown  by  the  fact,  that  if  the  ex- 
-  citing  cause  is  made  to  recur  at  irregular 
intervals  the  attacks  become  correspond- 
ingly irregular,  and  all  periodicity  is  lost. 
2.  Change  of  Type  by  Time— It  is  not  at 
all  uncommon  to  see  the  features  of  a  case 
change  considerably  as  time  advances, 
and  ultimately  differ  very  much  from 
what  they  were  at  first.  And  there  is  a 
certain  type  of  change  that  commonly  ob- 
tains, so  that  it  is  possible  in  any  given 
case  to  predict  what  the  effect  of  time  will 
probably  be.  As  a  rule,  the  attacks  are 
the  most  violent  in  the  early  history  of  a 
case,  and  gradually  becomes  less  and  less 
severe.  It  is  very  common  for  patients  to 
say,  "I  never  have  those  awful  attacks 
now  that  I  used  to  liave,  they  seem  to 
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have  quite  left  me."  But  while  the  at- 
tacks become  milder  they  often  become 
more  frequent,  so  that  a  monthly  periodi- 
city may  be  exchanged  for  a  weekly,  or 
diurnal  one.  At  the  same  time,  another 
change  is  generally  going  on— the  breath- 
ing in  the  interval  is  gelling  less  and  less 
free  ;  certain  slow  organic  changes  are 
gradually  being  impressed  on  the  lungs  by 
the  repetition  of  tlie  attacks,  by  which 
their  functional  integrity  is  increasingly 
impaired;  so  that  while  at  ttrst  the  attacks 
are  severe  and  distant,  and  the  breathing 
in  the  interval  like  tliat  of  a  healtliy  per- 
son, after  a  time  the  paroxysms  become  so 
slight  and  frequent,  and  tlie  breathing  so 
embarrassed,  even  at  its  best,  that  tliere 
can  hardly  be  said  to  be  any  distinct  at- 
tacks, and  the  disease  has  ceased  to  be 
paroxysmal. 

3.  Age  and  Sea;. — It  is  a  commonly  re- 
ceived opinion  that  Asthma  is  a  disease 
of  advanced  life.  Nothing  can  be  more 
erroneous.  It  is  confined  to  no  age  ;  and 
so  far  is  it  from  Ix'ing  peculiarly  a  disease 
of  the  old,  that  I  find  a  larger  number  of 
cases  take  their  origin  in  the  first  ten 
years  of  life  than  in  any  subsequent  equal 
period. 

During  youth,  from  ten  to  twenty,  few 
cases  originate  ;  but,  from  that  time  up  to 
fifty,  the  asthmatic  tendency  regularly  in- 
creases. From  that  time  forward,  fewer 
and  fewer  cases  take  their  origin.  No 
doubt,  many  old  people  are  asthmatic;  but 
that  is  simply  because  many  asthmatic 
people  reach  old  age.  It  must  be  borne 
in  mind,  too,  that  with  respect  to  old 
people  the  word  "Asthma"  is  very  loosely 
used  :  three-fourths  of  the  "Asthma"  of 
old  people  are  due  to  chronic  bronchitis. 

Men  are  hable  to  Asthma,  in  relation  to 
women,  in  the  proportion  of  two  to  one. 

C.  Yakietibs  of  Asthma.— All  cases 
of  Asthma  fall,  I  think,  under  one  of  two 
main  divisions— Idiopathic  or  Primary, 
and  Symptomatic  or  Secondary.  Idio- 
pathic Asthma  is  the  inherent  and  ess(;n- 
tial  form  of  the  disease  that  occurs  inde- 
pendent of  and  uncomplicated  with  any 
otlier  affection.  The  best  marked,  most 
typical,  and  characteristic  cases,  and  I 
may  add  the  most  severe  are  of  this  kind. 
In  these  cases  we  generally  get  consider- 
able intervals  between  the  attacks,  those 
intervals  being  marked  by  perfect  freedom 
of  breathing,  and  the  attacks  by  a  r.;gu- 
lar  periodicity.  There  are  many  points 
of  resemblance  betwcn  this  variet}^  ot 
Asthma  and  epilepsy.  Both  of  them  affect 
the  same  nervous  temperament,  both  ot 
them  are  markedly  periodic,  and  m  both 
eacli  paroxysm  seems  to  act  as  a  sort  ot 
thunderstorm,  and  to  discharge,  or  work 
off  some  particular  state  which  consti- 
tutes the  liabihty  to  the  condition,  and 
which  accumulates  in  the  intervals,  and 
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reaches  its  maximum  immediately  before 
the  fit.  So  close  a  relation,  indeed,  exists 
between  tliis  form  of  Asthma  and  epilepsy, 
that  I  have  seen  two  or  three  well-marked 
cases  iu  which  the  one  kind  of  fit  took  the 
place  of  the  other.  Most  examples  of 
Asthma  in  the  young  are  of  this  idiopathic 
type. 

Symptomatic    or    Secondary  Asthma 
may  be  sub-divided  into  three  varieties— 
pep'tic,  bronchitie,  and  cardiac— that  is  to 
say,  Asthma  may  have  its  origin  in  stom- 
ach derangement,  iu  an  inftamcd  condi- 
tion of  the  bronchial  mucous  membrane, 
and  in  heart  disease.    Each  of  these  %-arie- 
ties  has  something  peculiar  in  itself,  de- 
pending generally  on   the   nature   of  its 
cause.    Thus  pqitic  Asthma  is  apt  to  come 
on  two  or  thi-ee  hours  after  taking  food, 
may  be  entirely  regulated  by  dietetic  rules 
—brought  on  at  any  time,  or  kept  off  in- 
definitely at  pleasure— according  to  what 
is  eaten,  and  when.     It  is  remarkably  in- 
dependent of  the  other  recognized  causes 
of  Asthma,  and  is  (through  the  stomach) 
more  amenable  to  treatment,  and  more 
hopeful,  than  any  other  form.    Bronchitie 
Asthma,  perhaps  the  commonest  of  all,  is 
distinguished  from  all  other  varieties  by 
certain  well-marked  characteristics.    It  is 
only  caused  liy  the  causes  of  bronchitis, 
esiK-cially  cold.      As  a  rule,  the  patient 
never  has  Asthma  Avithout  bronchitis,  and 
never  has  bronchitis  without  Asthma,  so 
that  we  generally  have  really  a  complex 
condition  to  deal  with,  although  the  bron- 
chitie element  may  sometimes  be  so  slight 
as  hardly  to  be  detected.     There  is  gene- 
rally in  these  cases  an  abundant  expecto- 
ration and  a  good  deal  of  cough  and  moist 
breath  sounds.     Such  cases  are  often  very 
intractable,  and  from  this  reason,  that  we 
have  two  diseases  to  treat — bronchitis  and 
Asthma  :  the  bronchitis  is  intractable  be- 
cause it  is  so  greatly  aggravated  by  the 
Asthma,  and  the  Asthma  is  intractable 
because  its  exciting  cause,  the  bronchitis, 
abiding,  any  remedies  that  are  brought  to 
bear  upon  it  are  rendered  inoperative  or 
merely  of  transient  efficacy.     Indeed  it  so 
.  happens,  that  in  one  element  of  treatment, 
f  air,  that  which  is  best  for  the  bronchitis 
>  is   often  worst  for  the  Asthma,  and  vice 
'  versa.      Thus   many  of  these   cases  lose 
their  asthmatic  tendency  in  London,  where 
the  bronchitis  alone  survives  ;    while  if 
you  send  them  to  the  jSIediterranean  for 
the  cure  of  the  bronchitis,  the  asthmatic 
tendency  is  so  much  increased,  that  they 
are  worse   than  ever,  so  that  they  have 
the  alternative  of  bronchitis  at  home  or 
Asthma  abroad.    Being  dependent  on  the 
causes  of  bronchitis,  such  cases  are  gene- 
rally worse  in  the  winter;  indeed,  in  many 
of  them,  the  Asthma  occurs  only  in  the 
winter.    I  think  most  of  the  cases  in  which 
Asthma  occurs  every  morning  are  of  the 
bronchitie  kind,  the  reason  being  that  the 


inflamed  condition  of  the  bronchial  mu- 
cous membrane  constitutes  an  ever-present 
exciting  cause,  which,  in  a  person  with 
the  asthmatic  tendency,  only  requires 
sleep  and  the  recumbent  posture  m  order 
to  bring  it  into  activity.  The  third  va- 
riety, the  least  common  of  all,  is  Cardiac 
Asthma,  or  Asthma  complicating  heart 
cases,  and  depending  upon  the  heart  dis- 
ease A  great  deal  that  goes  by  the  name 
of  Cardiac  Asthma  is  not  Asthma  at  all ; 
it  is  simply  cardiac  dyspnoea,  unattended 
Avith  any  bronchial  spasm.  Now  and 
then,  however,  a  heart  case  is  met  with 
in  which  paroxysms  of  true  Asthma  occur, 
attended  with  wheezing,  prolonged  expi- 
ration and  other  characteristic  signs  of 
Asthma.  In  these  cases,  I  have  no  doubt 
that  the  immediate  exciting  cause  of  the 
Asthma  is  the  pulmonary  congestion  pro- 
duced by  the  heart  disease. 

This  last  variety,  and  bronchitie  Asthma, 
when  the  bronchitis  has  become  chronic, 
may  be  classed  together  as  "organic" 
Asthma  ;  the  peptic  variety  and  the  idio- 
pathic, as  non-organic. 

D.  Causes  of  Asthma.— The  causes 
of  Asthma  may  be  divided  into  two 
classes- those  affecting  the  air-tubes  pri- 
marily and  directly,  and  those  applied  to 
some  remote  part.  Of  those  that  are 
brought  to  bear  directly  upon  the  air- 
tubes  there  are  three  kinds  :  first,  things 
inhaled ;  secondly,  some  offending  con- 
dition of  the  blood ;  and,  thirdly,  an  in- 
flamed condition  of  the  mucous  membrane 
of  the  air-tubes. 

There  is  an  endless  variety  of  mate- 
rials which,  when  respired,  will  produce 
Asthma  in  those  possessing  the  asthmatic 
tendency,  and  they  produce  it  no  doubt 
by  virtue  of  that  morbid  sensitiveness  of 
the  bronchial  mucous  membrane  in  which 
the  Asthma  in  these  cases  essentially  con- 
sists. Some  of  these  materials  are  such 
as  will  produce  a  certain  amount  of 
Asthma  in  many  people,  such  as  the 
smell  of  a  lucifer-match,  pitch,  smoke, 
pungent  vapors.  Some  are  rendered  asth- 
matic by  dust,  some  by  fog  and  damp. 
Particular  smells  will  at  once  bring  on 
Asthma  in  some  people,  such  as  that  of 
flowers — roses,  for  example,  and  privet. 
The  commonest  vegetable  emanation  hav- 
ing this  effect  is  hay — this  form  of  Asthma 
being  well  known  as  Hay  Asthma,  and  a 
part  of  that  curious  disease.  Hay  Fever. 
In  some  people  animal  emanations  have 
a  similar  effect :  some  are  at  once  ren- 
dered asthmatic  by  the  presence  of  a  cat, 
some  cannot  go  near  a  stable,  or  even 
ride  behind  a  horse,  or  go  near  those  who 
have  been  riding ;  some  the  effluvium  of 
rabbits  renders  asthmatic  ;  some,  guinea- 
pigs  ;  some  cannot  go  near  a  poulterer's 
shop  where  there  are  hareskins  ;  some 
have  their  Asthma  brought  on  immedi- 
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ately  if  they  go  to  a  menagerie  ;  and  some 
suffer  immediately  if  a  dog  comes  near 
tliem.  A  more  subtle  influence  is  tiiat 
arising  from  change  of  weather,  or  [lar- 
ticular  winds,  some  persons  being  ren- 
dered at  once  asthmatic  by  an  easterly 
wind.  A  more  subtle  influence  still  is 
that  arising  from  locality.  Almost  all 
asthmatics  are  influenced  to  a  certain  de- 
gree by  the  air  they  breathe,  but  to  many 
it  is  the  one  thing  that  regulates  their 
Asthma.  Some  are  best  in  a  dry  air, 
some  in  a  moist,  some  high,  some  low, 
some  inland,  some  by  the  seaside.  In 
some  there  is  only  one  place  that  will  ren- 
der them  asthmatic,  in  others  tliore  is 
only  one  place  at  which  they  are  free  from 
Asthma  ;  in  some  the  peculiar  character 
of  air  that  offends  is  well  known  ;  in 
some  it  is  utterly  inscrutable.  In  some 
so  slight  is  the  peculiarity  of  air  that  will 
determine  the  supervention  of  Asthma, 
that  they  may  be  perfectly  well  in  the 
front  of  the  house,  but  cannot  sleep  at  the 
back.  As  a  rule,  a  dry  air  is  worse  for 
Asthma  than  a  rather  moist  one,  the  air 
of  a  high  locality  than  a  low.  Yet  the 
most  constant  circumstance  noticed  in 
respect  to  air,  is  the  superiority  of  urban 
air  over  that  of  the  country.  So  common 
an  incident  is  this,  that  it  becomes  an  im- 
portant element  in  treatment — many  a 
case  of  Asthma  is  at  once  cured  by  living 
in  a  dense  quarter  of  some  smoky  and 
crowded  city. 

The  cases  in  which  I  am  inclined  to 
think  Asthma  is  brought  on  by  an  offend- 
ing condition  of  blood,  are  cases  in  which 
it  is  apt  to  come  on  a  little  time  after  the 
ingestion  of  certain  articles  of  diet.  Cases 
in  which  people  are  asthmatic  about  two 
hours  after  a  meal  (a  very  common  cir- 
cumstance) are  of  this  kind.  In  some 
only  certain  articles  of  diet  will  give  rise 
to  the  Asthma,  as  wine,  beer,  sweets  ;  in 
some  only  what  upsets  the  digestion  ;  in 
some  any  food  whatever.  My  reason  for 
thinking  that  it  is  the  condition  of  the 
blood  circulating  in  the  respiratory  organs 
after  tlie  absorp'tion  of  these  ingesta,  that 
produces  the  bronchial  spasm,  and  not 
the  irritation  caused  by  the  presence  of 
food  in  the  stomach  acting  on  the  gastric 
periphery  of  the  pneumogastric  nerve,  is 
the  time  at  which  the  Asthma  comes  on. 
If  it  were  the  presence  of  the  food  in 
the  stomach  that  caused  the  Asthma  the 
symptoms  would  appear  immediately  on 
taking  it,  whereas  it  is  not  until  a  couple 
of  hours  afterwards,  at  about  the  time 
when  the  results  of  digestion  are  enter- 
ing the  circulation,  that  the  difficulty  of 
breathing  comes  on.  Moreover,  the  rapid- 
ity with  which  the  Asthma  will  super- 
vene varies  as  the  rapidity  with  which  the 
ingesta  are  absorbed  ;  thus,  after  wme, 
which  is  rapidly  taken  up,  the  Asthma 
will  quickly  make  its  appearance. 


Inflammation  of  the  bronchial  mucous 
membrane  is  one  of  the  conmionest  cauess 
of  Asthma,  perhaps  the  connnonest  of  all, 
especially  in  people  in  advanced  life. 
Such  cases  are  really  complex  cases,  beino- 
bronchitlc  as  well  as  astumatic  ;  indeed 
the  bronchitlc  may  be  said  to  be  the  fun- 
damental and  essential  part  of  them,  and 
their  cssenlial  treatment  is  the  treatment 
of  the  bronchitis.  Take  care  of  that  and 
the  Asthma  will  take  care;  of  itself.  The 
only  diflcrence  between  such  cases  and 
cases  of  ordinary  bronchitis,  is  that  the 
bronchitis  happens  to  occur  in  individuals 
in  Avliom  bronchial  spasm  is  easily  in- 
duced. 

The  immediate  excitants  of  the  asth- 
matic paroxysm  to  which  I  have  already 
referred  are  such  as  act  directly  on  the 
bronchial  tubes  ;  but  there  are  some  that 
produce  bronchial  spasm  by  application  to 
some  remote  part.  Such  causes  always 
act,  I  believe,  through  the  nervous  sys- 
tem ;  and  they  may  either  act  through  the 
organic  nerves  or  the  cerebro-spinal.  We 
see  an  example  of  the  former  in  cases 
where  Asthma  is  at  once  produced  by  a 
loaded  stomach,  or  a  loaded  rectum :  of 
the  latter,  where  Asthma  is  at  once  pro- 
duced by  cold  feet,  &c.  In  both  these 
classes  of  cases  the  exciting  cause  is  ap- 
plied to  the  periphery  of  the  nerves  on 
which  it  acts  ;  but  this  need  not  be  the 
case,  for  sometimes,  the  irritant  is  applied 
to  a  nervous  centre.  Asthma,  for  ex- 
ample, has  been  known  to  be  produced  by 
organic  disease  of  the  brain  ;  and  that 
very  common  occurrence,  the  production 
of  Asthma  by  violent  emotion,  is  another 
example  of  the  same  thing  ;  only  here  the 
irritant  applied  to  the  centre  is  psychical 
and  not  physical. 

In  speaking  of  the  causes  of  Asthma  I 
must  not  omit  to  mention  those  which  lay 
the  foundation  of  the  asthmatic  tendency. 
Perhaps  the  largest  group  of  causes  of  this 
kind  are  conditions  aftecting  the  vascu- 
larity of  the  bronchial  tubes,  such  as 
measles,  hooping-cough,  bronchitis.  In 
many  cases  the  "sole  predisposing  cause 
appears  to  be  some  inherited  peculiarity. 

E.  Diagnosis  of  Astiijia.— It  is  of 
the  utmost  importance  to  be  able  to  recog- 
nize Asthma  with  certainty,  because  there 
are  several  diseases  with  which  it  might 
he,  and  often  is,  confounded,  and,  because 
the  treatment  of  these  diseases  and  of 
Asthma  is  of  the  most  opposite  kind. 

The  three  forms  of  dyspnoea  with  which 
Asthma  is  apt  to  be  confounded,  are  bron- 
chitis, emphysema,  and  heart  disease. 
From  bronchitis.  Asthma  may  be  distin- 
guished by  its  sudden  access,  and  often 
equally  sudden  departure,  by  the  absence 
of  cold  as  a  necessary  cause,  and  frequently 
by  the  absence  of' expectoration  and  of 
moist  sounds.     Moreover,  when  expec- 
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toration  does  occur,  it  is  of  a  different 
kind  ;  in  broucliitis  it  is  often  purulent, 
in  pure  Asthma  never.  Again,  the  action 
of  remedies  distinguislies  the  two  dys- 
pnoeas :  the  intensest  astlimatic  dyspnuja 
■will  often  suddenly,  almost  instantaneous- 
ly, yield  to  certain  remedies;  in  bronchitis 
this  is  not  the  case  ;  if  the  dyspnoea  is  se- 
vere, so  as  to  be  at  all  commensurate  with 
Asthma,  it  always  takes  some  time  to 
subside. 

From  emphysema,  Asthma  may  be  dis- 
tinguished by  the  paroxysmal  character 
of  the  dyspncea,  by  its  violence,  and  by 
the  absence  of  any  dj-spncea  whatever  in 
the  intervals.  In  emphj'sema,  the  cause 
of  the  difficulty  of  breathing  is  organic 
and  unchanging,  and,  therefore,  dyspnuea 
is  never  completely  absent,  and  varies  in 
amount  only  in  proportion  to  the  degree 
to  which  respiration  is  taxed.  The  pres- 
ence or  absence  of  the  phjsical  signs  of 
emphysema  will  also,  of  course,  materially 
aid  the  diagnosis. 

The  dysputca  that  Asthma  is  the  most 
apt  to  be  confounded  ^vith,  and  which  it 
most  resembles,  is  that  of  heart  disease. 
The  two  resemble  one  another  in  that 
they  are  both  paroxysmal,  both  intense, 
both  apt  to  occur  at  night,  both  compati- 
ble with  organic  soundness  of  lung,  and 
both  intolerant,  though  not  exactly  in  the 
same  way,  of  the  recumbent  position,  of 
exertion,  and  of  sleep  ;  moreover,  in  both 
of  them  the  respiration  may  be  perfectly 
normal  between  the  attacks.  It  is  not 
wonderful,  therefore,  that  with  so  laany 
points  of  resemblance,  the  two  should  some- 
times be  confounded.  There  is,  however, 
no  real  difficulty  in  distinguishing  them. 
In  cardiac  dyspncea  there  is  generally  an 
absence  of  the  characteristic  signs  of  nar- 
rowing of  the  bronchial  tubes,  universally 
present  in  Asthma,  such  as  wheezing", 
prolonged  expiration,  suppression  of  respi- 
ratory murmur,  &c.  The  length  of  the 
attacks,  too,  is  different,  the  asthmatic 
paroxysm  being  commonly  longer  than 
the  time  reached  by  an  attack  of  cardiac 
dyspncea. 

F.  Progn-osis  op  AsTHsrA.— This  va- 
ries greatly  in  different  cases,  in  some 
being  unqualifiedly  favorable,  in  some 
unqualifiedly  unfavorable,  and  in  some 
doulitful ;  it  is  principally  influenced  by 
the  following  considerations  : — 

1.  The  presence  or  absence  of  an  organic 
cause. —It  the  Asthma  is  manifestly  de- 
pendent on  some  organic  cause,  in  its  na- 
ture irremediable  and  irremovable,  it  is 
manifest  that  the  resulting  Asthma  must 
be  itself  incurable.  If,  for  example,  it 
depends  upon  inveterate  bronchitis  it  is 
clear  that  all  treatment  can  be  merely 
palliative,  and  that  a  final  cessation  of  the 
Asthma  can  never  be  expected.  If,  on 
the  other  hand,  the  circulatory  and  respi- 


ratory organs  are  found  to  be  perfectly 
sound,  then,  quoad  this  circumstance,  the 
prognosis  is  favorable;  for,  though  the 
absence  of  organic  disease  does  not  make 
the  final  cessation  of  the  Asthma  certain, 
it  makes  it  possible  ;  in  other  words,  the 
absence  of  organic  disease  makes  the 
prognosis  negatively  favorable  though  not 
positively  so. 

■2.  Age  has  great  sway  in  influencing 
the  prognosis  of  Asthma;  the  younger 
the  individual  the  more  probable  is  ulti- 
mate recovery  :  an  asthmatic  child  of  ten 
will  probably  lose  his  Asthma,  an  asth- 
matic man  of  forty  will  probably  not;  an 
asthmatic  man  of  sixty  30U  may  say,  will 
certainly  not  ;  in  an  asthmatic  youth  of 
twenty  it  would  be  difficult  to  say,  as  far 
as  the  circumstance  of  age  goes,  on  which 
side  the  probabilities  would  lead.  The 
reason  for  this  fact  appears  to  be,  that 
Asthma  has  much  more  commonly  an  or- 
ganic basis  in  advanced  life  than  in  early 
lil'e,  that  the  tendency  of  Asthma  to  lay 
the  foundation  of  organic  change  is  much 
greater  in  advanced  life  than  in  early  life, 
that  the  loss  of  a  constitutional  peculiarity 
is  much  less  probable  in  advanced  life 
than  in  early  life. 

3.  The  frequency  and  severity  of  the  at- 
tacks very  much  influence  the  prognosis ; 
for,  if  the  attacks  are  very  severe  and 
very  frequent,  the  lungs  are  unable  to  re- 
cover in  the  intervals  from  the  injuries 
inflicted  by  the  attacks,  and  certain  or- 
ganic changes  are  probably  and  speedily 
induced.  If,  on  the  other  hand,  the  at- 
tacks are  light,  and  the  intervals  between 
them  long,  the  lungs  are  able  perfectly  to 
recover  from  the  temporary  derangement 
produced  in  them  by  the  paroxysms ;  and 
such  a  case  may  go  on  for  an  indefinite 
time  without  the  development  of  any  or- 
ganic changes. 

4.  The  state  of  the  patient  in  the  inter- 
vals is  of  great  importance  in  influencing 
our  views  as  to  prognosis.  If  the  lungs 
and  heart  appear  to  be  anatomically  and 
functionally  sound,  if  the  breathing  is 
perfectly  natural  and  free,  and  there  is  no 
wheezing,  cough,  or  expectoration  in  the 
intervals,  the  prognosis  is  infinitely  more 
favoralale  than  if  the  reverse  is  the  case. 
Persistent  difficulty  of  breathing  in  the 
intervals  of  the  attacks  is  a  very  bad 
prognostic  sign  ;  indeed,  I  think  the  state 
of  the  respiration  in  the  intervals  of  the 
attacks  is  of  more  importance  than  either 
their  frequency  or  severity. 

6.  Lastly,  the  history  of  the  case  often 
greatly  influences  our  prognosis,  because 
the  past  often  implies  the  future  ;  if  we 
find  that  the  tendency  of  the  case— the 
direction  it  appears  to  be  taking — is  to- 
wards an  alleviation  of  the  symptoms, 
the  attacks  becoming  lighter  or  less  fre- 
quent, or  in  any  way  mitigated,  we  have 
strong  warrant  for  a  favorable  pro"uosis  ■ 
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if,  on  ""..he  other  hand,  the  attacks  have  been 
becoming  more  frequent,  more  easily  in- 
duced, more  violent,  or  protracted,  or  in 
any  way  aggravated,  then  a  favorable 
issue  becomes  exceedingly  improbable. 

G.  Pathoi-ogy  of  Asthma.  —  Our 
views  respecting  this  must  be  greatly  in- 
fluenced by  our  views  of  the  immediate 
condition  in  Asthma.  My  belief  is  that 
the  immediate  and  essential  condition  of 
the  asthmatic  paroxysm  is  a  state  of  con- 
traction of  the  bronchial  tubes.  What 
proof  have  we  of  this  ¥  In  the  firs;t  place, 
the  sudden  induction  and  remission  of  the 
asthmatic  paroxysm  is  consistent  with  its 
depending  on  muscular  spasm ;  in  the 
second  place,  there  is  abundant  proof  that 
the  air  in  the  lungs  is  locked  up,  and  can 
neither  be  got  in  nor  out :  there  is  evi- 
dently plenty  of  air  in  the  chest,  percus- 
sion is  even  hyper-resonant ;  the  patient 
is  as  unable  to  drive  air  out  as  to  draw  it 
in,  can  neither  inspire  nor  expire,  cannot 
discharge  breath  enough  to  whistle  or 
blow  out  a  candle,  or  blow  his  nose.  The 
muscles  of  respiration  tug  and  labor  to  fill 
and  empty  the  chest,  but  the  chest  walls 
remain  almost  immovable  :  the  inspira- 
tory muscles  cannot  raise  them,  the  ex- 
piratory cannot  depress  them.  On  listen- 
ing to  the  chest  we  find  corroborative 
evidence  of  the  stagnation  of  the  air.  The 
respiratory  murmur  is  in  a  great  degree 
lost.  This  absence  of  respiratory  sound, 
accompanied  by  violent  respiratory  effort, 
is  one  of  the  most  striking  and  suggestive 
of  the  facts  of  Asthma.  How  can  we 
explain  it,  except  by  supposing  that  there 
is  some  bar  to  the  ingress  and  egress  of 
air ;  and  what  can  this  bar  be,  unless  it 
is  spasm  of  the  bronchial  tubes  ?  It  can- 
not be  inflammatory  thickening  of  the 
mucous  membrane  lining  them  ;  for  the 
sudden,  almost  instantaneous,  estalslish- 
ment  and  remission  of  the  dyspncea  is  in- 
compatible with  this.  It  cannot  be  mu- 
cous plugging  of  the  tubes  ;  for  the  attack 
will  often  come  and  go  without  any  ex- 
pectoration whatever.  But  we  have  still 
more  positive  and  precise  evidence  of  cir- 
cumscribed narrowing  of  the  air-tubes  in 
the  musical  sounds  that  are  present  in 
asthmatic  breathing.  This  symptom  has 
all  the  certainty  and  precision  that  char- 
acterize physical  phenomena,  and  shows 
that  the  air-tubes  are  the  seat  of  constric- 
tions that  throw  the  air  passing  through 
them  into  vibrations,  and  convert  them 
into  musical  instruments  ;  and  since  these 
musical  sounds  are  multitudinous  the 
points  of  constriction  must  be  many  ;  and 
since  they  are  constantly  varying  in  local- 
ity and  character,  the  constrictions  of  the 
tubes  must  be  undergoing  similar  change. 
Lastly,  the  eflTects  of  remedies  and  their 
nature  tell  the  same  tale,  and  point  to 
muscular  spasm  as  the  immediate  essen- 


tial condition.     The  most  powerful  reme- 
dies of  Asthma  are  what  are  called  cere- 
bro-spinal  depressants,  such  as  emetics 
tobacco,  &c. — remedies  whose  direct  eflect 
is  to  relax  muscular  spasm. 

If,  then,  the  immediate  condition  is 
muscular  spasm,  the  presumption  is,  that 
the  primary  and  essential  condition  is  an 
affection  of  the  nervous  system ;  with  very 
few  exceptions  we  may  lay  it  down  as  a 
rule  that  perturbed  muscular  action  points 
not  to  the  muscular  system,  but  to  the 
nervous.  What  proof  have  we,  then,  that 
the  nervous  system  is  involved  in  Asthma? 
Some  of  the  most  striking  proofs  of  this 
are  derived  from  the  nature  of  the  causes 
of  Asthma ;  and  many  of  these  not  only 
show  that  the  nervous  system  is  the  real 
seat  of  the  morbid  action,  but  they  show 
also  what  portion  of  the  nervous  system 
is  involved.  The  most  numerous  of  the 
causes  of  Asthma  are  -svhat  may  be  called 
respired  irritants,  noxious  materials  of 
whatever  nature  contained  in  the  inspired 
air.  It  is  manifest  that  these  can  only  be 
appreciated  by  the  perceptive  nerves  dis- 
tributed to  the  bronchial  mucous  mem- 
brane, and  that  they  can  only  give  rise  to 
bronchial  spasm  by  the  irritation  which 
they  produce  being  propagated  to  the 
bronchial  ganglia,  and  by  them  reflected 
to  the  motor  filaments  distributed  to  the 
muscular  wall  of  the  bronchial  tubes. 
This,  then,  is  the  nervous  circuit  involved 
in  these  cases — extremely  short,  but  still 
a  distinct  nervous  circuit.  In  other  cases 
an  undigested  meal  will  produce  Asthma ; 
here  the  nervous  circuit  is  longer,  and  in- 
volves the  gastric  branches  of  the  vagus 
as  its  afferent  portion,  and  the  pulmonary 
as  its  efterent.  In  other  cases  a  loaded 
rectum,  or  uterine  irritation,  may  be  the 
cause  of  the  paroxysm ;  here  the  circuit 
is  still  longer.  In  other  cases,  the  sud- 
den application  of  cold  to  the  surface  may 
at  once  induce  bronchial  spasm  ;  here  the 
circuit  involves  the  cerebro-spinal  as  well 
as  the  ganglionic  system  of  nerves.  In 
other  cases,  some  sudden  emotion  may  at 
once  throw  the  patient  into  a  paroxysm  of 
Asthma  ;  here  there  is  no  true  circuit,  no 
reflection,  but  the  stimulus  is  propagated 
direct  from  the  centre  to  the  periphery. 

There  are  other  circumstances  that  point 
equally  clearly  to  the  nervous  nature  of 
Asthma.  The  action  of  many  remedies 
is  not  explicable  on  any  other  hypothesis. 
For  example,  emotion  will  not  only  cause 
Asthma,  but  it  will  cure  it,  and  in  the 
most  sudden  and  complete  way.  Nervous 
stimulants,  such  as  coflee,  strong  forms  of 
alcohol,  &c.,  are  very  powerful  remedies  ; 
and  nervous  sedatives,  such  as  stramo- 
nium, are  among  the  best  known  and 
most  efficient  of  our  means  of  relief. 

The  view  that  the  nervous  system  is 
essentially  engaged  in  the  asthmatic  state, 
does  not  negative  the  fact  that  the  foun- 
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dation  of  Asthma  may  be  laid,  and  the 
asthmatic  tendency  determined,  by_  some- 
thing organically  affecting  the  respiratory 
organs.  All  who  are  familiar  with  Asthma 
must  have  observed  that  it  frequently 
takes  its  origin  in  childhood  from  measles, 
or  hooping-cough,  or  bronchitis.  Now, 
these  are  diseases  disturbing  the  vascular 
condition  of  the  bronchial  mucous  mem- 
brane ;  but  a  morbidly  vascular  mucous 
membrane  is  a  morbidly  sensitive  mucous 
membrane,  and,  therefore,  a  mucous  mem- 
brane whose  irritation  is  likely  to  produce, 
through  the  nerves  supplied  to  it,  spasm 
of  the  muscular  wall  of  the  tube  which  it 
lines,  just  as  we  see  spasmodic  stricture 
of  the  urethra  apt  to  occur  in  gonorrhtea. 

H.  Treatment  of  Asthma.— There 
are  two  things  that  the  physician  has  to 
do— two  problems  suggested  to  him— in 
the  treatment  of  any  case  of  Asthma  :  one 
is  to  relieve  the  attacks  when  they  occur, 
and  the  other  is  to  prevent  their  occur- 
rence ;  in  other  words,  one  is  the  treat- 
ment of  the  paroxysm,  and  the  other  the 
treatment  of  the  disease.  Of  these  two 
the  latter  alone  deserves  the  name  of  cura- 
tive treatment,  the  former  is  merely  pal- 
liative. I  shall  first  consider  the  treat- 
ment of  the  paroxysms. 

On  being  summoned  to  a  patient  in  an 
asthmatic  paroxysm,  the  first  thing  that 
the  physician  has  to  do,  is  to  remove  any 
exciting  cause,  and  to  place  the  patient 
in  the   most  favorable  condition.     If  an 
offending  meal  or  some  error  in  diet  ap- 
pears to  be  the  exciting  cause,  an  emetic 
should  be  at  once  given  ;  if  a  loaded  rec- 
tum, a  purgative  should  be  administered, 
&c.  ;  if  smoke  or  dust,  or  any  vegetable 
or  animal  emanation,  is  the  cause  of  the 
attack,  this  cause  should  be  immediately 
removed  ;   free  ventilation  should  be  se- 
cured,  and   the   crowding   and    officious 
ministrations  of  friends  should  be  forbid- 
den.    The  sufferer  should  not  be  made  to 
speak ;    everything  should    be   done   for 
him,  and  done  without  the  necessity  of 
his  requesting  it.     Tlie  position  in  which 
he  is  placed  will  make  a  great  difference 
to  him,  not  only  to  his  comfort,  but  to  the 
abatement  of  his  symptoms.      The  best 
position  to  put  the  asthmatic  in,  as  a 
rule,  is  sitting  in  a  chair  and  leaning  for- 
ward on  something  in  front  of  him,  so  as 
to  raise  his  shoulders.      Sometimes   he 
will  find  leaning  on  something  in  a  stand- 
ing posture    the  easiest    position ;    but, 
generally,    standing    involves    too  much 
exertion.     Sitting  at  a  table  and  leaning 
forward  so  as  to  rest  the  elbows  on  it,  or 
resting  the  elbows  on  the  arms  of  an  arm- 
chair, or  kneeling  up  in  bed,  or  kneeling 
on  the  floor  and  resting  the  elbows  on  the 
side  of  the  bed  or  a  chair,  are  positions 
that  give  the  greatest  relief. 
I  have  known  one  patient  who  elevated 


the  shoulders  by  placing  under  them  two 
short  crutches  which  rested  on  the  side  of 
her  chair.  The  great  object  is,  in  some 
way  or  other,  to  raise  the  shoulders,  and 
the  advantage  of  doing  so  by  these  me- 
chanical means  is  that  it  saves 'the  mus- 
cles the  labor  and  fatigue  of  so  doing. 
The  reason  why  it  is  necessary  that  the 
shoulders  be  in  some  way  raised,  is  that 
the  inspiratory  muscles  passing  from  the 
shoulders  down  to  the  cliest  wall  may  act 
with  greater  power  as  elevators  of  the 
ribs. 

Having  then  placed  his  patient  under 
the  most  favorable  circumstances  for  the 
abatement  of  the  spasm,  the  physician 
has  next  to  select  the  remedies  that  he 
will  employ.  This  selection  is  very  much 
influenced  by  the  patient's  experience. 
From  the  constitutional  nature  of  Asth- 
ma, and  its  persistent  character,  it  is  rare 
to  see  a  patient  in  his  first  attack.  The 
great  majority  of  asthmatics  that  one  sees 
are  habitual  sufferers  from  their  disease, 
and  have  generally  some  knowledge,  often 
a  very  accurate  one,  of  the  remedies  that 
best  suit  their  case.  But  in  this  there  is 
the  greatest  variety,  and  the  experience 
of  one  person  would  be  no  guide  to  the 
treatment  of  another.  Indeed,  the  beha- 
vior of  Asthma  to  remedies  is  marked  by 
the  most  extraordinary  uncertainty  and 
caprice  ;  that  which  is  the  most  valuable 
in  one  case  is  inert  in  another  ;  in  some 
there  are  many  things  that  will  give  re- 
lief,— the  only  question  being  which  is  the 
quickest  and' the  most  complete  ;  in  other 
cases  all  remedies  are  alike  powerless. 

The  remedies  of  the  asthmatic  parox- 
ysm may,  1  think,  be  divided  into  three 
classes  : — Direct  Depressants,  Sedatives, 
and  Stimulants. 

Depressants. — I  have  already  spoken  of 
the  value  of  emetics  for  the  purpose  of 
evacuating  the  stomach  of  unwholesome 
or  undigested  contents.  No  doubt,  in 
this  way,  by  the  removal  of  an  exciting 
cause,  the  paroxysm  may  often  be  re- 
lieved. But  emetics  also  relieve  Asthma 
very  efficiently  as  depressants,  quite 
independently  of  their  emetic  action.  I 
may  be  asked,  "How  do  I  know  that  it 
is  as  depressants,  and  not  as  evacuants  of 
the  stomach,  that  emetics  give  relief?" 
Tor  two  reasons  :  first,  because  they  will 
give  the  same  relief  when  the  patient  has 
an  empty  stomach  ;  and  secondly,  because 
the  relief  comes  on  when  the  first  sense  of 
nausea  is  experienced,  and  before  any 
vomiting  has  taken  place  ;  in  a  moment, 
at  the  first  sensation  of  faint  sickness 
which  gives  warning  of  the  approach  of 
vomiting,  the  spasm  will  suddenly  yield, 
and  the  patient  pass  into  a  state  of  tran- 
quillity and  ease.  If  this  condition  could 
be  produced  and  kept  up  without  giving 
rise  to  vomiting  I  think  it  would  be  just 
as  well  for  the  asthmatic,  provided  that 
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the  paroxysm  was  not  kept  up  by  a  loaded 
stomach.  The  emetic  that  I  have  most 
commonly  given  is  ipecacuanha  powder, 
in  twenty-grain  doses  ;  it  generally  acts 
in  a  quarter  of  an  hour ;  a  tumbler  of 
warm  water  should  be  taken  before  its 
first  action  and  after  each  act  of  vomiting. 
I  have  lately  thought  the  ipecacuanha 
wine  preferable  to  the  powder,  from  its 
-  action  being  sooner  over  ;  the  powder,  I 
think,  sometimes  sticks  to  the  surface  of 
the  stomach,  and  keeps  up  a  teasing  and 
lingering  retching.  With  a  view  to  pro- 
duce nausea,  short  of  vomiting,  I  some- 
times give  ipecacuanha  lozenges,  directing 
the  patient  to  take  one  at  short  intervals 
till  a  slight  sense  of  nausea  is  experienced, 
and  to  return  to  the  lozenges  as  soon  as 
this  passes  oflf:  this  plan  is  often  quite 
successful. 

Tobacco. — As  this  is  one  of  the  most 
powerful  depressants,  so  it  is  one  of  the 
most  powerful  remedies  in  Asthma.  In 
those  unaccustomed  to  its  use,  and  in 
whom,  therefore,  its  full  physiological 
eflfects  are  most  developed,  it  is  almost 
impossible  for  the  asthmatic  paroxysm  to 
resist  it.  If  I  were  asked  to  name  a 
remedy  on  which  I  should  place  the 
greatest  reliance  in  subduing  the  most 
obstinate  asthmatic  spasm,  I  should  say 
tobacco  in  those  unaccustomed  to  it.  I 
believe  that  the  death-like  collapse  that  it 
produces  is  something  before  which  Asth- 
ma must  go  down.  From  this  potency  it 
is  in  obstinate  cases  a  most  valuable 
remedy,  but  it  has  three  disadvantages : 
in  the  first  place,  it  is  peculiarly  distress- 
ing— the  sensation  that  it  produces  is  as 
near  like  the  worst  form  of  sea-sickness  as 
possible,  perhaps  a  little  worse  ;  in  the 
second  place,  it  sometimes  produces 
alarming,  if  not  dangerous  symptoms ; 
and  in  the  third  place,  it  is  in  a  large 
class  of  asthmatic  patients,  adult  males, 
inoperative  in  consequence  of  its  habitual 
use. 

It  should  always  be  given  with  great 
care,  and  tentatively,  especially  to  those 
who  have  never  before  tried  it ;  and  the 
mildest  forms  should  be  chosen.  Like 
ipecacuanha,  tobacco  relieves  Asthma  in- 
dependently of  the  vomiting  it  may  pro- 
duce. By  careful  management  and  expe- 
rience, smoking  may  be  carried  just  far 
enough  to  give  rise  to  a  sense  of  faintness 
and  slight  nausea,  without  its  passing  on 
to  vomiting  at  all. 

Another  remedy,  very  efficacious,  very 
commonly  used,  and  very  like  tobacco  in 
its  action,  is  the  Lobelia  inflata.  I  find 
that  different  authorities  have  a  very  dif- 
ferent estimate  of  the  value  of  this  remedy; 
and  I  myself  am  conscious  that  I  have  a 
much  hiarher  opinion  of  it  than  I  had 
some  yeairs  ago.  The  fact  is,  I  now  give 
it  in  a  way  that  I  believe  tests  its  power 
much  more  fairly  than  the  ordinary  way 


in  which  it  is  administered;  this  is  the 
plan  recommended  by  Dr.  Elliotson,  of 
giving  it  hi  gradually  increasing  doses  at 
short  intervals,  tiU  its  physiological  eliects 
are  manifested.  I  generally  start  with 
twenty  minims  of  the  ethereal  tincture, 
and  tell  the  patient  to  repeat  the  dose 
every  half-hour,  making  it  five  minims 
larger  each  time,  till  some  slight  nausea 
and  feeling  of  faintness  is  experienced. 
By  this  plain  the  efficacy  of  the  drug  is 
fairly  tested  ;  by  the  ordinary  plan  of  giv- 
ing the  patient  fifteen  or  twenty  drops 
every  three  or  four  hours,  its  value  is  not 
tested.  I  liave  on  many  occasions  known 
as  much  as  forty  or  fifty  drops  reached 
before  any  feeling  of  nausea  was  produced, 
and  before  the  Asthma  was  relieved  ;  but 
with  the  nausea  came  the  relief  I  should 
never  feel  the  slightest  confidence  that 
Lobelia  was  valueless  as  a  remedy,  in  any 
given  case  in  which  it  had  been  adminis- 
tered in  the  ordinary  way.  I  have  many 
times,  by  changing  the  method  of  its  ad- 
ministration, obliged  patients  to  reverse 
their  verdict  of  it.  "When  a  patient  has 
found  out  his  maximum  dose,  I  advise  him 
on  the  next  occasion  to  start  with  that 
dose  ;  it  saves  him  the  trouble  and  loss  of 
time  of  gradually  working  up  to  it. 

Sedatircs. — The  relief  obtained  in  Asth- 
ma from  this  class  of  remedies,  no  doubt 
depends  on  their  rendering  the  nervous 
system  less  irritable  and  less  susceptible 
to  sources  of  disturbance,  and  the  pres- 
ence of  sources  of  irritation  less  likely, 
therefore,  to  issue  in  the  production  of 
spasm.  Some  of  them  appear  to  act  lo- 
cally, on  the  nervous  system  of  the  lungs 
alone,  but  most  of  them  on  the  general 
nervous  system.  Those  that  experience 
has  shown  to  have  the  most  value  in 
Asthma,  are  :  tobacco,  in  sedative  doses, 
stramonium,  datura  tatula,  belladonna, 
conium,  hyoscyamus,  ether,  and  chloro- 
form ;  and  lastly,  the  fumes  of  burning 
nitre  paper  may  be  mentioned  in  the 
same  category. 

Tobacco,  smoked  in  the  ordinary  way, 
is  certainly  of  great  service  to  many  asth- 
matics. By  its  habitual  use,  they  keep 
themselves  much  freer  from  attacks  than 
they  are  without  it,  and  are  constantly 
able  to  check  the  asthmatic  tendency 
when  it  shows  itself.  If  at  any  time  a 
little  wheezy  they  resort  to  their  pipe  or 
ci^ar,  and  soon  experience  its  soothing 
effects  ;  the  breathing  quiets  down  and 
becomes  clear,  and  they  are  soon  them- 
selves again.  Many  asthmatics  have  told 
me  that  they  are  sure  that,  if  they  left  off 
smoking,  their  asthma  would  soon  be- 
come troublesome  ;  and  that,  as  long  as 
they  smoked,  they  may  do  many  things 
with  impunity  that,  without  their  tobac- 
co, would  be  sure  to  bring  on  their  symp- 
toms. But,  while  very  useful  in  this  way, 
I  do  not  think  that  it  is  equal  to  the  sub- 
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duing  of  a  severe  attack,  unless  pushed  to 
what  may  be  called  a  poison  dose  ;  and 
tlicn  it  ceases  to  be  a  sedative  and  be- 
comes a  depressant. 

The  two  species  of  datura— the  D.  stra- 
raonium  and  the  D.  tutula — certainly  de- 
serve a  very  high  place  among  tlie  reme- 
dies of  Asthma":  tliey  are  however  of  very 
variable  efficacy  in  different  ca.scs ;  and 
that  is  the  probable  reason  why  difl'erent 
observers  entertain  such  different  opinions 
of  their  value  ;  some  thinking  very  highly 
of  them  and  some  regarding  them  as  next 
to  worthless.  I  find,  in  my  own  prac- 
tice, that  in  the  majority  of  cases  they  do 
some  good,  and  in  many  are  the  one  sov- 
ereign remedy.  I  have  had  some  cases 
that'l  may  say  have  been  completely  cured 
by  them,  and  others  in  which,  though 
they  have  not  etlccted  a  final  cure,  the 
disease  has,  under  their  continual  use  lost 
all  its  horrors.  It  does  not,  however,  do 
to  speak  of  them  together  as  if  their  ope- 
ration -(Nas  always  aUke.  In  most  cases 
they  difier  in  their  effects  ;  in  some,  one 
being  the  most  powerful,  in  some  the 
other.  In  some  cases  one  wiU  be  com- 
pletely successful,  while  the  other  is  per- 
fectly inert.  Seeing  tliat  they  not  only 
belong  to  the  same  class  of  remedies,  but 
are  merely  different  species  of  the  same 
genus,  tliis  diversity  of  their  action  is 
■\-ery  extraordinary.  Of  the  two,  I  think 
the  tatula  is  the  more  powerful.  I  have, 
however,  met  with  many  cases  in  which 
it  has  been  powerless  where  the  stramo- 
nium has  alwajs  given  relief.  They  may 
be  gi\'eu  in  two  ways — eitlior  by  smoking 
the  leaves  in  a  pipe  or  cigar,  or  else  inter- 
nally as  tincture,  or  extract ;  though  I 
doubt  if  in  tliese  two  ways  exactly  the 
same  agent  is  given.  I  doubt  whether 
the  combustion  in  smoking  does  not  pro- 
duce something  that  did  not  before  exist, 
as  in  the  case  of  tobacco-smoking.  Nev- 
erthelcss  it  is  certain  that  in  both  ways 
the  daturas  are  of  value.  When  smoked 
they  are  best  used  with  one  of  two  objects, 
or  both — either  habitually,  at  stated  in- 
tervals— say  night  and  morning — with  a 
view  of  keeping  off  the  attacks  and  mak- 
ing them  less  likely  to  come  on ;  or  hav- 
ing them  always  in  readiness  to  fly  to  on 
the  least  approach  of  an  attack,  so  as  to 
check  it  at  once  and  prevent  its  develop- 
ment. This  latter  plan  often  answers 
very  well.  The  patient  fills  his  pipe  and 
puts  it  by  the  side  of  his  bed  over-night, 
with  the  means  of  lighting  it,  and  when 
he  wakes  towards  morning  with  the  first 
traces  of  his  Asthma  upon  him,  he  at  once 
lights  it  and  smokes  away,  the  dyspnoea 
subsiding  with  each  whiff  that  he  draws  ; 
so  that  in  a  few  minutes  he  is  able  to  put  it 
out,  and  lie  down  and  go  to  sleep  again. 
This  is  the  story  of  many  asthmatics, 
and  they  would  rather  not  go  to  bed  at 
all.  than  do  so  without  tlieir  stramonium 


by  their  side.  Internally  I  often  give 
something  with  advantage,  the  extract  of 
stramonium  in  a  pill.  1  g've  it  m  a  quar- 
ter of  a  grain  dose  generally,  c.mibmed 
with  an  eighth  of  a  grain  of  belladonna, 
and  two  or  three  grains  of  extract  of  co- 
nium  This  pill,  taken  at  bedtime,  has 
sometimes  the  effect  of  preventing  the  de- 
velopment of  the  attack  during  the  night; 
it  canards  the  patient  through  the  critical 
time,  and  tides  liim  over  it.  But  I  must 
sav  that  I  think  stramonium  taken  inter- 
jially  has  not  that  general  utility  that  it 
has  when  smoked,  and  I  have  known  it 
quite  useless  in  patients,  who,  when  they 
have  smoked  it,  have  found  it  very  effica- 
cious. 

Conium  and  hyoscyamus  are  sedatives 
that  doubtless  have  some  value  in  Asth- 
ma, and  are  very  commonly  employed; 
but,  in  the  majority  of  cases,  the  relief 
they  give  is  but  slight  and  temporary, 
and  they  are  not  remedies  on  which  re- 
liance can  be  placed.  I  think  I  have  seen 
them  most  efficacious  when  given  in  com- 
bination, in  the  form  of  tincture,  with 
chloric  ether.  Of  belladonna  I  have  made 
an  extensive  trial  since  this  article  was 
first  written,  and  I  am  satisfied  of  its 
great  value  in  many  cases.  In  not  a  few 
its  employment  has  resulted  in  a  complete 
and  apparently  permanent  cure.  I  gen- 
erally give  it  in  the  form  of  the  tincture 
at  bed-time,  increasing  the  dose  each 
night,  until  the  asthmatic  tendency  ceases 
to  show  itself,  or  until,  without  such  re- 
sult, the  physiological  effects  of  the  drug 
are  well  mai'ked.  [Iluchard,  after  care- 
ful experimentation,'  asserts  that  the 
most  intense  paroxysms  of  Asthma  may 
be  promptly  relieved  by  hypodermic  in- 
jections of  morphia.  He  describes  the 
influence  of  this  remedy,  also  observed  in 
other  forms  of  dyspnoea,  in  the  following 
words:  "Morphia  makes  one  breathe 
freely."— H.] 

Chloroform. — There  is,  perhaps,  no  dis- 
ease in  which  the  wonderful  power  of 
chloroform  is  more  shown  than  in  Asth- 
ma. I  have  never  seen  a  spasm  that  it 
failed  to  subdue.  The  worst  of  it  is  that 
its  operation  is  often  evanescent ; — as 
soon  as  its  physiological  effects  pass  off, 
its  remedial  effects  disappear  too.  This, 
however,  is  by  no  means  always  the  case, 
the  cure  frequently  remaining  permanent 
after  the  stupefying  effects  of  the  agent 
have  quite  passed  off.  And  even  where 
the  Asthma  does  return,  it  is  no  slight 
thing  to  be  able  to  suspend  its  horrors  for 
a  time,  and  to  give  the  sufferer  a  short 
respite.  It  has  certain  disadvantages 
that  would  induce  me  not  to  place  it 
among  the  first  remedies  that  I  would 
try,  but  to  keep  it  rather  as  a  last  resort 
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when  everything  else  has  failed  : — in  the 
first  place,  it  is,  as  we  linow,  not  entirely 
devoid  of  danger ;  in  the  second  place,  it 
is  often  not  safe  to  trust  it  in  the  patient's 
hands  or  those  of  his  friends,  and,  tliere- 
fore,  can  only  be  used  in  the  presence  of 
the  medical  attendant ;  in  tlie  third  place, 
its  habitual  use  is  very  apt  to  generate  a 
liking  for  it,  and  to  pass  into  a  kind  of 
dram-taking.  I  have  seen  two  or  three 
painful  cases  of  this  kind  that  make  me 
always  unwilling  to  begin  its  use,  just  as 
I  am  unwilling  to  begin  tlie  habitual  use 
of  opium  in  any  chronic  malady.  In  those 
rare  cases  in  which  Asthma  never  comes 
on  during  sleep  it  is  of  great  value  as  in- 
ducing sleep.  I  have  known  ten  drops 
in  this  way  cure  an  attack  and  give  tlie 
patient  a  good  night,  simply  by  just  put- 
ting her  off  to  sleep.  I  do  not  think  that 
any  amount  of  asthmatic  dyspncea  is  any 
reason  against  giving  it,  or  constitutes  in 
any  degree  an  element  of  danger — sup- 
posing, that  is,  that  tlie  Astlima  is  pure, 
and  that  the  dyspnoea  is  neither  cardiac 
nor  bronchitic.  In  eitlier  of  these  cases 
the  dyspncea,  being  organic  and  not  of  a 
nature  whicli  the  chloroform  would  re- 
move, would  constitute  a  serious  embar- 
rassment: whereas  the  asthmatic  dys- 
pnoea would  cease  to  exist,  and  therefore 
cease  to  be  any  source  of  danger,  in  just 
such  proportion  as  the  influence  of  the 
chloroform  was  established. 

Nitre  Paper. — This  is,  perhaps,  now  one 
of  tlie  best-known  and  best-estaljlished 
remedies  of  Asthma,  as  it  is  one  of  the 
most  uniformly  successful.  So  generally 
is  it  efficacious,  that  it  is  always  a  matter 
of  surprise  to  me  when  an  astlimatic  tells 
me  that  it  does  him  no  good.  I  am  not 
certain  of  the  category  in  which  I  ought 
to  place  it,  and  I  class  it  among  sedatives, 
and  am  inclined  to  think  that  it  acts  as 
one,  chiefly  on  account  of  the  strong  so- 
porific influence  that  it  exercises.  It 
affects  not  only  tlie  patient  in  this  way 
but  the  bystanders.  On  the  very  day 
that  I  am  writing  this,  a  lady  has  com- 
plained to  me  that  slie  finds  it  almost  im- 
possible to  administer  the  nitre  fumes  to 
her  husband,  on  account  of  the  irresisti- 
ble sleepiness  with  which  it  overwhelms 
her  ;  and  I  have  mentioned  in  my  work 
on  Asthma  the  case  of  a  lady  who  burnt 
the  paper  every  night  of  her  life  in  bed, 
but  always  had  to  wake  her  husband  up, 
as  soon  as  the  fumes  had  relieved  her 
breathing,  because  tliey  made  her  so  help- 
lessly drowsy  that  she  feared  she  might 
fall  back  while  the  paper  was  still  burn- 
ing, and  set  the  bed  on  fire ;  she  always 
did  fall  back  asleep  before  the  process  was 
over,  and  her  husband  always  had  to  take 
charge  of  the  embers.  What  are  the  exact 
products  of  the  burning  of  nitre  paper  I 
do  not  know,  nor  of  those  products  what 
may  be  the  remedial  one,  or  ones.    This 


is  a  subject  that  still  waits  investigation. 
The  papers  may  be  made  by  the  patient 
(by  dipping  ordinary  blotting-paper,  white 
or  red,  into  a  warm  saturate  solution  of 
saltpetre),  or  bouglit  at  any  chemist's. 
The  papers  should  be  kept  in  a  dry  place, 
so  as  always  to  be  fit  for  use.  "When  em- 
ployed, a  piece  about  six  or  eight  inches 
square  should  be  torn  off  and  lit  at  one 
corner.  As  the  ignition  fizzes  along  the 
edge  of  the  paper,  white  fumes  arise  which 
are  to  be  inhaled.  I  do  not  think  it  ne- 
cessary or  advantageous  that  the  actual 
smoke  itself  should  be  drawn  into  the 
cliest,  but  the  air  in  its  immediate  neigh- 
borhood which  is  impregnated  i\  ilh  it.  It 
is  a  good  plan  to  burn  the  paper  in  a 
small  room,  or  confined  spare,  so  as  to 
get  the  air  thoroughly  charged  with  the 
fumes  :  a  cupboard,  or  closet,  or  four-post 
bed,  with  the  curtains  close  drawn,  an- 
swers very  well ;  I  have  seen  a  patient 
make  use  of  a  large  carriage  umbrella  for 
this  purpose.  There  are  two  Aiays  in 
which  the  paper  may  be  advantageously 
used : — one  habitually  at  stated  periods, 
as  a  preventive,  as,  for  example,  every 
night  and  morning ;  and  the  other  when 
the  Asthma  shows  itself,  with  a  view  to 
its  immediate  relief.  By  using  it  in  the 
former  way,  patients  may  oiten  prevent 
the  development  of  any  attack  for  a  long 
period.  Tor  example,  many  persons  burn 
the  paper  every  night  in  their  bedroom 
on  going  to  bed,  and  retire  to  rest  with 
confidence  and  with  the  certainty  of  im- 
munity through  the  night ;  whereas,  if 
they  go  to  sleep  without  first  impregnat- 
ing the  air  of  their  bedrooms  with  the 
nitre  fumes,  they  are  as  certain  to  be  dis- 
turbed with  their  Asthma.  Others,  with 
a  view  to  its  use  in  the  latter  way,  always 
carry  some  nitre  papers  about  with  them 
wherever  they  go,  and  if  their  asthmatic 
symptoms  appear  burn  a  piece,  and  in 
a  few  minutes  are  relieved.  Such  pa- 
tients never  go  to  bed  at  night  without 
having  some  of  the  paper  by  their  bed- 
side, that,  if  their  Asthma  disturbs  them 
at  night,  they  may  immediately  resort  to 
their  remedy.  So  rapid  are  its  effects 
often  in  these  cases,  so  complete  is  the 
relief,  and  so  drowsy  do  the  combined  ef- 
fects of  the  previous  dyspncea  and  the 
nitre  paper  render  the  patients,  that  they 
have  not  time,  as  I  have  already  men- 
tioned, to  put  the  still  burning  paper  in 
a  place   of  safety  before  they  fall  back 

^'' SUmulanU.—'rhis.  is  a  class  of  remedies 
whose  action  is  very  diircrent  from,  one 
mav  almost  say  opposite  to,  the  actioti  ot 
those  I  have  just  mentioned,  but  which 
nevertheless  exercise  a  most  powerful  in- 
fluence over  the  asthmatic  state.  Among 
these  cofce  is  perhaps  the  best  known, 
and  the  most  generally  efficacious  1 
find   in  the  majority  of  cases  ot  Astlima 
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that  come  before  me,  that  coffee  has  been 
tried,  and  that  it  has  given  rehef.  It 
should  be  made  as  strong  as  possible,  cafe 
noir,  tal^en  as  hot  as  it  can  be  swallowed, 
without  either  milk  or  sugar.  It  should 
also  always  be  taken  upon  an  empty 
stomach ;  coffee  taken  with  food  not  only 
does  no  good,  but  does  positive  harm,  by 
impeding  the  process  of  digestion.  I  have 
known  more  than  one  case,  as  I  have 
mentioned  elsewhere,  in  which  coffee 
made  in  the  ordinary  way,  and  taken  im- 
mediately after  dinner,  had  a  strong  ten- 
dency to  induce  Asthma,  although,  taken 
in  the  way  I  have  above  described,  it  had 
a  very  powerful  beneficial  influence. 

Alcohol,  in  its  various  forms,  is  another 
remedy  of  this  class,  that  my  experience 
during  the  last  few  years  has  induced  me 
to  think  highly  of  as  a  remedy  for  Asth- 
ma. In  many  cases  it  does  not  do  much 
good,  but  in  some  it  has  a  most  powerful 
effect,  and  these  I  have  noticed  are  fre- 
quently cases  in  which  all  other  remedies 
have  failed.  In  such  cases  I  should  cer- 
tainly, if  for  this  last  reason  alone,  recom- 
mend its  use ;  in  any  case  where  other 
remedies  answered  I  do  not  think  I 
should,  on  account  of  the  many  manifest 
objections  there  are  to  the  habitual  use  of 
the  stronger  forms  of  alcohol.  I  have  ob- 
served that  it  seems  of  little  use  unless 
given  hot  and  strong — about  half  spirit 
and  half  boiling  water ;  this  circumstance 
seems  to  make  more  difference  than  the 
kind  of  spirit,  or  the  actual  quantity 
taken.  Some  asthmatics  prefer  brandy, 
some  whiskj',  some  gin  ;  but  in  all,  how- 
ever small  the  quantity  of  spirit  taken,  it 
must  be  hot  and  concentrated.  The  worst 
of  this  remedy  is  that  it  is  so  apt  to  be- 
come habitual,  and  to  require  to  be  given 
in  larger  and  larger  doses. 

"While  speaking  of  stimulants,  I  think  I 
ought  to  mention  the  curious  and  striking 
remedial  effect  that  sudden  emotion  has 
in  Asthma.  There  is  nothing  that  sus- 
pends the  asthmatic  state  so  completely 
and  so  immediately.  At  once,  without 
any  gradual  subsidence,  the  patient  will 
pass  from  the  most  violent  paroxysm  to  a 
state  of  perfectly  free  and  unimpeded 
breathing.  And  this  is  the  case  not  only 
in  emotional  temperaments,  but  in  all 
kinds  of  people,  of  both  sexes,  and  at  all 
ages.  The  emotion  may  be  pleasurable 
or  painful,  but  it  must  be  intense,  and  I 
think  it  acts  more  powerfully  if  it  is  sud- 
den. Did  the  length  of  this  paper  permit, 
I  might  relate  some  very  curious  and  in- 
teresting cases  in  illustration  of  this  point, 
but  I  must  content  myself  with  merely 
mentioning  the  fact.  And  surely,  if  it 
were  wanted  we  could  not  have  a  more 
striking  or  convincing  proof  of  the  nervous 
nature  of  Asthma ;  I  should  myself  want 
nothing  more  to  establish  this  theory  of  the 
disease  than  this  single  therapeutical  fact. 


I  have  hitherto  been  speaking  exclu- 
sively of  the  treatment  of  the  paroxysms. 
But  a  very  important  part  ot  the  treat- 
ment of  Asthma,  indeed  the  only  radical 
treatment  of  the  disease,  is  the  treatment 
in  the  intervals-that  which  is  directed  to 
the  pre^•ention  of  the  attacks  altogether. 
This  is  the  onlv  treatment  that  deserves 
the  name  of  curative  ;  the  treatment  of 
the  paroxysms  is  but  paUiative. 

There  are,  I  think,  three  forms  ot  treat- 
ment that  have  for  their  object  this  final 
cure  of  the  disease  by  the  prevention  of 
the  paroxysms.  The  first,  the  treatment 
by  air— that  is,  by  locality  ;  the  second, 
dietetic  treatment  and  the  regulation  of 
the  digestive  organs;  and  the  third,  treat- 
ment by  the  avoidance  of  the  excitants  of 
Asthma,  such  as  hay,  animal  emanations, 
&c.  These  different  plans  of  treatment 
are  applicable  to  diflerent  classes  of  cases; 
but  if  we  examine  them  closely  we  shall 
see  that  they  all  really  belong  to  one  kind 
of  treatment,  that  they  all  essentially 
consist  in  the  avoidance  of  the  provoca- 
tives of  the  attacks  ;  their  applicability 
depending  upon  what,  in  each  particular 
case,  is  the  special  exciting  cause. 

Treatment  by  Air.— It  has  long  been 
known  to  those  who  have  either  observed 
or  experienced  Asthma,  that  locality  ex- 
ercises a  most  remarkable  control  over 
the  disease— that  there  are  certain  airs  in 
which  the  asthmatic  cannot  breathe,  and 
that  there  are  certain  other  airs  in  which 
he  enjoys  a  sure  immunity  from  his  mal- 
ady ;  that,  in  fact,  his  being  an  asthmatic 
or  not  depends  entirely  on  where  he  lives: 
if  he  Uves  in  the  one  place,  he  is  constantly 
suffering,  but  he  might  live  twenty  years 
in  the  other  and  never  have  an  asthmatic 
sensation.  There  are  some  circumstances 
with  regard  to  this  curious  fact  that  are 
constant,  and  worthy  of  note.  In  the 
first  place,  the  effect  is  inmiedinte;  let  the 
asthmatic  be  suffering  ever  so  severely, 
he  no  sooner  arrives  at  the  air  that,  in 
his  case,  is  curative,  than  he  is  at  once 
relieved.  In  the  second  place,  the  effect 
is  invariable  for  each  particular  case ; 
there  is  nothing  irregular  or  haphazard 
about  it ;  the  same  thing  may  be  repeated 
twenty  times,  and  always  with  the  same 
result ;  so  much  is  this  the  case  that  the 
asthmatic  knows  he  may  calculate  on  it 
with  the  greatest  safety.  I  have  men- 
tioned elsewhere  the  case  of  a  gentleman 
who,  let  him  be  suffering  ever  so  much  at 
Cambridge,  would  accept  an  invitation  to 
a  dinner  party  in  London,  knowing  that 
as  soon  as  he  arrived  in  town  he  would 
be  well.  And  this  may  go  on  for  a  life- 
time, and  is  as  noticeable  in  the  produc- 
tion as  in  the  cure  of  Asthma.  A  person 
may  have  an  attack  of  Asthma  on  going 
to  a  particular  place  ;  twenty  j^ears  "after 
he  may  revisit  that  place,  and  he  will 
again  be  attacked.     Again,  the  effect  is 
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permanent;  as  long  as  the  patient  resides 
in  the  curative  air,  lie  is  free  from  his 
disease,  if  it  is  for  the  rest  of  Ills  lifetime, 
but  only  so  long  as  he  resides  there  ;  for 
the  remedy  does  not  eradicate  the  asth- 
matic tendenc}' ;  the  patient  has  only  to 
be  exposed  to  the  same  influences  as  be- 
fore to  have  all  his  old  symptoms  return 
upon  him  in  their  original  force,  and  that 
after  any  lapse  of  time  during  which  they 
have  been  suspended.  Another  noticeable 
point  in  most  cases  is  the  inscrutable  cha- 
racter of  the  atmospheric  peculiarity  on 
which  this  influence  depends,  and  very 
often  its  extreme  slightness:  the  fact  only 
is  known  that  in  such  an  air  the  Asthma 
never  appears ;  but  what  is  the  peculiar 
character  of  that  air,  or  in  what  respect 
it  differs  from  another  in  which  the  pa- 
tient cannot  breathe,  neither  the  asthmat- 
ic, nor  his  friends,  nor  his  medical  advisers, 
can  even  guess. 

But  while  the  effect  of  locality  is  con- 
stant for  each  particular  case,  the  expe- 
rience of  one  ease  is  not  the  slightest 
guide  for  another  ;  on  the  contrary,  there 
is  the  utmost  diversity  and  contrariety 
with  regard  to  this  circumstance  in  differ- 
ent cases.  The  air  that  is  a  certain  cure 
to  one  is  death  to  another.  One  patient 
is  best  in  the  country,  one  in  town  ;  one 
is  best  in  an  elevated  position,  one  in  a 
low  one  ;  one  is  relieved  by  a  relaxing  air, 
one  by  a  bracing  ;  one  is  best  at  the  sea- 
side, one  inland.  But  though  there  is 
this  uncertainty  and  irregularity,  yet  on 
the  whole,  on  the  average,  there  are  cer- 
tain rules  as  to  what  is  curative.  Thus, 
in  the  great  majority  of  cases,  an  urban 
air  is  the  air  that  cures,  and  of  a  city  air 
that  seems  to  be  the  best  which  is  the 
most  urban — the  densest  and  smokiest. 
As  a  rule  the  air  of  a  low  situation  is 
better  than  that  of  a  higli  one,  and  a  re- 
laxing air  than  one  that  is  bracing.  In 
some  cases  there  is  one  place,  and  only 
one  where  the  Asthma  manifests  itself. 
In  such  cases  the  circumstance  has  gene- 
rally been  discovered  by  accident — the 
asthmatic  has  suddenly  been  seized,  soon 
after  his  arrival  at  some  place  that  he 


never  visited  before,  with  strange  and 
alarming  symptoms  which  have  turned 
out  to  be  Asthma.  These  symptoms  may 
never  again  appear  except  on  a  return  to 
the  same  locality.  It  is,  liowever,  much 
commoner  for  there  to  be  many  places 
where  the  Asthma  is  apt  to  occur,  and 
only  one,  or  but  few  in  which  the  asthmatic 
tendency  seems  to  be  in  abeyance. 

Treatment  by  food  is  the  sovcrei<;n  and 
final  treatment  of  all  those  cases  in  which 
the  Asthma  is  produced,  and  only  pro- 
duced through  the  stomach.  There  are 
many  cases  in  ^vhich  a  late  dinner,  or  a 
supper,  is  sure  to  bring  on  an  attack,  but 
in  which  nothing  else  will.  In  sucli  cases 
the  patient  has  only  to  abstain  from  food 
after  an  early  dinner,  and  he  will  see  no 
more  of  his  Asthma  for  such  time  as  he 
keeps  up  such  abstention,  if  it  is  for  the 
term  of  his  natural  life.  Such  a  person 
may  cease  to  be  an  asthmatic  at  pleasure 
— that  is,  he  ceases  to  be  an  asthmatic  in 
ease,  not  inpos-fc;  for  immunity  so  obtained 
does  not  destroy  the  asthmatic  tendency: 
let  him  at  any  time  break  through  his 
rules  and  his  Asthma  will  immediately 
reappear. 

Treatment  by  the  avoidance  of  special  pro- 
vocutiivs  is,  as  I  have  already  mentioned, 
but  the  application  to  other  cases  of  the 
same  principle  as  the  treatment  of  peptic 
cases  by  dietetic  rules.  Some  patients 
always  have  Asthma  brought  on  by  hay, 
some  by  the  smell  of  flowers,  some  by 
emanations  from  particular  animals,  such 
as  cats,  or  dogs,  or  horses.  Such  persons 
have  merely  to  keep  themselves  out  of 
reach  of  the  especial  exciting  causes,  and 
they  may  elude  their  disease  for  any  length 
of  time.  The  radical  treatment  of  brou- 
cliitic  xlsthma  belongs  to  the  same  cate- 
gory, and  consists  essentially  in  the  treat- 
ment of  the  bronchitis.  Place  such  a 
patient  under  such  circumstances  as  pre- 
clude the  bronchitis,  and  with  the  cause 
you  preclude  the  result ;  send  such  a  case 
to  Australia,  and  there  is  an  end  of  his 
Asthma,  because  there  is  an  end  of  his 
bronchitis. 
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DEFrNTTIOK. — By  the  term  Phthisis 
or  Consumption  (from  ^9m  to  waste  or 
consume)  has  been  understood  from  the 
earliest  times  a  disease  characterized  by 


w^astins  or  emaciation  of  the  body.  The 
cultivation  of  morbid  anatomy  having 
determined  that  this  condition  was  fre- 
quently dependent  upon  the  deposition  of 
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little  grains  or  nodules  of  a  peculiar  sub- 
stance in  the  lungs,  these  received  the 
name  of  tubercles.  Thus  the  terms  tu- 
bercle, tubercular  disease,  or  tuberculosis, 
gradually  came  to  be  regarded  as  s3'nony- 
mous  with  Plithisis,  which  may  now  be 
said  to  comprehend  all  kinds  of  disease 
essentially  connected  with  or  dependent 
upon  pulmonary  tubercle. 

It  is  this  important  morbid  condition 
which  we  propose  to  describe  in  the  pres- 
ent article,  under  the  general  heads  of 
Pathology,  Symptoms,  Diagnosis,  Prog- 
nosis, and  Treatment. 


I.  Pathology  of  Tubercular 
Phthisis. 

The  pathology  of  Phthisis  involves  a 
consideration  of  the  histology,  chemistry, 
and  general  pathology  of  tubercle — of  the 
morbid  anatomy  of  the  disease — of  its 
causes — of  its  natural  progress — and  of 
the  theory  of  its  production. 

Histology,  Chemistry,  and  Gen- 
eral Pathology  of  Tubercle.— The 
term  tubercle  literally  implies  a  little 
swelling,  and  in  this  sense  it  still  serves 
to  distinguish  a  class  of  skin  diseases.  As 
applied  to  the  peculiar  deposits  so  fre- 


quently found  in  the  lungs  and  other 
organs  it  now  means  not  only  those  pro- 
ducts when  they  present  a  tubercular 
form,  but  when  they  are  infiltrated  in 
masses,  or  exhibit  appearances  wholly 
opposed  to  the  original  signification  of  the 
word.  xVt  present,  by  tubercle  is  under- 
stood a  peculiar  morbid  deposit,  some- 
time gray,  but  more  frequently  of  a  yel- 
lowish color,  varying  in  size,  form,  and 
consistence,  which  sometimes  softens,  and 
causes  ulceration  in  the  surrounding  tex- 
tures, but  which  at  others  dries  up,  be- 
comes cretaceous  or  calcareous,  ;ind  pro- 
duces induration  and  cicatrization. 

The  ultimate  structure  of  tubercle 
varies  according  as  it  is  soft  or  hard,  or 
as  it  has  been  recently  or  for  a  long  time 
deposited.  If  we  mix  a  minute  fragment 
of  yellow,  tolerably  soft  or  cheesy,  tubercle 
with  a  drop  of  water,  and  crush  it  be- 
tween glasses,  so  that  it  may  be  tho- 
roughly broken  up,  and  capable  of  being 
examined  with  a  magnifying  power  of  250 
diameters  linear,  it  may  be  seen  to  con- 
sist of  a  number  of  irregular-shaped 
bodies,  and  of  numerous  molecules  and 
granules.  The  bodies  are  called  tubercle 
corpuscles,  and  approach  a  round,  oval,  or 
triangular  form.  Their  longest  diameter 
varies  from-  the  four-thou.sandth  to  the 
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Acute  Phthisis. — Showing  one  of  the  alveoli  filled  with  fibrinous  exudation  and  leucocytes   and  some  cellular 
infiltration  of  the  alveolar  wall.     X  ^0^-     (Green.)]  ' 


two-thousandth  of  an  inch.  They  are 
solid,  having  a  distinct  external  outline, 
and  have  embedded  in  them  generally 
three  or  more  granules  and  molecules, 
varying  in  size  from  a  point  scarcely  mea- 
surable to  the  six-thousandth  of  ah  inch 
in  diameter.  Acetic  acid  causes  partial 
solution  and  transparency  of  these  bodies. 
Ether  and  alcohol  produce  little  chana-e. 
Ammonia  and  liquor  potassfe  c-^nse  them 
to  break  down  and  dissolve  witti  varying 


rapidity.  The  molecules  and  granules 
differ  greatly  in  various  specimens  of  tu- 
bercle, sometimes  being  very  minute,  and 
at  others  half  the  size  of  the  corpuscles 
themselves.  Chemically,  they  may  be 
albuminous  and  partially  soluble  in  acetic 
acid — fatty  when  they  are  soluble  in  ether 
and  potash — or  mineral  when  they  are 
dissolved  by  the  mineral  acids. 

TJie   corpuscular    and    molecular    ele- 
ments of  tubercle  are  always  present,  but 
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in  different  proportions.  Generally  speak- 
ing, in  indurated  or  gray  tubercle  there 
are  few  molecules,  and  the  corpuscles  are 
so  compressed  together  as  to  be  scarcely 
distinguishable.  On  the  other  hand,  in 
soft  tubercle  the  molecules  are  numerous, 
and  the  corpuscles  easily  separable.  The 
more  tubercle  softens  and  becomes  difflu- 
ent, the  more  the  relative  amount  of  the 
molecular  element  increases. 

In  chronic  tubercle,  and  especially 
when  it  has  undergone  the  cretaceous  or 
calcareous  transformation,  the  elements 
described  become  mixed  with  hard,  gritty 
particles  of  earthy  salts.  These  are  of 
irregular  form  and  size,  and  are  large  and 


numerous  in  proportion  as  the  tubercle  is 
more  and  more  calcareous.  They  are 
often  associated  with  crystals  of  choles- 
terine,  and  not  unfrequently  with  black 
pigment  granules  and  masses.  Wlien 
tubercle  is  converted  into  a  mass  of  stony 
hardness,  a  thin  section  of  it  presents  an 
irregular  granular  appearance,  made  up 
of  a  congeries  of  minute  earthy  particles 
without  any  distinct  form. 

Tubercle  corpuscles  may  be  associated 
with  pus  and  granule  cells,  as  well  as 
those  peculiar  to  glandular  organs  or  mu- 
cous surfaces.  From  pus  corpuscles  they 
are  readily  distinguished  by  the  action  of 
acetic   acid,    which  in    them  causes  no 
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Acute  Pithisie.-A  transverse  section  of  a  tevminal  b-onrhiis  (air-rassaee)  and  the  surroundin!;  alveoH. 
Showing  the  lobulated  character  of  the  jmlmonary  consolidation,  h,  cavity  of  bronclins  containing  a  lutU 
mncus.    1),  a  bloodvessel.    X  ^f,  reduced  >^.    (Green.)] 


granular  nucleus  to  appear.  From  the 
fibre  or  plastic  cells  found  in  recent  lymph 
they  may  be  separated  by  their  irregular 
form,  smaller  size,  and  the  absence  of 
primitive  filaments.  With  the  granule 
cell  they  can  scarcely  ever  be  confounded 
on  account  of  its  large  size,  brownish  ap- 
pearance and  granular  structure.  From 
gland  or  epithelial  cells  they  are  distin- 
guished by  their  smaller  size  and  the  ab- 
sence of  nuclei.  Cancer  cells  also  are  at 
once  recognized  by  their  size,  trans- 
parency, and  oval  nuclei.  The  only  ele- 
mentary structures  resembhng  tubercle 
corpuscles  are  those  constituting  the  re- 
ticulum of  cancer  and  the  disintegration 
of  flbro-nucleated  growths.  The  former, 
although  often,  even  to  the  naked  eye, 
resembling  tubercle,  and  under  the  micro- 
scope composed  of  irregularly-shaped 
nuclei,  and  numerous  molecules,  result- 
ing from  the  histolysis  of  cancer,  are 
almost  always  associated  with  the  more 
recent  cell-forms  of  that  growth,  while 
the  fragments  or  presence  of  fibres  serve 
to  distinguish  the  latter.     It  should  be 


remembered  that  all  forms  of  exudation, 
and  many  kinds  of  growth,  at  an  early 
period  of  development,  present  a  molecu- 
lar and  nuclear  structure  throughout,  and 
might  by  inexperienced  histologists  be 
confounded  with  tubercle.  A  careful  con- 
sideration of  all  the  circumstances  con- 
nected with  tubercle,  and  of  the  distinctive 
structures  associated  with  it,  however, 
will  seldom  deceive  the  skilful  observer. 

Tubercle  has  been  made  the  subject  ot 
special  chemical  analysis  by  numerous 
chemists,  from  which  the  following  con- 
clusions may  be  drawn  :  1.  That  it  con- 
sists of  nn  animal  matter,  mixed  with 
certain  earthy  salts.  2.  That  the  relative 
proportion  of  these  varies  in_  diflerent 
specimens  of  tubercle.  That  animal  mat- 
ter is  most  abundant  in  recent,  and  earthy 
salts  in  chronic  tubercle.  _  3._  That  the 
animal  matter  consists  principally  ot  a  - 
bumen,  occasionally  mixed  with  a  small 
amount  of  fibrin.  Fat  also  exists  to  a 
slight  degree,  and  becomes  more  abundant 

['  See  article  on  Scrofula,  vol.  i.] 


110 


PHTHISIS    PULMONALIS. 


as  a  constituent  as  the  disintegration  of 
tubercle  progresses.  4.  Tlie  earthy  salts 
are  principallj'  composed  of  the  insoluble 
phosphate  and  carbonate  of  lime  with  a 
small  proportion  of  the  soluble  salts  ot 
soda.  5.  That  very  little  difference  in 
ultimate  composition  has  yet  been  de- 
tected between  tubercle  and  other  albu- 
minous compounds. 

From  the  preceding  structural  and 
chemical  facts  tubercle  must  be  regarded 
as  a  morbid  product,  having  a  very  low 
decree  of  vital  powder,  seldom  procoedmg 
beyond  an  imperfect  degree  of  nuclear 


formation,  and  having  a  constant  tendency 
to  fatty  or  mineral  degeneration.  It  as- 
sumes'four  forms :— 

1  Miliary  Tubercle,  when  the  morbid 
deposit  is  scattered  throughout  an  organ, 
or  on  the  surface  of  a  membrane,  in  iso- 
lated ''rains  like  millet  seeds.  .Some- 
times they  are  sprinkled  indiscriminately 
throughout  a  tissue  ;  at  others,  they  arc 
in  srSups  or  clusters  more  abundant  in 
one  part  than  in  another.  Occasionally 
thev  are  minute,  of  grayish-color  semi- 
transparent,  and  hard  to  the  feel-the  so- 
called  gray  granulations  of  Bayle.     More 


[Fig.  17. 


Soclion  of  lung  from  a  case  of  soraowliat  Chronic  Phthisis.  Showing  the  thickening  of  the  alveolar  -n-alls 
hy  a.  fibro-nucl.-ated  adenoid-lilce  tissue;  together  with  an  accnmulation  of  epithelial  cells  within  the  alveolar 
artery.     The  latur  are  undcrgoiug  retrogressive  changes.     X  200.     (Green.)] 


frequently  they  are  of  a  yellow  color, 
about  the  size  of  a  millet  or  mustard  seed, 
and  of  soft  consistence,  so  that  they  can 
be  easily  crushed  between  the  fingers.  In 
consistence  tliey  may  vary  greatly,  being 
sometimes  hard,  or,  as  tliey  are  then 
called,  crude,  or  they  may  be  so  soft  as  to 
resemble  cheese  and  cream.  They  may 
have  undergone  the  cretaceous  or  cal- 
careous transformation,  and  still  preserve 
their  miliary  form. 

2.  Infiltrated  Tuherde  occurs  in  diffuse 
masses,  varying  in  size  from  that  of  a 
bean  to  that  of  the  entire  organ  affected. 
Thus  a  lymphatic  gland,  or  the  lobe  of  a 
lung,  may  present  a  uniform  deposition 
of  the  substance  throughout  its  whole  ex- 
tent. Between  these  two  extremes  every 
variety  in  extent  of  deposition  may  be 
observed,  masses  being  frequently  formed 
by  the  agglomeration  or  condensation  of 
miliary  tubercle.  Like  it,  also,  this  form 
of  the  deposit  may  be  gray  or  yellow, 
crude  or  soft,  and  undergo  the  cretaceous 
and  calcareous  transformation. 

3.  Nodular  and  Encysted,  Tubercle. — This 
form  of  tubercle  exists  in  rounded,  isolated 
masses,  varying  in  size  from  that  of  a  small 
pea  to  a  bean.  It  may  present  all  the 
characters  of  the  other  forms,  but  is  fre- 


quently seen  to  be  surrounded  by  a  cap- 
sule, more  or  less  dense,  of  fibrous  tissue. 

4.  Cretaceous  and,  Calcareous  Tubercle. — 
This  form  of  tubercle  is  distinguished  by 
its  white  appearance,  and  its  putty-like, 
gritty,  or  stony  consistence. 

All  these  forms  of  tubercle  run  into  one 
another,  and  may  exist  in  the  same  indi- 
vidual, and  often  in  the  same  organ,  es- 
pecially in  the  lungs.  They  indicate  no 
further  essential  difference  in  the  nature 
of  the  deposits  than  is  concerned  with  its 
amount  and  extent,  its  hardness  or  soft- 
ness, its  color — whether  white,  yellow, 
gray,  or  black,  or  its  being  recent  or  old 
— miliary  and  infiltrated  tubercle  being 
generally  new,  while  encysted  and  cal- 
careous tubercles  are  always  chronic.  In 
the  last  the  animal  matter  has  been  ab- 
sorbed, while  the  mineral  matter  remains 
to  form  a  concretion. 

Great  discussion  has  taken  place  as  to 
whether  tubercle  is  peculiar  to  any  par- 
ticular elementary  tissue,  and  as  to  how 
it  is  produced.  Like  all  forms  of  exuda- 
tion, it  may  occur  in  every  vascular  tex- 
ture, and  readily  coagulates  in  the  minute 
spaces  between  or  outside  the  textural 
elements  immediately  external  to  the 
vessels.     Of  this  we  may  easily  be  satis- 
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fled  by  studying  its  special  histology  in 
various  organs. 

Witli  regard  to  its  mode  of  production, 
tubercular  matter  is  first  separated  from 
the  bloodvessels  as  a  fluid  exudation, 
forming  by  its  coagulation  a  molecular 
blastema.  The  molecules  of  whicli  it  is 
composed   then  aggregate  or  melt  into 


each  other  to  produce  the  tubercular  cor- 
puscles. These,  if  compressed  together 
and  formed  slowly,  constitute  the  indu- 
rated dense  granulations  described  by 
Bayle :  but  if  separated  by  the  soft  mo- 
lecular matter,  produce  the  more  common 
yellow  miliary  tubercles.  The  idea  that 
these  bodies  are  invariably  the  result  of 


[Fig.  18. 
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Chronic  Phthisis. — Showing  the  new  interlohular  fibroid  growth  surrounding  and  encapsulatlDg  a  degene- 
rated and  caseous  portion  of  the  consolidated  iung.     X  ^^>  reduced  >^.     (Green.)] 


cell-proliferation  originates  from  the  erro- 
neous hypothesis  maintained  by  Virchow 
and  his  followers,  viz.,  that  all  morbid 
products  are  derived  from  cells.  In  their 
attempts  to  maintain  tliis  view,  they  have 
mistaken  tlie  occasional  enlargement  and 
proliferation  of  fibre  cells  in  areolar  tissue 
first  described  by  Lebert,  as  flbro-plastic 
cells,  for  tubercular  granules,  which  they 
describe  as  the  essential  elements  of  the 
lesion.  It  is  not  in  the  pleura  or  peri- 
toneum, however,  where  such  fibrous 
growths  are  occasionally  seen,  that  the 
real  manner  in  which  tubercle  is  formed 
can  be  well  observed,  but  in  the  lung, 
where  the  disease  is  most  common  and 
best  characterized.  There,  all  observa- 
tion demonstrates  that  it  originates  in  a 
molecular  exudation,  which,  in  conse- 
quence of  diminished  vital  power,  seldom 
passes  beyond  the  nuclear  stage  of  growth. 
It  is  this  low  type  of  liysto-genesis  that 
communicates  to  the  exudation  those  es- 
sential characters  which  form  the  founda- 
tion of  tubercular  or  phthisical  disease. 

Morbid  Anatomt  of  Phthisis  Pul- 

mokalis.— Although  tuberculization  of 
the  lungs  is  a  constant  and  essential  ele- 
ment of  Phthisis,  it  rarely,  if  ever,  hap- 


pens that  the  disease  proceeds  to  a  fatal 
termination  without  affecting  other  or- 
gans. Nothing,  also,  is  more  common  to 
find,  during  the  examination  of  dead 
bodies  generally,  than  that  the  lungs  are 
often  tiie  seat  of  tubercle  to  a  greater  or 
less  extent,  although  during  life  the  pres- 
ence of  the  disease  has  never  been  sus- 
pected. So  common,  indeed,  is  this  lesion, 
and  so  many  have  been  the  able  investi- 
gators of  the  alterations  it  produces  in  the 
various  organs  of  the  body,  that  aU  the 
anatomical  facts  connected  with  it  may  be 
said  to  be  thoroughly  known.  We  shall 
notice  the  morbid  changes  observed  in 
cases  of  Phthisis  in  the  different  parts  ot 
the  frame,  seriatim. 

The.  Lungs.— These  are  the  organs  m 
which,  according  to  the  researches  ot 
Louis,  tubercle  is  sure  to  be  discovered,  it 
it  occur  in  the  body  at  all.  This  law, 
though  now  known  to  admit  of  some  ex- 
ceptions, especially  as  regards  tubercular 
peritonitis,  is  still  so  generally  true  as  to 
be  one  of  the  most  valuable  generaliza- 
tions ever  arrived  at  in  pathological 
science.  To  the  same  distinguished  phy- 
sician we  are  indebted  for  another  fact  ot 
no  less  importance,  viz.,  that  when  tuber- 
cle occurs   in  the  lungs  it  attacks  the 
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apices  of  those  organs  first.  The  excep- 
tions to  this  law  are  so  few  as  in  no  n-ay 
to  invalidate  its  great  practical  value. 


Apex  of  Lung  affected  with  Tubercular  Paearnonia.] 

The  morbid  changes  found  in  the  lunj,^s 
of  those  who  die  laboring  under  Phthisis 
Pulmonalis  vary  according  as  the  disease 
is  acute  or  chronic,  as  it  is  ad\-anciug  or 
retrograding,  and  as  it  is  associated  ■(\'ith 
other'lesions.  In  acute  cases  miliary  and 
infiltrated  tubercles  are  more  or  less  gene- 
ral in  one  or  both  lungs.  The  deposit  is 
generally  soft,  and  frequently  diffluent, 
causing  ulceration  and  irregular  anfrac- 
tuous cavities.  The  Intervening  pulmon- 
ary texture  is  often  engorged  with  blood, 
is  more  or  less  pneumonic,  while  the 
bronchi  are  loaded  with  purulent  matter. 
The  acute  disease  in  many  respects  re- 
sembles anatomically  gray  hepatization  of 
the  lung,  and  like  it  is  more  frequently 
most  developed  in  the  lower  lobe. 

In  chronic  Phthisis,  constituting  the 
vast  majority  of  cases  met  with,  all  the 
forms  of  tubercle  previously  described  are 
met  with.  The  tubercle  is 
most  abundant  at  the  apex, 
but  may  invade  the  greater 
portion  of  one  or  both  lungs. 
In  the  latter  case,  it  will  most 
often  be  observed  that  one 
lung  is  more  affected  than  the 
other,  so  that  an  examination 
of  them  displays  all  stages, 
cither  of  the  onward  or  retro- 
grade progress  of  the  dis- 
ease ;  those,  although  often 
associated  together  in  very 
chronic  cases,  are  so  distinct- 
ive anatomically  as  to  require 
a  separate  description. 

The  appearances  of  the  lung 
during  the  onward  progress  of 
the  disease  are— 1.  The  pres- 
ence of  miliary  tubercle  to  a 
greater  or  less  extent.  2.  The 
softening  of  this  tubercle,  so 
that  it  readily  breaks  down  under  the 
finger  or  a  current  of  water,  and  forms 
small  cavities  or  irregular  ulcerations 
communicating  one  with  another.  3. 
The  existence  of  distinct  vilcers,  excava- 
tions,  or  cavities,   as  they  are  named. 


Tliese  vary  in  size  from  a  pea  until  they 
involve  nearly  the  entire  lung.  There 
may  be  one  or  several.  They  may  be  iso- 
lated or  anfractuous,  that  is,  communi- 
cating with  one  another.  If  recent,  the 
internal  walls  are  irregular  and  rough  ; 
but  if  chronic,  the  ulcerative  process  has 
dissected  out  the  fibrous  tissue,  leaving 
irregular  bands  stretched  across  the  inte- 
rior, composed  of  bloodvessels,  the  bron- 
chi, or  indurated  fibrous  tissue.  "\Mien 
very  chronic,  the  interior  is  lined  with  a 
smooth  membrane.  These  cavities  may 
be  filled  ^y'M\  air  and  fluids  in  varying 
proportions  ;  the  latter  being  viscous, 
purulent,  occasionally  sanguinolent,  and 
not  unfrequently  ichorous,  of  a  dirty- 
green  color  and  offensive  odor.  These 
changes  in  the  lung  may  be  associated  in 
varying  jiroportions  with  many  other  le- 
sions to  which  the  organ  is  subject. 
Pleuritic  adhesions  by  means  of  fibrous 
Ivmph,  are  very  common  ;  the  pleura3,  at 
the  apices  of  the  lung,  often  being  imited 
to  each  other  by  a  dense,  touiih  substance 
wliich  renders  their  separation  impossible. 
Bronchitis,  in  all  its  forms  and  stages, 
may  exist  together  with  more  or  less  em- 
physema, dilated  bronchi,  and  collapse  of 
the  lung.  There  may  be  pneumonia  or 
extravasation  of  blood,  involving  varying 
amounts  of  lung  tissue. 

There  is  a  disease  frequent  in  coal- 
miners,  called  carbonaceous  lungs  or 
Black  Phthisis,  in  which  there  is  no  tu- 
bercle, but  a  deposition  and  infiltration  of 
lamp-black  or  carbon  in  a  finely  molecular 
form,  and  which  gives  rise  to  cavities  and 
disorganization  of  the  pulmonarj'  tissue 
also  commencing  at  the  apex.     It  is  ac- 

[Fig.  20. 


Apex  of  Tuberculous  Lung.] 

companied  by  black  spit,  and  is  generally 

The  retrograde  progress  of  the  disease 

'  See  the  author's  Clinical  Lectures    5th. 
edit.     "On  Carbonaceous  Lungs,"  p.  756. 
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is  characterized  anatomically  first,  by  the 
hornj'  induration  and  cretaceous  or  calca- 
reous transformation  of  the  tubercular 
matter;  secondlj^,  by  puckerings  and  cica- 
trices of  the  lung  tissue  ;  and  thirdly,  by 
contractions,  loss  of  substance,  and  more 

[Fig.  21. 


Pulmonary  Caverns. 


From  a  specimen  in  the  cabinet  of 
Dr.  Gross.] 


or  less  induration  of  the  organ.  It  may 
be  observed  in  about  one-fourth  of  all 
those  who  are  examined  after  death  in 
our  public  hospitals,  that  the  apices  of  the 
lungs  contain  one  or  more  masses,  vary- 
ing in  size  from  a  millet-seed  to  a  coffee- 
bean,  of  cretaceous  or  calcareous  matter. 
That  these  masses  were  originally  tuber- 
cle cannot  be  doubted  by  those  who  have 
had  any  experience  in  post-mortem  ex- 
aminations, the  more  so  as  in  various 
cases  such  tubercle,  whether  in  the  mili- 
ary, infiltrated,  or  nodular  form,  may  not 
unfrequently  be  seen  to  present  tlie  vari- 
ous stages  of  induration  and  horny  hard- 
ness, approaching  towards  the  calcareous 
i-ubstance.  Such  hard  masses  if  dug  out 
and  allowed  to  dry,  indeed,  become  creta- 
ceous, the  animal  matter  having  shrunk 
away,  leaving  the  mineral  substance  un- 
altered. In  old  persons  above  seventy 
years  of  age,  it  has  been  shown  by  Roger 
and  Boudet  that  the  presence  of  these 
concretions  in  the  limgs  increases  to  the 
extent  of  from  one-half  to  four-fifths  of  all 
those  examined. 

If  these  concretions  or  masses  of  indur- 
ated tubercle  occur  at  the  surface  of  the 
lungs,  the  pleurse  covering  them  and  sub- 
jacent tissue  arc  frequently  drawn  in  and 
puckered.  If  they  occur  deeper,  they 
are  surrounded  by  indurated  pulmonary 
texture,  more  or  less  tinged  of  a  black 
VOL.  n.— S 


color  Occasionally,  also,  linear  and 
radiating  cicatrices  indicate  the  disap- 
pearance and  closure  of  pre-exit-ting  ulcer- 
ations. Sometimes,  however,  tub'ercular 
cavities,  miitead  of  closing  and  forming 
cicatrices,  remain  permanently  open  and 
filled  with  air.  They  arc  hned 
by  a  smooth  membrane,  and  al- 
most always  communicate  with  a 
bronchial  tube.  In  this  condition 
we  discovered,  in  1842,  in  such  a 
case,  associated  with  pneumotho- 
rax fungi  growing  iu  the  infiltrated 
matter  lining  the  chronic  ca\'ities, 
and  have  found  them  frequently  in 
similar  excavations  since  then.' 
At  other  times  the  bronchial  tubes 
are  permanently  dilated,  by  the 
contraction  and  induration  of  the 
pulmonary  tissue  between  them. 
This  occurrence,  conjoined  with 
the  other  lesions  referred  to,  gives 
rise  to  that  condition  described  by 
Dr.  Corrigan  as  cirrhosis  of  the 
lung.^ 

The  various  alterations  now  de- 
scribed may  be  associated  with 
other  lesions,  especially  chronic 
adhesions  of  the  pleurce,  emphy- 
sema, chronic  bronchitis,  and  dense 
pigmentary  deposits.  Not  unfre- 
quently it  may  be  observed  that 
whilst  one  portion  of  the  same  lung 
presents  a  marked  example  of  the 
retrograde  progress  of  Phthisis, 
another  portion  as  decidedly  shows  the 
progressive  changes.  In  such  a  case  the 
former  indicates  tolerably  well  the  older 
and  more  chronic  transformations  of  the 
pulmonary  tissue. 

It  would  thus  appear  that  there  is  noth- 
ing essentially  destructive  or  necessarily 
fetal  in  Phthisis,  and  that  in  all  stages  of 
tlie  disease  it  may  be  checked,  and  enable 
the  individual  afiected  to  live  many  years 
subsequently,  and  die  of  old  ago  or  other 
disorders.  Attention  to  morbid  anatomy 
in  recent  times  is  demonstrating  that  this 
occurs  far  more  frequently  than  was  for- 
merly supposed,  and  is  due  not  only  in 
many  cases  to  the  spontaneous  etlbrts  of 
nature,  but  in  not  a  few  to  the  direct 
interference  of  art.^  This  latter  termina- 
tion,   however,    is    materially   interfered 

'  Description  of  a  Cryptogamic  Plant  found 
growing  in  the  sputa  and  lungs  of  a  man  who 
labored  under  pneumo-thorax.  Trans,  of 
Royal  Soc.  of  Edinburgh,  1842. 

2  See  Dublin  Medical  Journal,  vol.  xin. 
1838;  Laennec,  vol.  i.  p.  201  ;  Eeynaud,  M^- 
moires  de  I'Acad^mie,  tome  4me;  Crnveilhier, 
Anatomie  Pathologique,  livraison  32,  planche 
5,  fig.  3  ;  and  the  author  on  Pulmonary  Con- 
sumption, 2d  edit.  Case  3,  p.  57. 

3  See  the  author's  work  on  Pulmonary 
Consumption,  in  which  several  such  cases 
are  recorded,  and  the  post-mortem  appear, 
ances  figured,— Figs.  21  to  2«. 
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■with  should  other  organs  participate  in 
tlie  disease  ;  and  the  morbid  changes  ob- 
served in  them,  therefore,  next  demand 
our  attention. 

[Fig.  22. 


Cicatrix  at  apex  of  Lung,  from  arrested 
Tuberculosis,] 

The  Plcurcr. — We  have  already  pointed 
out  that  during  the  whole  progress  of 
Phthisis  the  pleuree,  as  well  as  evei\v 
other  part  of  the  lung,  are  apt  to  be  af- 
fected. This,  however,  may  not  only  be 
exhibited  by  adhesions  more  or  less  dense, 
but  not  untrequently  by  the  deposition  of 
tubercle  in  a  miliary  or  infiltrated  form, 
the  latter  of  which  assumes  a  laminar  or 
stratiform  character.  Effusions  and  exu- 
dations into  the  pleural  cavity  may  also 
occur,  giving  rise  to  more  or  less  hydro- 
thorax  and  empyema.  Further,  the  pul- 
monarjr  pleurae  may  be  ulcerated  and 
communications  take  place  with  tubercu- 
lar cavities,  or  with  the  bronchial  tubes, 
in  which  last  case  pneumo-thorax  is  the 
result. 

The  Trachea  and  Larynx. — The  trachea 
and  larynx  are  very  commonly  the  seat  of 
congestion  and  ulceration  in  cases  of 
Phthisis.  In  the  mucous  membrane  of 
the  former  the  ulcerations  are  frequently 
small,  numerous,  and  round,  as  if  dug 
out  with  a  small  point ;  at  others,  they 
are  larger,  deeper,  and  lay  bare  the  carti- 
laginous rings.  In  the  larynx  they  are 
generally  irregular,  varjdng  greatly  in 
size,  and  sometimes  involving  both  vocal 
cords  and  the  whole  interior  of  the  organ. 
Their  edges  are  occasionally  studded  with 
indurated  tubercles,  and  sometimes  there 
is  thickening  with  oedema  of  the  cellular 
tissue,  tending  to  close  the  glottis.  In 
chronic  cases  of  laryngeal  ulceration, 
which  is  often  called  Phthisis  laryngea, 
caries  and  necrosis  of  the  cartilages  may 
occur. 

The  Bronchial  Glands. — It  is  seldom  in 
cases  of  chronic  Plithisis  that  the  bron- 
chial glands  escape  being  affected  with 
tubercle,  whicli  assumes  the  infiltrated 
form,  and  causes  in  these  considerable 
enlargement.  On  section  they  may  be 
almost  colorless,  but  they  are  sometimes 
more  or  less  loaded  with  black  pigment. 

Heart   and    Pericardium. — It    is    very 


rarely  that  tubercle  is  deposited  m  the 
heart  or  pericardium,  but  when  this  does 
occur,  it  takus  place  in  the  nodular  form. 
Tlie  heart,  liowcver,  is  very  liable  to  be- 
come atrophied,  and  smaller  than  usual. 
In  lingering  cases  of  the  disease,  with  ex- 
treme emaciation,  it  mav  be  found  after 
death  not  lar-er  than  a  duck's  egg.  The 
bulk  appears  to  be  adapted  to  the  dimin- 
ished amount  of  blood  in  the  body,  and 
the  little  work  it  has  to  do. 

AHiuentary  Canal— Yevy  rarely  ulcera- 
tions may  exist  in  the  pharynx,  but  en- 
largement of  the  follicles  is  common.  The 
ojsophagus  and  stomach  are  organs  which 
are  remarkably  free  from  tubercular  dis- 
ease ;  but,  according  to  Louis,  the  mu- 
cous membrane  of  the  latter  viscus  is 
liable  to  softening,  mammillation,  and 
attenuation,  in  the  majority  of  cases.  In 
the  small  intestine  the  glands  of  Peyer 
are  vcrj-  liable  to  enlargements  and  ulcer- 
ation, especially  in  its  lower  third.  The 
enlargements  are  owing  to  the  deposition 
of  tubercle  in  and  around  the  solitary  and 
aggregated  glands,  often  accompanied  by 
considerable  redness  and  vascular  conges- 
tion. It  presents  the  miliary  or  granular 
forms,  although  occasionally  it  may  ex- 
hibit small  nodules  the  size  of  peas. 
Tubercular  ulcerations  of  the  small  intes- 
tines are  common  in  the  last  stages  of 
Phthisis,  and  occupy  the  seat  of  the  soli- 
tary and  aggregated  glands.  In  the  first 
case  they  are  rounded,  with  abrupt  or 
tuberculated  margins,  with  a  j-ellowish  or 
dirty-gray  base.  In  the  latter  case  they 
are  oval  in  form,  running  transversely 
round  the  gut,  so  that  they  are  readily 
distinguished  from  typhoid  ulcerations, 
the  long  axis  of  which  is  in  the  opposite 
direction.  Their  margins  are  smooth, 
sometimes  tuberculated  ;  the  base  sunk, 
and  covered  with  a  purulent  or  dirty- 
grayish  suljstance.  Above  the  ileo-colic 
valve  the  ulcers  have  a  tendency  to  run 
into  one  another  and  produce  an  ulcerated 
surface,  more  or  less  broad,  surrounding 
the  gut.  These  ulcers  occasionally  arc  so 
deep  as  to  perforate  the  intestine.  Similar 
tubercular  granulations  and  ulcers  may 
also  be  found  in  the  large  intestine. 

Peritoneum. — In  rare  cases  the  intesti- 
nal ulcerations  perforate  the  bowel,  almost 
always  giving  rise  to  fatal  peritonitis. 
ISTot  unfrequently,  however,  chronic  ad- 
hesions exist,  to  a  greater  or  less  extent, 
on  the  peritoneal  surface  outside  these 
ulcers,  uniting  coils  of  intestines  to  one 
another,  or  to  the  abdominal  walls. 
Chronic  tuliercular  peritonitis  may  also 
occur  when  the  intestines  are  covered  and 
agglutinated  together  by  coagulated  exu- 
dation, studded  throughout  with  miliary 
tubercle.  This  lesion,  though  it  may  ac- 
company Pulmonary  Phthisis,  may,  some- 
times, exist  as  a  primary  and  independent 
disease. 
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Mesenteric  and  other  Lymphatic  Oland^. 
— These  are  very  liable  to  be  enlarged  in 
Plithisis,  wlien  they  may  present  greater 
or  less  induration  and  enlargement,  ac- 
cording to  the  recent  or  chronic  condition 
of  the  disease.  Tubercle  usually  is  pres- 
ent in  them  in  the  infiltrated  form,  at  first 
yellow,  cheesy  or  soft,  afterwards  wliite 
and  indurated,  and,  in  a  few  cases,  cre- 
taceous and  calcareous. 

Liver. — In  children  the  liver  is  not  un- 
frequently  the  seat  of  miliary  and  infil- 
trated tubercles,  but  in  the  adult  this  is 
very  rarely  observed.  More  commonly 
the  organ  is  enlarged,  a  result  previously 
supposed  to  be  owing  to  fatty  degenera- 
tion, but  now  known  to  depend  upon 
a  peculiar  albuminous  transformation 
known  as  the  waxy  disease,  from  its  re- 
semblance to  beeswax.  In  this  condi- 
tion it  may  be  so  enlarged  as  to  weigh 
eight  or  ton  pounds.  It  presents  a  pecu- 
liar density  to  the  feel,  a  pale  fawn  or  yel- 
low-brownish color  ;  and  on  section  the 
cut  edges,  when  held  up  to  the  light,  are 
semi-transluoent.  "VVe  were  the  first  to 
examine  this  disease  of  the  liver  micro- 
scopically in  184:5,  and  found  the  hepatic 
colls  to  be  condensed  together,  shrivelled, 
colorless,  and  of  peculiar  transparency, 
with  the  nucleus  absent,  or  evidently  dis- 
appearing. '  It  has  been  supposed  by  some 
to  be  related  chemically  to  starch,  and 
therefore  called  amyloid  degeneration. 
But  it  is  never  changed  blue  on  the  addi- 
tion of  iodine,  although  we  have  found 
that  like  certain  other  forms  of  albumin- 
ous compounds  it  possesses  the  property 
of  fixing  colors,  such  as  the  reddisli-browu 
tint  of  iodine,  or  the  peculiar  pigments 
of  indigo  and  carmine. 

Spleen  and  Kidneys. — Both  these  organs, 
like  the  liver,  in  early  life  may  become 
subject  to  tubercular  deposits  in  the  mili- 
ary form,  which  in  the  adult  are  very 
rare.  Tiie  kidney  further  is  liable  to  ex- 
tensive tubercular  deposits,  causing  ab- 
scesses, or  what  is  known  as  scrofulous 
pyelitis.  Like  the  liver  also,  it  is  com- 
monly affected  in  Phthisis  with  the  waxy 
degeneration,  causing  induration  and  en- 
largement of  its  substance,  and  the  same 
translucent  albuminoid  degeneration  of 
the  cells  and  vascular  elements. 

Other  textures  and  organs. — In  the  fore- 
going summary  we  have-  onl}"-  shortly  al- 
luded to  the  morbid  changes  most  com- 
monly found  in  cases  of  Phthisis.  It 
should  be  understood,  however,  that  al- 
most every  vascular  tissue  in  the  body 
may,  under  particular  conditions,  be  sub- 
ject to  tubercular  deposits  in  conjunction 
with  the  disease  of  which  we  are  treat- 
ing, and  thus,  in  special  cases,  the  bones, 

'  See  the  author's  Clinical  Lectures,  5t)i 
edit.  Case  clxl.  p.  731.  Also  remarks  on  the 
waxy  degeneration,  Idem,  p.  249.  I 


muscles,  the  brain  and  its  membranes, 
skin,  the  bladder,  testes,  &c.  Ate.,  may  be 
occasionally  involved. 

Causes  of  Phthisis  Pulmonalis.— 
The  various  circumstances  which  predis- 
pose to  Phthisis  have  been  most  anxiously 
investigated.  All  we  can  venture  to  oficr 
in  this  place  is  a  very  general  summary  of 
the  numerous  researches  undertaken  in 
connection  with  this  subject. 

A[/c. — Phtlii:;is  is  not  a  disease  that  is 
common  in  early  infancy  or  in  advanced 
age.  It  is  more  frequent  during  child- 
hood and  youth,  altliough  cases  may  be 
seen  in  many  persons  of  middle  age,  as 
well  as  among  young  children.  From  the 
returns  of  the  Bronipton  Hospital  for 
Consumption,  it  would  appear  to  be  most 
frequent  between  the  ages  of  twenty  and 
thirty.  Age  unquestionably  greatly  in- 
ftuences  the  progress  of  Phthisis,  the  acute 
being  most  common  in  young,  and  chronic 
in  elderly  persons.  We  should  not  forget, 
however,  that  Phthisis  in  advanced  life  is 
frequently  the  termination  of  a  prolonged 
case,  whieli  commenced  many  years  pre- 
viously. 

Sex. —  It  is  generally  supposed  that 
Phthisis  is  more  common  in  females  than 
in  males,  but  this  does  not  appear  to  be 
an  invariable  rule.  It  is  certainly  not 
tlie  case  in  the  Royal  Infirmary  of  Edin- 
burgh, Dr.  Home  having  pointed  out  that 
in  the  years  1833,  '34,  and  '35,  185  cases 
were  males,  and  only  112  females.  The 
same  excess  of  males  laboring  under  the 
disease  has  prevailed  in  that  institution 
ever  since,  as  in  the  years  1843  to  1840  in- 
clusive there  were — males  356,  females 
217 ;  and  in  the  latest  reports  for  the 
year  1805  the  numbers  are — males  120, 
itemales  04. 

Hereditary  tendency. — Instances  are  not 
uncommon  in  which  members  of  the  same 
family  are  observed  to  become  affected 
one  after  another  with  Phthisis,  on  arriv- 
ing at  a  certain  age.  This,  however,  may 
depend  not  so  much  upon  weakness  in- 
herited from  parents,  as  it  does  upoo  a 
vicious  method  of  rearing  the  infants  and 
children  of  certain  families.  "We  have 
seen  the  children  of  many  families  become 
phthisical,  in  whom  no  hereditary  taint 
could  be  traced,  and  have  frequently 
pointed  out,  in  the  clinical  wards  of  the 
Boyal  Infirmary,  that,  among  the  six  or 
eight  cases  of  Phthisis  then  present,  not 
one  could  be  traced  to  hereditary  causes. 
Although,  therefore,  there  can  be  no  doubt 
that  weakness  in  parents  is  a  cause  of 
weakness  in  the  offspring,  we  are  of  opin- 
ion it  is  by  no  means  so  general  or  in- 
fiuential  a  source  of  Phthisis  as  is  usually 
supposed. 

Vitiated  atmosphere. — This  has  been  con- 
cluded to  be  a  powerful  cause  of  Phthisis 
by  numerous  authors,  and  there  can  be  no 
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doubt  that  the  habitual  breathing  of  de- 
oxidized or  impure  air  must  greatly  im- 
pede nutrition.  Among  the  poorthere  can 
be  little  difficulty  in  attributing  its  elibcts  to 
close  or  overcrowded  rooms,  in  whicli  they 
work  and  sleep.  Among  the  higher  cla.sses 
this  is  not  so  obvious  a  cause,  although 
Baudelocque,  in  support  of  this  his  favorite 
theory  of  the  origin  of  tubercles,  accused 
them  of  lying  in  bed  too  long,  and  said 
that  the  children  i^lept  with  their  heads 
under  the  bedclothi  s. 

C'li incite. — It  is  an  undoubted  fact  that 
Phthisis  is  more  frequent  in  temperate 
climates  than  in  very  cold  or  very  warm 
ones.  It  is  by  no  means  common  in  Rus- 
sia and  Canada,  notwithstanding  the  long 
continued  cold,  nor  docs  it  prevail  among 
the  nations  of  tlio  tropics.  These  last,  on 
the  other  hand,  are  pecularly  liable  to 
Phtliisis  on  coming  to  Europe.  Some 
fa\'ored  spots  are  stated  to  be  free  from 
Phthisis  ;  among  these,  it  has  been  re- 
cently pointed  out  by  Drs.  Macrae  and 
M'CoU,  are  tlie  islands  of  Lewis  aud  Mull, 
among  the  western  Isles  of  Scotland.  Dr. 
lljaltelin  has  informed  me  that  Iceland 
enjo3"s  a  like  immunity. 

Contagiim  and  Infcdion. — Several  of  the 
older  writers  were  of  opinion  that  Phthi- 
sis was  contagious  and  infectious,  an  opin- 
ion still  widely  disseminated  in  certain 
countries,  more  especially  Spain  and  Italy. 
We  have  too  frequently  seen  the  death  of 
a  phthisical  patient  in  Italian  hotels  give 
rise  to  the  most  extortionate  demands  for 
the  pretended  destruction  of  bedding  and 
furniture,  all  of  which  should  be  tirmly 
resisted.  It  has  occasionally  been  ob- 
served that  Phthisis  in  a  wife  or  husband 
has  been  followed  by  the  appearance  of 
the  disease  in  the  husband  or  wife.  The 
frequency  also  with  which  young  women 
become  phthisical  after  pregnancy  has 
given  rise  to  the  idea  that  they  may  have 
been  infected  by  the  opposite  sex  through 
the  uterus.  These  ideas  have  received 
no  support  from  the  profession.  In  18G5, 
however,  it  was  announced  by  M.  Ville- 
min'  that  the  cause  of  tubercle  was  a 
virus,  and  that  he  had  succeeded  in  inocu- 
lating it  in  healthy  rabbits,  by  inserting 
gray  granular  tubercle  below  incisions  in 
their  skins.  These  experiments  appear 
to  have  been  carefully  performed.  They 
have  been  successfully  repeated  by  Le- 
bert,  and  also  by  others,  with  varying  re- 
sults. The  experiments  of  Drs.  Andrew 
Clark, 2  Wilson  Fox,'  and  Burdon  Sander- 
son'' have  further  shown   that  not  only 

'  For  a  good  summary  of  M.  Villemin's 
views  and  experiments,  see  Edinburp:h  Medi- 
cal Journal  for  February,  1867,  p.  7.')(i. 

2  Medical  Times  and  Gazette,  1807. 

'  On  the  Artificial  Production  of  Tubercle 
in  the  Loiver  Animals.      4to.  London,  18(18. 

<  Tenth  Pa-port  of  tlie  Medical  Officer  of  the 
Privy  Council.      Loudon,  lbG8. 


tubercle  but  a  rarietv  of  other  morbid 
products,  and  even  local  irritation  of  the 
tissues,  may  produce  deposits  in  the 
(Tlands,  luni;s,  and  A'arious  organs  in  rab- 
bits, and  especially  in  guinea-pigs.  Thus 
the  introduction  of  a  se ton  produced  them 
in  one  ease,  and  pieces  of  putrid  muscle 
in  no  less  than  four  out  of  five  inocula- 
tions. '  These  facts  show  that  the  lesions 
described  as  tulxrcle  are  analogous  to  the 
secondarv  deposits  occurring  in  pyoemia, 
and  which  are  known  to  result  from  the 
poisoning  of  the  blood  by  absorption  and 
iniection  into  it  of  putrid  fluids,  but  they 
in"  no  way  support  the  hypothesis  that 
Phthisis  Puhnonalis  is  contagious  or  infec- 
tious. But  we  shall  again  allude  to  this 
matter  under  the  head  of  Theory  of  the 
Production  of  Phthi' is. 

[The  controversy  in  regard  to  the  com- 
municability  of  Phthisis  has  not  yet  been 
set  at  rest.  Amongst  the  most  careful 
experiments  upon  the  subject  appear  to 
have  been  those  of  Tappeiner,  of  Meran, 
in  the  Tyrol.  ^  He  caused  dogs  to  breathe 
for  several  hours  daily  the  air  of  a  cham- 
ber which  had  been  impregnated,  by 
means  of  an  atomizer,  with  a  mixture  of 
phthisical  sputa  with  water.  After  a  pe- 
riod varying  from  twenty-five  to  forty -five 
days,  all  but  one  of  eleven  animals  so 
treated  were  found,  upon  being  killed,  to 
have  miliary  tuberculization  of  both 
lungs  ;  most  of  them  having  the  same  de- 
posit also  in  the  kidneys,  and  some  in  the 
liver  and  spleen.  Microscopical  examina- 
tion accorded  with  the  naked-eye  appear- 
ances. 

Dr.  Max  Schottelius,  becoming  ac- 
quainted with  these  experiments,  repeat- 
ed them,  with  important  variations.  In 
a  number  of  instances  he  impregnated 
the  air  to  be  breathed  not  with  tubercular 
sputa,  but  with  those  of  simple  bron- 
chitis ;  in  other  like  experiments,  with 
brain,  cheese,  and  cinnabar.  Bronchitic 
sputa  produced  tuberculosis  in  the  ani- 
mals so  exposed  as  often  as  did  the  sputa 
of  phthisis.  Cheese  had  a  less  frequent 
effect ;  pulverized  brain  still  less ;  and 
cinnabar  the  least  of  all,  but  still  produc- 
ing some  tubercles  in  the  lungs.  These 
investigations  only  confirm  the  conclusion 
above  stated  by  Dr.  Bennett,  that  the 
causation  of  tuberculosis  by  an  introduc- 
tion of  material  into  the  system  from 
without  is  not  specific;  since  other  mat- 
ters besides  tubercle  can  produce  the 
same  effects. 

Still,  this  does  not  finally  dispose  of  the 
subject.  The  question  whether  there  is 
or  is  not  a  specific  contagium  of  tubercle, 
as  there  is  of  syphilis  or  smallpox,  has 
much  of  pathological  interest.  But  the 
paramount  inquiry  for  the  physician  is, 

'  Wilson  Fox,  op.  cit.  p.  5. 
[2  Lancet,  Nov.  23,  1878.] 
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can  Phthisis,  whether  specific  or  not,  ever 
be  communicated  ? 

Drs.  W.  II.  Webb'  and  E.  Ilolden,^  in 
papers  upon  tlijs  topic,  give  references 
showing  an  affirmative  opinion  in  regard 
to  tliis  question  to  have  been  expressed 
by  Galen,  CuUen,  Heberden,  Morgagni, 
Laennec,  Andral,  Bright,  Addisou,  Cop- 
land, Drake,  Dickson,  Budd,  Walshc, 
Beale,  Bowditch,  Flint,  Stille,  Da  Costa, 
and  others. 

Dr.  Holden  obtained,  in  answer  to  cir- 
culars of  inquiry,  two  hundred  and  fifty 
replies  from  leading  physicians  in  various 
parts  of  the  United  States.  Of  these,  one 
hundred  and  twenty-six  affirmed  their 
belief  in  tlie  communicability  of  consump- 
tion. Seventy-four  gave  a  negative  an- 
swer ;  and  fifty  were  in  doubt  upon  the 
subject. 

The  evidence  which  has  produced  this 
affirmative  conviction  in  so  many  minds 
is  of  a  simple  character.  A  man  or  wo- 
man, previously  in  excellent  health,  and 
without  inherited  predisposition  to  con- 
sumption, nurses  a  wife,  husband,  sister, 
or  friend,  through  a  fatal  attack  of 
Phthisis ;  and  then,  after  a  few  weeks  or 
months,  sickens  and  dies  of  the  same  dis- 
ease. Coincidence  is,  of  course,  apart 
from  communication,  a  possibility  ;  and 
the  effijct  of  long,  anxious  watching,  prob- 
ably with  mucii  confinement  in  a  close 
atmosphere,  must  not  be  ignored. 

Some  cases,  however,  have  a  more 
striking  appearance.  Take,  for  example, 
the  following  : — ' 

"The  only  two  midwives  practising  at 
Neuenberg,  a  healthy  little  town  of  130;i 
inhabitants  in  1875,  were  R.  and  S.  Of 
these,  the  woman  S.  was  undoubtedly  the 
subject  of  Phthisis,  with  abundant  puri- 
form  expectoration.  In  the  flr;-.t  case  do- 
scribed.  Dr.  Reich  extracted  the  child  by 
turning.  While  his  attention  was  en- 
gaged with  the  mother,  he  noticed  that, 
owing  to  some  difficulty  in  the  child's 
breathing,  the  nurse  S.  sucked  the  mucus 
from  the  infant's  mouth,  and  also  endeav- 
ored to  promote  respiration  by  blowing 
into  its  mouth.  For  the  first  three  weeks 
the  child  progressed  well,  but  then  its 
health  failed,  and  within  three  months  of 
its  birth  it  died  of  well-marked  tubercular 
meningitis,  initiated  by  symptoms  of  bron- 
chial catarrh.  In  May  and  June  follow- 
ing two  more  children  died  of  the  same 
disease.  These  three  cases  had  been  at- 
tended by  the  nurse  S.  Dr.  Reich's  at- 
tention being  thus  attracted,  he  found,  on 
investigation,  that  between  the  4th  April, 

[>  Amer.  Journal  of  Med.  Sciences,  April, 
1878,  p.  426.] 

[2  Amer.  Journal  of  Med.  Sciences,  July, 
1878,  p.  145.] 

['  Reich,  in  Berliner  Klinische  Wochen- 
schrift.  Sept.  18,  1878.] 


187.1,  and  the  10th  May,  1876,  seven  chil- 
dren, in  addition  to  the  above  three,  had 
died  (all  witliin  the  lirst  year)  of  tuber- 
cular meningitis,  although  in  no  case  was 
there  any  history  of  hereditary  tubercu- 
losis ;  that  all  these  cases  had  been  at- 
tended by  the  woman  S.,  while  of  all  the 
cases  attended  by  the  other  midwife,  R., 
not  one  had  died  of  this  disease,  nor  had 
any  manii'cstcd  in  any  way  indications  of 
any  tubercular  form  of  disease.  The  du- 
ration of  the  illness  varied  from  eight 
dajs  to  three  weeks ;  whereas  of  the 
ninety-two  children  who  died  in  their 
lirst  year  during  the  nine  years  from  IBOG 
to  1874,  only  two  died  of  tubercular  me- 
ningitis; and  similarly,  among  the  twelve 
infants  who  died  in  1S77,  there  was  only 
one  such  case,  and  its  parents  were  tuber- 
culous. The  midwife  S.  herself  died  of 
Phthisis  in  July,  1876.  It  was  ascer- 
tained that  S.  had  been  frequently  in  the 
habit  of  sucking  mucus  from  the  mouth 
of  infants,  and  also  of  caressing  and  kiss- 
ing them." 

On  the  other  hand,  as  Dr.  A.  Stille  re- 
marks, "if  Pulmonary  Phthisis  were  often 
conveyed  by  contagion,  the  cases  ought 
to  be  of  daily  occurrence,  since  the  dis- 
ease is  the  most  frequent  of  all  mortal 
diseases."  Dr.  Cotton,'  of  the  Brompton 
Hospital  for  Consumptives,  and  Dr.  Mac- 
Cormac,"  of  Dublin,  have  argued  strongly 
against  the  idea  of  communicability. 
From  the  statistics  of  the  Brompton  Hos- 
pital, collected  by  Drs.  Cotton  and  Ed- 
wards, it  has  been  shown  that  of  the 
many  nurses  and  others  engaged  in  that 
institution  during  twenty-one  years,  but 
one  nurse  and  one  servant  died  of  Phthisis. 
Especial  care  seems  to  have  been  taken, 
in  the  Brompton  Hospital,  in  regard  to 
ventilation  and  other  hygienic  conditions. 
Dr.  Cotton's  expression  is,  that  "a  resi- 
dence in  the  consumptive  hospital,  and 
long-continued  working  in  its  wards,  is  a 
very  good  way,  indeed,  not  to  catch  the 
clisease."  In  the  most  cogent  instances 
cited  in  favor  of  contagion,  the  person  ap- 
pearing to  contract  Phthisis  from  another 
has  been  one  who,  for  weeks  or  months 
together,  slept  in  the  same  room,  often  in 
the  same  bed  ;  besides  being  in  the  same 
apartment  also  for  a  great  part  of  every 
day.  Thus  not  only  the  injurious  elTcct 
of  "rebreathed  air"  (MacCormac)  was 
felt,  intensified  usually  by  shutting  up 
windows,  &c.,  to  keep  out  the  cold,  but 
the  inhalation  of  air  exhaled  from  dis- 
eased lungs  was  almost  constant.  "  Con- 
tinuous molecular  change"  (Snow)  may 
be  easily  supposed  in  this  way  to  occur  ; 
through  the  introduction  into  healthy 
lungs  "of  minute  particles  of  disintegrated 

[•  Brit.  Med.  Journal,  1872,  vol.  ii.  p. 
239.] 

[2  On  Consumption;  London,  18G5.] 
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lung  tissue,  given  out  in  tlie  breath  of  a 
phthisical  patient,  and  not  I'enioved  by 
ventilation. 

From  the  foregoing  considerations,  the 
following  conclusions  may  be  derived  : — 

1.  Tubercle  is  not  a  specific  morbid  pro- 
duct, and  therefore  in  no  strict  sense  can 
Phthisis  be  called  a  contagious  disease. 

2.  Exposure  to  the  atraospliere  breathed 
by  consumptives  is  not  attended  by  dan- 
ger, so  long  as  good  ventilation  is  main- 
tained. 

3.  Inhaling  the  breatli  of  patients  far 
advanced  in  Plitliisis,  in  close  rooms,  and 
for  long  periods  togetlier,  has  been,  in 
some  instances,  followed  by  the  develop- 
ment of  tlie  disease  in  persons  previously 
healthy. 

4.  Therefore,  we  should  always  advise 
that  no  healthy  person  shall  sleep  in  the 
same  bed  with  a  consumptive ;  nor,  if 
avoidable,  in  the  same  room,  unless  am- 
ple ventilation  is  maintained. — H.] 

Occupation. — Plithisis  is  unusually  com- 
mon among  tlie  worliers  in  certain  trades, 
more  especially  stonemasons,  grinders  and 
polishers  of  steel,  dressers  of  llax  and  fea- 
tliers,  cotton  carders,  china  scourers  and 
potters,  tailors,  sempstresses,  straw-plait- 
ers,  lace-makers,  silk-workers,  and  iron 
and  coal  miners.  On  tlie  other  hand, 
cooks,  butchers,  tanners,  tallow-chandlers, 
and  soap-boilers,  enjoy  to  a  great  degree 
an  immunity  from  the  disease.  In  the 
first  class  of  cases  the  inhalation  of  foreign 
particles  into  the  lungs  excites  local  irri- 
tation, which  proves  injurious  to  tlie  res- 
piration, and  deteriorates  tlie  constitu- 
tion ;  or  the  result  is  occasioned  by  the 
combined  operations  of  sedentary  eniploj^- 
ments,  impure  atmosphere,  exliaustive 
work,  and  bad  food.  In  the  second  class 
of  cases  there  are  good  wages,  and,  as  a 
concomitant,  good  food,  while  a  constant 
contact  with  oil  is  supposed  to  offer  an 
additional  explanation  of  the  fact. 

Humidity  has  been  supposed  to  exercise 
a  considerable  influence  in  the  production 
of  Phthisis.  Magendie  thought  he  had 
produced  tubercle  in  rabbits  by  confining 
them  in  damp  cellars.  Baudelocque  points 
to  numerous  localities,  such  as  morasses, 
houses  surrounded  by  ditches,  and  so  on, 
where  the  disease  is  rife.  It  is  also  com- 
mon in  Holland,  and  other  countries  lia- 
ble to  damp  fogs  and  an  atmosphere  satu- 
rated with  moisture.  Plithisis  has  been 
shown  to  prevail  in  the  damp  soils  of  the 
United  States  by  the  careful  investiga- 
tions of  Dr.  Bowditch,  of  Boston,  U.  S., 
and  of  England  by  those  of  Dr.  Buchanan. ' 
On  the  other  hand,  in  elevated  dry  re- 
gions it  is  said  to  be  comparatively  rare. 
In  the  Seventh  Annual  Report  of  tlie  Beg- 
istrar-General  for  Scotland,  it  is  pointed 

•  Tenth  Report  of  the  Medical  Officer  of  the 
Privy  Council,  1868. 


out  tliat  for  e\'ery  100,000  inhabitants 
there  died  annually  from  consumption  206 
persons  in  Leith,  21IS  in  Edinburgh,  310 
in  Perth,  332  in  Aljcrdeen,  340  in  Dun- 
dee, 383  in  Paisley,  31)9  iu  Glasgow,  and 
400  in  Greenock.  In  these  towns,  tliere- 
fore,  the  death-rate  is  diminished  in  pro- 
portion to  tlie  dryuess  of  the  site. 

Bitt.  —  Oi  all  the  causes  producing 
Phtliisis  and  tubercular  diseases  gener- 
ally, a  low  diet,  or  imperfect  assimilation 
of  food,  is  the  most  obvious  and  unequiv- 
ocal. Among  the  lower  orders  we  observe 
this  to  be  the  case  in  all  large  cities, 
among  the  ill-fed  and  half-starved  poor, 
in  orphan  and  foundling  institutions,  and 
whenever  from  any  cause  the  food  of  the 
people  is  rendered  scarce  or  dear.  In  the 
higher  classes  we  observe  it  following  the 
system  of  nourishing  infants  by  hired 
nurses,  or  bringing  them  up  by  hand,  and 
in  early  childhood  from  a  pampered  in- 
dulgence in  indigestible  or  non-nutritious 
substances.  Not  unfrequently  it  results 
from  allowing  weak  children  to  reject  the 
fatty  constituents  of  food.  Most  of  the 
other  causes  to  which  we  have  referred 
will  be  found  on  examination  to  have  in- 
fluenced the  economy,  by  diminishing  ap- 
petite, and  impeding  digestion  and  assimi- 
lation of  food. 

Other  dismsefi. — It  has  frequently  been 
observed  that  Phthisis  follows  attacks  of 
previous  diseases,  which  by  either  affect- 
ing the  lungs,  or  strongly  depressing  the 
system,  and  not  unfrequently  by  both, 
appear  to  have  caused  the  disease.  Thus 
it  has  followed  pneumonia,  bronchitis, 
measles,  and  hooping-cough  in  persons 
previously  healthy.  "Want  of  appetite 
and  dyspepsia  in  the  young  are  fertile 
sources  of  Phthisis.  Indeed,  all  disorders 
which  permanently  lower  the  strength  in 
the  young,  and  interfere  with  the  nutri- 
tion so  necessary  at  that  period  of  life  for 
developing  the  growth  of  the  body,  may 
be  regarded  as  a  cause  of  tubercle.  The 
weakness  resulting  from  parturition  and 
prolonged  lactation  in  feeble  women  is  a 
striking  example.  For  the  same  reason 
it  occurs  in  some  rheumatic  and  gouty 
persons. 

Predisposition. — Seeing  that  none  of  the 
causes  mentioned  invariably  produce  the 
disease,  and  that  striking  exceptions  may 
be  cited  of  persons  who  exposed  to  one  or 
all  of  them  have  yet  escaped  the  malady, 
the  difficulty  has  been  attempted  to  be  got 
rid  of  by  recourse  to  predisposition.  In 
the  same  manner  that  many  persons  ex- 
posed to  fever  or  smallpox  are  not  affected, 
or  that  certain  plants  only  grow  on  par- 
ticular soils  or  patches  of  ground,  so  it  is 
said  there  must  be  a  something  super- 
added to  other  causes  in  tubercular  cases, 
which  is  called  predisposition.  It  is  un- 
necessary to  enter  upon  the  subtle  argu- 
ment wiiich  has  thus  been   raised,    and 


NATURAL    PROGRESS    OF    PHTHISIS. 


119 


"which  appears  to  us,  in  the  present  state 
of  science,  as  reasonable  as  is  tlic  calcula- 
tion of  chances  concerning  the  probability 
of  escape  to  any  particular  soldier  who 
exposes  himself  to  the  lire  of  an  enemj'. 
In  neither  case  is  it  predisposition  nor 
chance,  but  rather  the  operation  of  fixed 
laws,  which  it  is  not  given  to  us  as  yet  to 
recognize,  or  regarding  which  we  cannot 
so  calculate  as  to  avoid  their  operation. 

It  may  be  observed,  especially  among 
the  lower  classes,  that  vitiated  air,  hu- 
midity, want  of  cleanliness,  bad  diet, 
drunken  habits,  and  a  variety  of  debili- 
tating causes,  all  concur  apparently  to 
produce  the  effects,  so  that  it  becomes 
very  difficult  to  attribute  the  disease  to 
any  one  especially.  In  the  higher  classes 
two  causes  more  especially  are  found,  viz. 
an  hereditary  taint,  and  improper  nutri- 
tion. On  looking  at  the  whole  train  of 
causation,  it  seems  to  me  certain  that 
they  may  all  converge  in  mal-assirailation 
or  deficiency  of  food.  As  far  as  the 
strength  of  the  economy  and  constitution 
of  the  blood  are  concerned,  it  matters 
little  whether  deficient  vitality  be  caused 
by  the  food  being  deficient,  or,  if  abund- 
ant, its  not  being  digested ;  or  again,  if 
digested,  its  being  deteriorated  in  the 
lungs  by  noxious  gases,  by  inoculation  of 
morbid  matters,  or  by  constant  conges- 
tion, the  result  of  tissue  irritation.  As  a 
general  conclusion  we  hold  to  the  belief 
that  the  great  cause  of  tubercle  is  weak- 
ness of  constitution,  or  diminished  vital 
power,  however  produced;  a  theory  which 
has  the  merit  of  teaching  mankind  to 
avoid  all  causes  which  may  exhaust  the 
frame,  and  to  establish  as  remedies  every- 
thing that  can  communicate  to  it  strength 
and  vigor. 

Natueal  Progress  of  Phthisis. — 
The  commencement  of  Phthisis  may  be 
said  to  be  established  as  soon  as  it  is  dis- 
tinctly shown  that  tubercles  exist  in  the 
lung.  This  period,  however,  is  generally 
preceded  by  more  or  less  deterioration  in 
the  general  health,  indications  of  debility, 
and  impoverishment  of  nutrition.  It  is 
true  there  are  many  individuals  in  whom 
the  deteriorating  process  is  so  gradual, 
that  this  change  has  not  been  observed 
either  by  themselves  or  their  friends,  but 
it  is  seldom  that  such  will  escape  the  ob- 
servation of  the  experienced  physician. 
At  otlier  times  the  impaired  health  is 
caused  by  some  exhausting  malady  of  a 
general  character,  or  of  one  especially 
affecting  the  chest.  It  sometimes  happens 
that  the  first  obvious  departure  from  health 
is  a  hemorrhage  coming  from  the  lungs. 
It  is  under  these  or  other  exhausting  cir- 
cumstances that  a  matter  is  exuded  in  a 
fluid  state  from  the  capillaries  of  the  lungs, 
which  collects  and  coagulates  in  such  por- 
tions  of  the  pulmonary  texture   as  offer 


least  resistance.  Although  a  small  por- 
tion m.ay  insinuate  itself  betwoeu  the  ele- 
mentary textures  <A'  the  organ,  it  will 
principally  pass  into  the  air-vessels,  so  as 
to  obstruct  the  entrance  of  air.  A  miliary 
tubercle  may  in  this  way  block  up  from 
three  to  twenty  of  these  air-vesicles.  Tlie 
amount  of  isolated  tubercles  so  formed  in 
the  lung,  their  aggregation  and  union  to- 
gether giving  to  the  morbid  product  the 
appearance  of  infiltration,  somewhat  im- 
pedes respiration  and  the  functions  of  the 
pulmonary  organs,  according  to  the  extent 
of  the  morbid  product.  Their  presence, 
also,  by  irritating  the  puhuonary  nerves, 
gives  rise  to  the  frequent  dry  cough  so 
common  in  the  early  stage  of  the  disease. 
The  tubercular  matter  having  coagulated, 
constitutes  a  foreign  solid  body,  which 
can  only  be  removed  by  being  again  broken 
down  and  so  rendered  capable  of  being 
either  absorbed  or  excreted.  Thus  the 
miliary  or  infiltrated  forms,  whether  gray 
or  yellow,  after  a  time  soften — a  process 
which  may  commence  at  any  part  of  the 
mass,  and  gradually  affect  the  whole. 
This  softening  is  a  disintegration  or  slow 
death  of  the  tubercular  exudation,  con- 
stituting true  ulcei'ation,  which  is  more  or 
less  extensive,  according  to  the  amount  of 
the  morbid  deposit.  When  recent,  the 
pulmonary  tissue  in  the  immediate  neigh- 
borhood is  more  or  less  congested,  but 
when  chronic  it  is  thickened  and  indu- 
rated, often  forming  a  capsule,  which  sur- 
rounds the  hardened  tubercle,  or  a  mem- 
brane lining  an  excavation.  The  other 
neighboring  tissues  are  also  necessarily 
involved.  The  pleuree  are  thickened,  the 
bronchi  sometimes  loaded  with  tubercle, 
at  others  obliterated  by  pressure,  the 
bloodvessels  are  congested,  ruptured,  and 
ultimately  impervious,  and  the  nerves 
compressed  and  irritated.  As  the  ulcera- 
tive process  extends,  the  elementary  struc- 
tures of  the  lung  are  more  and  more  de- 
stroyed, the  excavations  become  larger, 
more  numerous,  and  unite  with  each 
other,  until  at  length  the  pulmonary  or- 
gans can  no  longer  perform  their  func- 
tions. In  most  cases,  however,  before 
this  is  arrived  at,  tubercle  appears  in 
other  parts  of  the  body,  producing  com- 
plications, under  the  united  effects  of 
which  the  strength  is  exhausted. 

It  is  only  in  rapid  or  acute  cases  of 
Phthisis  that  the  ulcerative  tendency  of 
the  tubercular  exudations  pursues  an  uni- 
formly destructive  progress.  In  chronic 
cases 'this  is  frequently  checked,  and  for  a 
time  slumbers,  the  symptoms  improving 
and  the  patient  exhibiting  temporary 
signs  of  recovery.  These  arrestments  of 
th%  disease  may  "be  of  greater  or  less  dura- 
tion ;  and  there  can  be  no  doubt  that 
they  are  permanent  in  a  far  greater  num- 
ber of  persons  than  is  generally  supposed. 
Indeed,  while  the  more  extended  cultiva' 
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tion  of  morbid  anatomy  in  recent  times 
has  demonstrated  tlie  frequency  of  creta- 
ceous and  calcareous  concretions  at  tlic 
apices  of  tlie  luugs,  as  Avell  as  of  pulmon- 
ary cicatrices,  physical  diagnosis  and 
more  careful  obserxation  have  shown  in 
the  living,  that  corresponding  with  the 
disappearance  of  symptoms  and  physical 
signs  the  liealth  has  improved,  and  ulti- 
mately Ijccu  permanently  restored.  We 
are  satisfied  that  there  is  no  period  in  the 
history  of  the  disease  in  which  permanent 
arrestment  may  not  take  place,  although, 
of  course,  it  is  far  more  eounnon  when  it 
is  limited  in  extent,  and  confined  to  one 
lung.  The  focts  we  have  seen  and  re- 
corded on  this  subject,  however,  show' 
that  individuals  with  extensive  cavities 
and  disease  on  both  sides  may,  under 
favorable  circumstances  and  with  appro- 
priate management,  ultimately  recover. 

Theoky  of  the  Production  of 
Phthisis. — It  is  not  our  intention  to  en- 
ter into  an  account,  descriptive  and  crit- 
ical, of  the  numerous  views  which  have 
been  held  in  past  times  as  to  the  essential 
nature  of  Phthisis.  It  will  be  sufficient 
to  speak  of  the  two  theories  which  are 
now  being  discussed,  and  of  the  reasons 
which  induce  us  to  adopt  the  one  and  to 
reject  the  other.  The  first  theory  sup- 
poses an  altered  condition  of  blood,  origi- 
nating in  a  perversion  of  nutrition.  This 
perversion,  as  we  have  seen,  has  been 
considered  Ijy  some  to  be  owing  to  vitiat- 
ed air,  by  others  to  imperfect  assimilation 
of  food,  and  by  others  to  an  hereditary 
taint.  It  has  also  been  shown  experi- 
mentallv,  that  it  may  be  caused  in  the 
lower  animals  by  inoculation  of  various 
morbid  matters.  All  these,  and  indeed 
other  causes,  may  originate  or  co-operate 
in  diminishing  the  vital  power  of  the  in- 
dividual, and  directly  or  indirectly  pro- 
duce weakness,  feeble  digestion,  and  an 
impoverished  blood.  It  is  when  in  this 
condition  that  any  accidental  irritation  of 
the  lungs,  often  inappreciable  and  unde- 
tectable, causes  a  limited  congestion  here 
and  there  in  the  pulmonary  organs,  which 
terminates  in  more  or  less  exudation  of 
the  liquor  sanguinis.  This  exudation 
coagulating  causes  the  miliary  and  infil- 
trated forms  of  tubercle  previously  de- 
scribed, which  partaking  of  the  dimin- 
ished vital  power  of  the  organism,  instead 
of  being  transformed  into  the  pus  charac- 
teristic of  a  similar  exudation  in  a  healthy 
person,  produces  the  small,  irregular,  and 
imperfect  bodies  called  tubercle  corpus- 
cles. Instead  of  cells,  which  are  rapidly 
produced,  broken  down,  and  absorbed  as 
in  pneumonia,  we  have  numerous  mole- 
cules  and    bodies   resembling   ill-formed 


'  See  my  work  on  Pulmonary  Consumption, 
Cases  1,  2,  21,  22,  &c. 


nuclei.  In  short,  we  have  a  chronic  exu- 
dation, in  which  the  vitahtyis  so  lowered 
that  it  tends  to  disintegration  and  to  pro- 
duce the  lowest  kind  fif  organic  forms,— 
i.  c,  molecules,  granules,  and  nuclei. 

The  second  theory  is  one  which,  instead 
of  ascribing  tubercle  to  an  exudation  from 
the  blood,  of  low  vital  power,  regards  it 
as  the  result  of  increast  tl  cell  development 
and  multiplication  of  the  included  nuclei. 
According  to  this  view  tubercular  matter 
is  a  nc-w  gro^vth,  which  when  we  consider 
that  it  sometimes  reaches  the  size  of  an 
apple,  as  in  the  brain,  would  demand  for 
its  production  increased  rather  than  di- 
minished nutrition.  Is'otwithstanding  the 
desire  of  those  who  support  an  exclusive 
cell  thecjry  to  trace  tubercle  as  well  as 
every  moiiiid  product  to  some  cell  trans- 
formation, the  most  careful  and  repeated 
investigations  of  histologists  have  failed 
to  do  so.  According  to  Virchow,  how- 
ever, upon  isolating  the  constituents  of  a 
tubercular  mass  "either  very  small  cells 
provided  with  one  nucleus  are  obtained, 
and  these  are  often  so  small  that  the 
membrane  closely  invests  the  nucleus,  or 
larger  cells  with  a  manifold  division  of 
the  nuclei,  so  that  from  twelve  to  twenty- 
four  or  thirty  arc  contained  in  one  cell ; 
in  which  case,  however,  the  nuclei  are 
always  small  and  have  a  homogeneous  and 
somewhat  shining  appearance.'"  This 
description  of  small  nuclei  in  the  interior 
of  cells,  and  the  appearances  figured  as 
constituting  the  structure  of  tubercle, 
have,  so  far  as  we  are  aware,  never  been 
confirmed  hj  any  experienced  histologist. 
Tubercle  is  so  common  a  morbid  product 
that  if  such  indeed  were  its  constitution, 
it  ought  to  be  seen  at  once  ;  but  our  most 
anxious  and  repeated  efforts  have  failed 
to  discover  it,  nor  does  there  exist  a  sin- 
gle preparation  anywhere  capable  of 
demonstrating  it.  _  Cells  containing  many 
nuclei  are  very  rare,  associated  with 
tubercle,  and  when  they  do  occur  are 
evidently  dependent  on  the  occasional 
irritation  of  texture  which  is  produced 
around  the  morbid  products — they  are  a 
result  and  not  a  cause.  As  a  matter  of 
fact,  therefore,  not  to  speak  of  the  theo- 
retical improbabihty  of  a  disease  originat- 
ing in  weakness  commencing  with  in- 
creased power  of  vital  development  in  the 
pre-existing  tissues  of  the  organism,  this 
theory  must  be  rejected. 

In  support  of  this  last  theory  it  is  fur- 
ther maintained  by  Virchow  and  his  fol- 
lowers, that  the  term  tubercle  should  be 
limited  to  the  minute,  indurated  granula- 
tions which,  as  Lebert  originally  pointed 
out,  are  the  result  of  increased  nuclear 
growth  in  the  fibrous  tissues — what  he 
denominated  fibro  -  plastic  corpuscles. 
The  larger  so-called   tubercular   inflltra- 


'  Virchow,  by  Chance,  p.  476,  and  fig.  140. 
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tions  of  morbid  anatomists  and  practical 
physicians  tliey  regard  as  elironic  or,  as 
tlicy  call  them,  cheesy  exudations.  Dr. 
Burdon  Sanderson  proposes  that  tubercle 
should  be  called  an  "adenoid  growth,'" 
and  it  may  be  granted  that  a  mass  of 
molecules  and  tulicrcle  corpuscles,  such 
as  we  have  described,  in  a  tibrous  tissue, 
may  present  a  vague  resemblance  to  one 
of  Peyer's  glands.  But  a  slight  considera- 
tion must  show  that  these  distinctions  are 
more  verbal  than  real.  It  is  not  the  oc- 
casional, scattered,  and  rare  indurated 
granulation  with  which  we  are  so  much 
concerned  as  the  extensive,  elironic  mor- 
bid deposit.  Transferring  or  limiting  the 
term  tubercle  to  the  accidental  granule, 
and  calling  the  general  and  essential  mor- 
bid product  chronic  inflammation,  or  ade- 
noid growth,  constitutes  no  real  advance 
in  patholog3'.  Wliat  wo  have  from  the 
first  maintained  is  that  we  have  to  do 
with  a  tubercular  exudation,  which  differs 
from  an  inflammatory  and  cancerous  exu- 
dation in  its  low  vital  energy  and  dimin- 
ished power  of  transforuiation  into  coll 
forms  ;  and  that  this  is  the  essential  ele- 
ment of  Phthisis  Pulmonalis.  Two  re- 
cent French  admirers  of  Virchow's  doc- 
trines have  proposed  to  separate  ordinary 
Plithisis  from  granular  tubercle  of  the 
lungs,  under  the  name  of  Tubercular 
Pneumonia,^  and  Niemeyer  suggests  for 
the  term  Phthisis,  Chronic  Pneumonia.'' 
These  propositions,  while  they  indicate 
an  essential  agreement  with  the  doctrines 
contended  for  in  this  article,  offer  no  real 
advantage.  It  is  not  the  name  we  attach 
to  a  morbid  state,  but  a  clear  comprehen- 
sion of  the  morbid  state  itself,  which  is  of 
real  importance.  It  is  now  many  years 
ago  that  we  pointed  out  the  existence  of 
a  true  vesicular  pneumonia,  which  to  the 
naked  eye  resembled  scattered  grains  of 
yellow  tubercle,  but  which  under  the 
microscope  was  composed  of  desquamated 
epithelial  scales  and  pus-cells,  mingled 
with  fine  molecular  matter.''  That  a 
pneumonia  may  be  vesicular,  lobular,  or 
lobar,  is  now  agreed  upon  by  every  path- 
ologist, and  the  same  forms  dependent  on 
the  extent  and  seat  of  the  exudation  may 
be  observed  in  tubercular  deposits. 

Satisfied  then  that  tubercle  is  essentially 
a  coagulated  exudation,  we  have  next  to 
ask,  why  such  exudation  is  not  rapidly 
transformed  into  pus-cells,  as  occurs  in  an 
acute  pneumonia  ?  The  reply  is,  in  con- 
sequence  of  the    deficient    strength   and 

'  See  Edinburpjli  Medical  Journal,  Novem- 
ber, 1869,  p.  380;  and  Eleventli  Report  of 
the  Medical  Officer  of  the  Privy  Council,  plate 
5,  flg.  3. 

'  Herard  et  Cornll  sur  la  Phthisie,  1867. 

'  On  Pulmonary  Consumption  ;  Sydenham 
Society's  Translation. 

*  clinical  Lectures,  5th  edit.  p.  689. 


want  of  vital  formative  power  in  the  or- 
ganism. If  it  be  further  asked,  on  what 
that  deficient  energy,  in  its  turn,  is  de- 
pendent ?  the  answer  is,  that  in  conse- 
quence of  impeded  nutrition,  or  otlier 
causes,  the  blood  is  rendered  so  abnormal, 
that  its  fluid  constituents  when  exuded 
are  incapable  of  supporting  cell  forma- 
tion. But  it  must  not  be  forgotten  that 
as  the  blood  is  continually  undergoing 
changes,  now  receiving  and  then  giving 
off  new  matters,  it  never  remains  the 
same  for  many  hours  together.  An  exu- 
dation at  one  period  may  abound  in  ele- 
ments which  do  not  exist  in  it  at  another. 
Hence  why  we  find  all  kinds  of  interme- 
diate formations  in  the  textures  in  tuber- 
cular cases,  and  ^yhy  the  exuded  matters 
associated  with  the  lowest  form  of  morbid 
formation  may  be  occasionally  mingled 
with  the  higlier.  A  cancerous  growth, 
however,  is  very  rarely  met  with  in  con- 
junction with  tubercle. 

When  wc  next  come  to  inquire  what  is 
the  nature  and  essential  cause  of  that 
altered  nutrition  which  so  modifies  the 
blood,  that  when  its  fluid  portion  is  ex- 
uded it  should  constitute  tubercle,  we 
must  inquire  in  what  manner  the  diges- 
tive processes  are  primarily  impaired. 
And  here  we  must  remember  that  all  food 
essentially  consists  of  albuminous,  fatty, 
and  mineral  constituents,  which  are  re- 
duced in  the  alimentary  canal  to  a  fluid 
condition  by  the  mechanical  triturating 
action  of  the  teeth,  jaws,  and  stomach, 
as  "\^'ell  as  by  the  chemical  solvent  action 
of  alkaline  and  acid  juices.  An  observa- 
tion of  the  peculiar  dyspepsia  which  so 
frequently  accompanies  tubercular  disease 
will  satisfy  the  observer  that  it  depends 
upon  excess  of  acidity  in  the  alimentary 
canal,  which  favors  the  solution  of  the 
albuminous  and  mineral  matters,  but  is 
opposed  to  the  enmlsionizing  of  fat.  It 
has  consequently  been  attributed  by  Dr. 
Dobell  to  diminished  secretion  from  the 
pancreas.  In  youth  the  indisposition  to 
eat  fatty  substances  is  well  marked,  and 
among  the  ill-fed  poor  it  is  fat  wliich  is 
the  most  costly  ingredient  of  food.'  In 
either  case  it  "is  the  non-assimilation  of 
the  fatty  elements  of  food  and  their  di- 
minution in  the  blood,  while  the  albu- 
minous elements  are  comparatively  in 
excess,  that  gradually  interferes  with  nu- 
trition ;  the  molecular  basis  of  the  chyle 
is  impoverished,  the  elementary  molecules 
so  necessary  for  the  formation  of  healthy 
blood  corpuscles  are  diminished,  the  liquor 
sanguinis  consequently  is  poor  in  fat  and 
rich  in  albumen,  the  entire  growth  of  the 
constitution,  as  a  result,  is  affected,  and 
its  powers  rendered  weak  ;  lastly,  when 
exudations  do  occur,  more  especially  in 
the  lung,  they  are  of  an  albuminous  char- 

>  See  Report  by  Dr.  Edward  Smith. 
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acter,  exhibit  sliglit  power  of  transforma- 
tiou  into  cells,  and  only  produce  that  slow 
abortive  nuclear  material  which  is  called 
tubercle.  Such  is  the  theory  of  Phthisis 
we  consider  most  consistent  with  all  the 
recognized  facts  connected  with  the  origin 
and  progress  of  the  disease,  the  correct- 
ness of  which  is  still  further  supported  by 
what  is  now  Ivnown,  1st,  of  the  chemical 
constitution  of  the  food,  and  the  trans- 
formations it  undergoes  in  the  body ;  2dly, 
of  the  relations  which  exist  between  di- 
gestion and  the  working  powers  of  the 
individual ;  and  3dly,  as  we  shall  subse- 
quently see,  by  what  experience  has  taught 
us  of  its  successful  treatment. 


II.  Symptoms  of  Phthisis. 

From  what  has  been  previously  said 
under  the  head  of  Morbid  Anatomy  of 
Phthisis  it  must  be  apparent  that  the 
symptoms  T\hich  it  presents  will  not  only 
have  reference  to  alterations  in  the  func- 
tions of  the  lungs,  but  to  those  which  may 
arise  froni  disease  in  other  organs.  We 
must  further  consider  that  its  onset  may 
be  insidious  and  scarcely  perceptible,  or 
on  tlie  other  hand  startling  from  its  vio- 
lence or  acute  character  ;  that  its  progress 
may  be  rapid,  slow,  or  irregular,  and  its 
termination  ushered  in  by  various  phe- 
nomena not  unfrequently  of  a  very  com- 
plex character.  Notwithstanding,  to  the 
pathologist  who  has  carefully  studied  the 
morbid  anatomy,  natural  progress,  and 
theory  of  the  disease,  tlie  symptoms  and 
physical  signs  of  Phthisis  ^^■ill  enable  him 
to  determine  the  morbid  condition  pres- 
ent in  the  great  majority  of  cases  with 
an  exactitude  and  certainty  of  which  the 
modern  cultivators  of  medicine  may  well 
be  proud. 

Premomtory  Symptoms.  —  Before  any 
one  can  positively  state  that  tubercle  ex- 
ists in  the  lung,  there  generally  occur 
symptoms  indicative  of  diminished  gen- 
eral health,  and  of  deteriorated  constitu- 
tional vigor.  In  many  cases  it  is  observ- 
able in  young  persons  that  they  are  not 
good  eaters,  dislike  fatty  substances,  are 
capricious  with  regard  to  food,  become 
thin,  pale,  weak,  and  liable  to  dyspepsia, 
complain  of  indigestion  and  irregularity 
of  the  alvine  discharges,  and  to  the  ob- 
servant eye  are  at  once  recognized  as 
individuals  ill  nourished  and  liable  to 
tubercular  disease.  This  condition,  how- 
ever, is  often  not  noticed  by  the  parents 
or  friends,  who  regard  it  as  only  natural 
to  youth,  or  to  the  circumstance  that 
they  eat  so  little.  On  other  occasions  it 
creates  apprehension  and  alarm,  the 
physician  is  consulted,  who,  however,  can 
detect  no  pulmonary  disease  or  pulmo- 
nary symptom  of  any  kind.  If,  in  addi- 
tion to  the  above  phenomena,  the  indi- 


vidual complains  of  chills,  cold  feet, 
occasional  perspiration,  quick  pulse,  ren- 
dered more  frequent  at  ni-lit,  the  general 
condition  is  one  highly  favorable  to  the 
occurrence  of  Phthisis. 

In  adult  persons  the  premonitory  symp- 
toms are  most  commonly  lassitude,  inca- 
pacity for  following  the  usual  employment, 
diminution  of  appetite,  with  or  without 
indigestion,  and  a  sensible  fahing  off  in 
flesh.  Various  diseases  may  manifest 
themselves,  such  as  gouty  or  rheumatic 
attacks,  influenza,  bronchitis,  fever,  dys- 
entery, and  others,  i\  hich  leave  the  indi- 
vidual in  a  debihtatcd  state.  There  may 
now  come  on  considerable  haemoptysis, 
although  an  examination  of  the  lungs 
reveals  no  sign  of  tubercle  ;  or  an  attack  of 
pneumonia  may  appear,  "^A'hich  if  treated 
by  lowering  remedies  may  usher  in  the 
disease.  Occasionally  the  skin  of  the 
face  becomes  gra}',  and  a  haggard  and 
worn  expression  is  communicated  to  the 
countenance.  Pregnancy  and  lactation 
in  weak  females  frequently  introduce 
Phthisis,  as,  indeed,  may  everything  that 
calls  too  strongly  for  exertion  of  the  vital 
powers  in  weak  and  predisposed  persons, 
or  that  causes  vitiation  of  the  blood.  It 
is  in  this  respect  that  the  recent  experi- 
ments of  Clark,  Pox,  and  Sanderson, 
previously  referred  to,  indicate  how 
Phthisis  may  follow  suppuration  or  irri- 
tating diseases  of  texture,  and  how  if  oc- 
casioned in  one  organ  it  may  spread  to 
others. 

It  is  when  the  constitution  is  thus  en- 
feebled that  Phthisis  appears  in  its  acute 
or  chronic  forms. 

Acute  Phthisis.- — This  form  of  the  dis- 
ease, commonly  called  "galloping  con- 
sumption," is  generally  distinguished  not 
only  by  its  rapid  progress,  but  by  the 
febrile  symptoms  which  accompany  it. 
There  are  frequent  chills,  followed  by 
great  heat  and  sweating,  red  tongue, 
nausea,  loathing  of  food,"vomiting,  and 
diarrhoea.  There  is  a  rapid  pulse,  at  first 
of  good  strength,  but  soon  becoming 
feeble,  dyspncea  on  slight  exertion,  cough, 
profuse  expectoration,  sometimes  tinged 
with  rusty-colored  blood.  Occasionally 
the  expectoration  is  trifling.  There  is 
great  exhaustion,  rapid  emaciation,  rest- 
lessness, and,  before  death,  wandering  of 
the  mind  and  delirium.  On  percussion 
one  or  both  lungs  exhibit  unusual  dul- 
ncss,  which  rapidly  extends  and  becomes 
more  intensified.  It  is  sometimes  most 
marked  at  the  base.  On  auscultation 
there  are  at  first  dry,  bronchial  sounds, 
and  prolonged  expiration,  which  soon 
pass  into  moist  rattles,  loudest  with  in- 
spiration. The  crepitations  are  now 
transformed  into  mucous  rales  more  or 
less  coarse,  frequently  accompanied  with 
dry,  bronchial  murmurs  and  pleuritic 
frictions.     The  extent  of  these  sio-ns  in- 
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dicates  the  area  of  lung-tissue  involved, 
wliile  the  amount  of  increased  vocal  reso- 
nance points  out  the  density  of  tubercular 
and  pneumonic  exudation  infiltrating  the 
lungs,  or  the  anfractuous  softening  and 
excavations  produced. 

These  acute  symptoms  occur  occasion- 
ally in  most  cases  of  Phtliisis,  and  indi- 
cate tlie  period  when  exudation  is  heing 
rapidly  deposited  in  the  lungs,  or  on  the 
pleurse.  In  many  cases  they  constitute 
attacks  supposed  to  he  the  result  of  hav- 
ing "caught  cold."  Then  they  decline, 
and  are  absent  for  varying  periods.  The 
greater  the  number  of  these  attacks,  the 
more  rapid  is  the  progress  of  the  disease  ; 
and  when  they  are  continuous,  it  pro- 
duces that  form  of  it  denominated  acute 
Phthisis.  Such  cases  may  prove  fatal  in 
a  period  varying  from  two  or  three  weeks 
to  a  few  months. 

Chronic  Phthisis. — In  the  vast  majority 
of  cases  the  progress  of  Phthisis  is  slow, 
often  coming  on  imperceptibly,  and  too 
frequently  exciting  little  attention  until 
it  is  far  advanced.  I  have  known  the  only 
daugliter  even  of  a  medical  man  slowly 
pass  through  all  the  stages  of  the  disease, 
the  cough  and  expectoration  failing  to 
attract  special  notice  in  the  family  until 
three  weeks  before  death,  when  on  ex- 
amination by  a  physician  large  cavities 
were  detected.  At  other  times  it  is 
ushered  in  by  well-marked  disease,  such 
as  pneumonia  or  bronchitis,  and  in  some 
instances  the  first  symptom  observed  is 
hemorrhage.  These  different  modes  of 
onset  in  the  disease  we  regard  as  suffi- 
ciently important  to  merit  a  separate 
description. 

Oradually-developed  Phthisis. — The  first 
symptom  which  appears  is  cough ;  at 
first,  however,  so  slight  as  scarcely  to 
attract  attention,  and  attributed  to  tran- 
sient exposure  to  cold,  or  tickling  in  tlie 
throat.  It  may  be  observed,  however,  to 
be  persistent,  and  of  a  dr}-,  hacking 
character.  Sometimes  the  cough  is  ac- 
companied with  pains  in  the  shoulders, 
tightness  in  the  chest,  slight  dyspnoea  on 
exertion,  together  with  all  the  other 
symptoms  described  as  premonitory.  On 
percussing  the  chest  no  dulncss  can  be 
detected  at  this  early  period  ;  but  on 
auscultation  there  may  frequently  be 
detected  feeble  respiration  under  one 
clavicle,  and,  during  forced  inspiration, 
harshness  of  the  breath  murmur,  with 
prolongation  of  the  expiration.  After  a 
variable  time  expectoration  follows  the 
cough  ;  at  first  consisting  of  transparent, 
frothy  mucus  in  small  quantity,  but  soon 
becoming  opaque  and  purulent,  and  often 
streaked  with  a  little  blood.  The  cough 
and  expectoration  now  become  gradually 
increased,  and  all  the  other  symptoms 
which  have  preceded  or  accompanied 
them  are  intensified  ;  the  failing  appetite 


is  more  marked,  the  quickened  pulse  and 
i'everish  excitement  more  evident,  and 
the  general  weakness,  falling  oU'  in  ilesh, 
pallor,  and  languor  make  progress.  A 
period,  sooner  or  later,  arrives  when  on 
careful  percussion  a  sensible  dulnuss  may 
be  detected  under  one  clavicle.  On  aus- 
cultation over  this  duhiess,  eitiier  there  is 
increased  harshness  of  tlie  breath-sound 
on  taking  a  deep  inspiration  wit>i  pro- 
longed expiration,  or  a  sUght  crepitation 
may  be  discovered  during  some  parts  of 
the  inspiratory  act.  Increased  vocal 
resonance,  also,  is  present  over  the  dull 
portion  of  lung.  The  various  symptoms 
and  signs  enumerated  characterize  what 
many  authors  regard  as  the  first  stage  of 
the  disease. 

The  physical  signs  now  assume  marked 
importance  in  the  history  of  the  case,  in- 
dicating, in  the  majority  of  instances,  with 
great  exactitude,  the  extent  of  the  tuber- 
cular deposit,  and  the  changes  which  it 
undergoes.  The  area  over  which  dulness 
can  be  detected  by  percussion  gradually 
extends  from  the  apex  downwards,  until 
it  occupies  one-third,  one-half,  or  even  a 
greater  portion  of  the  lung.  Dulness  may 
appear  at  the  summit  of  the  other  lung, 
and  all  the  signs  ol^served  on  the  one  side 
may  follow  on  the  opposite  one.  The 
crepitation  on  inspiration  also  extends, 
and,  at  first  very  fine,  gradually  becomes 
larger  and  coarser,  until  a  loud,  mucous 
rattle  is  established.  The  vocal  reso- 
nance, which  at  first  is  only  slightly  in- 
creased, becomes  louder  and  louder,  until 
at  length  decided  brimchophony  is  pro- 
duced. During  the  occurrence  of  these 
changes  in  the  physical  signs,  the  cough 
becomes  more  frequent  and  prolonged, 
especially  early  in  the  morning,  the  ex- 
pectoration is  more  abundant,  and  at 
length  consists  of  dense,  purulent  masses, 
some  of  which  sink  in  water.  These  also 
may,  from  time  to  time,  be  streaked  with 
blood,  or  even  slight  hemorrhage  from  the 
lungs  may  occur.  There  is  now  generally 
visible  emaciation  of  the  body,  consider- 
able debility,  indisposition  to  take  exer- 
cise, dyspnoea  on  exertion,  and  especially 
on  going  up  an  ascent.  The  tongue  is 
red,  often  glazed,  and  occasionally  anse- 
mic.  There  is  anorexia  and  nausea,  or 
the  appetite  is  much  diminished,  and  very 
capricious.  The  night  sweats  are  often 
distressing  ;  there  is  thirst,  quick  pulse, 
and  not  unfrequently  marked  fever  at 
night.  Sometimes  diarrhoea  may  super- 
vene, which  invariably  accelerates  the 
progress  of  the  disease.  At  others  there 
may  be  various  complications,  such  as  at- 
tacks of  laryngitis,  pharyngitis,  bronchitis, 
pleuritis,  pneumonia,  all  of  which  produce 
increased  weakness,  and  aggravate  the 
suflerings  of  the  patient.  These  occur- 
rences characterize  what  have  been  termed 
the  second  stage  of  the  disease. 
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The  further  progress  of  Phthisis  is  now 
characterized  by  tlie  fonuatiou  uf  excava- 
tions in  tlie  lungs,  wliicli  are  distinguished 
by  loud,  moist  rattles,  passing  into  gur- 
gling or  splashing  sounds,  if  the  cavities 
be  large  and  contain  fluid,  or  by  loud, 
bronchial  blowing,  and  rarely  amphoric 
breathing,  if  they  be  dry.  Percussion 
with  the  mouth  open  sometimes  elicits  a 
clear  tone  over  such  cavities  ;  at  others  a 
peculiar  chinking  or  cracked-pot  sound. 
On  speaking  there  is  a  shrill  vocal  reso- 
nance, called  imperfect  pectoriloquy;  and 
occasionally  the  words  uttered  seem  to 
come  out  of  the  chest,  and  strongly  strike 
the  ear  through  the  stethoscope,  a  sign 
termed  perfect  pei'toriloquy.  Together 
with  the  signs  of  a  dried  cavity  are  fre- 
quently coarse  creaking  sounds,  indicating 
the  existence  of  chronic  adhesions.  At 
tlie  same  time  duluess,  and  the  other 
signs  audible  in  the  second  stage  of  the 
disease,  are  more  or  less  extended  over 
one  or  both  lungs.  The  cough  is  now 
very  harassing  and  prolonged,  and  often 
so  violent  as  to  occasion  vomiting,  and  it 
disturbs  sleep  at  night.  There  is  more  or 
less  dj'spnffia,  and  occasionally,  if  the  lung 
be  extensively  diseased,  orthopntea.  The 
expectoration  is  greatly  increased,  con- 
sisting of  nummular  masses  of  dense,  pur- 
ulent matter,  often  containing  portions  of 
infiltrated  lung,  wliicli  rapidly  sink  in 
water.  Sometimes  it  is  greenish,  ichor- 
ous, and  of  ofl'eusive  odor.  In  very 
chronic  cases,  on  the  other  hand,  with 
dry  cavities,  the  expectoration  is  trifling, 
and  brought  up  with  considerable  diffi- 
culty. Ilsenioptj'sis  is  now  a  more  com- 
mon sj-mptom,  and  may  vary  in  amount 
from  a  few  teaspoonfuls  to  twenty  ounces, 
or  even  more.  Such  attacks  invariably 
cause  great  alarm,  and  produce  exhaus- 
tion in  proportion  to  the  amount  of  blood 
lost.  Tlie  patient  frequently  complains 
of  pain  in  the  thorax,  which  in  very 
chronic  cases  is  often  severe,  ushering  in, 
more  or  less,  flattening  of  the  chest,  that 
may  now  occur  to  a  greater  or  less  extent. 
As  the  disease  extends,  and  the  cavities 
enlarge,  the  strength'  of  the  patient  de- 
clines, the  appetite  is  lost,  and  it  becomes 
difficult  to  eat  anything.  Hectic  fever 
appears,  there  is  a  pink  blusli  on  the 
cheeks,  rapid  pulse,  occasional  rigors, 
profuse  sweating  at  night,  and  extreme 
emaciation.  Sometimes  the  vital  powers 
slowly  decline,  and  at  length  become  ex- 
tinct ;  at  others,  a  colliquative  diarrhoea 
appears,  which  more  rapidly  closes  the 
scene.  These  symptoms  constitute  the 
third  and  last  stage  of  the  disease. 

In  the  majority  of  chronic  cases  the 
progress  of  the  disease  is  not  uniform,  but 
subject  to  numerous  interruptions,  and 
even  long  pauses  in  which  there  is  decided 
amendment,  with  great  amelioration  and 
even  absence  of  symptoms.    But  the  phys- 


ical si'nis,  though  they  become  modified, 
still  indicate  the  existence  of  organic  le- 
sion. Xot  uufrcquently,  however,  such 
pauses  and  ameliorations  are  continued 
for  a  long  period,  and  in  many  cases  may 

[Fig.  23. 


Diurnal  range  of  the  Temperature  In  Hectic  Pever.— 
(Finlayaon.)] 

usher  in  a  permanent  arrestment  of  the 
disease.  In  such  cases  the  expectoration 
gradually  ceases,  and  the  cough  becomes 
dry.  This,  in  its  turn,  becomes  less  fre- 
quent, and  at  length  disappears.  Auscul- 
tation indicates  that  the  moist  rattles  are 
converted  into  drj'  blowing  or  bronchial 
murmurs.  Coarse  friction  sounds  appear, 
and  indicate  adhesions  and  cicatrizations. 
Dulness  on  percussion  and  increased  vocal 
resonance  remain,  and,  although  seldom 
altogether  got  rid  of,  become  more  and 
more  circumscribed,  leaving  sometimes 
only  a  trace  behind  to  indicate  the  pres- 
ence of  disease.  In  severe  cases  the  sub- 
clavicular regions  of  the  chest  are  retract- 
ed ;  dense  pleuritic  adhesions  are  formed, 
which  circumscribe  the  movements  of  the 
thoracic  walls  ;  but  healthy  respiration  is 
heard  in  such  portions  of  the  lungs  as 
were  unaffected.  Under  such  circum- 
stances, although  full  vigor  of  body  is  not 
restored,  life  is  continued,  and  enjoyed 
for  an  indefinite  period,  and  death  ulti- 
mately caused  by  circumstances  altogether 
independent  of  the  pulmonary  lesion. 

Hemorrhagic  FlUMsif:. — The  peculiarity 
of  this  form  of  Phthisis  is  that  it  com- 
mences with  ha;moptj'sis  more  or  less  vio- 
lent. I  have  now  seen  several  cases  in 
which  individuals  who  imagined  them- 
selves to  be  in  very  good  health,  and  in 
whom,  on  the  most  careful  inquiry,  no- 
thing but  some  slight  dyspepsia  cr  lalliiig 
off"  in  appetite  could  be  discovered,  were 
suddenly  seized  with  hemorrhage  from 
the  lungs.  From  that  moment  their 
general  health  began  to  give  way,  and 
Phthisis  was  developed,  of  which  they 
died.  I  remember  the  case  of  an  exten- 
sive sheep-farmer  in  the   south  of  Scot- 
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land,  who  walking  home  one  afternoon — 
as  he  tliought  in  the  possession  of  perfect 
health — was  seized  in  the  road  with  bleed- 
ing from  the  lungs.  I  saw  him  a  few  days 
afterwards  ;  and  failed  to  detect,  either 
from  his  external  appearance,  general 
symptoms,  or  physical  signs,  the  slightest 
evidence  of  pulmoiaary  disease.  Never- 
theless in  a  few  weeks  he  became  pale  and 
languid,  cough  appeared,  and  on  his  again 
visiting  me  a  peculiar  roughness,  or  what 
some  call  a  dry  crackling,  was  distinctly 
audible  at  the  apax  of  one  lung.  He 
spent  the  following  winter  in  the  south 
of  France  ;  but,  notwithstanding  every 
care  that  could  be  exercised,  he  died  of 
Phthisis  at  the  end  of  three  years. 

So  many  cases  of  this  kind  have  come 
under  my  notice,  that  I  have  no  hesita- 
tion in  regarding  it  as  a  peculiar  form  of 
the  disease,  in  which  tubercle  i ;  deposited 
in  such  a  manner  as  in  the  first  instance 
to  induce  degeneration  and  rupture  of  a 
considorable-sized  vessel  in  the  lung.  The 
loss  of  blood  so  occasioned  from  one  or 
more  attacks  assists  in  developing  the 
disease,  which  subsequently  progresses  in 
the  usual  way.  Occasionally  such  hemor- 
rhages may  occur  several  times  before 
tubercle  deposit  has  spread  so  as  to  be 
recognizable  by  physical  signs.  Kot  long 
ago  I  saw  an  Australian  who  for  upwards 
of  two  years  had  several  such  attacks, 
and  who  only  on  reaching  this  country, 
in  the  month  of  iSToveniber,  when  I  ex- 
amined him,  had  cough  developed,  with 
the  incipient  harshness  of  respiration. 

This  form  is  most  common  in  adults, 
and  is  generall}'  fatal,  although  I  have 
seen  a  few  instances  in  which,  after  a 
time,  it  was  permanently  arrested.  It  is 
allied  to  that  class  of  cases  in  which  at 
any  period  of  the  disease  hemorrhage 
makes  its  appearance,  and  is  recurrent. 

Bronchitic  Phthisis.  —  This  form  of 
Phthisis  is  more  conoimon  in  the  young 
than  in  adults,  and  manifests  itself  in 
bronchitis,  which  attacks  the  apex  of  one 
or  both  lungs.  It  is  a  common  sequence 
of  severe  attacks  of  influenza,  hooping- 
cough,  measles,  or  other  diseases  in  which 
the  bronchi  are  affected,  in  weak  persons. 
They  do  not  readily  throw  off  the  pulmo- 
nary affection,  are  very  liable  to  colds  ; 
dyspnoea  is  readily  excited  by  unusual  ex- 
ertion ;  they  complain  of  a  sense  of  tight- 
ness or  constriction  about  the  chest, 
which,  on  being  examined  physically,  is 
quite  resonant  on  percussion  ;  but  there 
is  harshness  of  the  inspiratory  murmurs 
on  taking  a  forced  breath,  with  prolonga- 
tion of  the  expiration,  without  increase 
of  vocal  resonance.  In  short,  there  is 
slight  bronchitis  at  the  apex,  which,  how- 
ever, is  permanent,  or  if  it  disappear  for 
a  time  shows  a  great  tendency  to  return. 
Occasionally  there  is  ^'heezing,  more  or 
less    sibilation,    and    great    dyspnoea    on 


exertion,  with  cough,  expectoration,  and 
slight  luemoptysis.  For  a  long  time  the 
general  health  exhibits  no  further  evi- 
dence of  disease  ;  but  at  length  frequent 
cough  and  expectoration  appear,  weak- 
ness, failing  appetite,  emaciation,  and  the 
usual  symptoms  of  Phthisis.  In  some 
cases  the  ordinary  physical  signs  are  also 
manifested,  but  in  others  I  have  known 
death  occasioned  without  the  production 
of  dulness  on  percussion,  increased  vocal 
resonance,  or  other  distinct  signs  of  tuber- 
cular consolidation.  In  such  cases,  from 
first  to  last,  bronchitis  appears  to  be  the 
only  lesion  while  the  patient  wastes  away 
and  dies,  although  on  inspection  of  the 
lungs  afterwards  they  will  be  found  to 
contain  more  or  less  tubercle.  In  1845  I 
was  consulted  in  tlie  case  of  a  young  lady 
eleven  j-ears  of  age,  who,  after  a  violent 
and  prolonged  attack  of  hooping-cough, 
complained"  of  dypsnoea  on  exertion,  and 
cough.  There  was  no  dulness  on  percus- 
sion, and  on  auscultation  there  was  harsh- 
ness of  inspiration,  and  slight  prolonga- 
tion of  expiration  at  the  apices  of  both 
lungs,  especially  on  the  right  side.  Under 
this  affection  she  labored  for  eight  years, 
in  all  other  respects  enjoying  tolerable 
health,  when  the  appetite  began  to  fail, 
purulent  expectoration  became  continu- 
ous, and  all  the  symptoms  of  Phthisis 
were  manifest.  She  died  early  in  1855, 
never  having  exhibited  any  of  the  phys- 
ical signs  of  Phthisis,  the  disease  appar- 
ently being  structurally  one  of  bronchitis 
and  emphysema.  On  examination  after 
death,  however,  I  found  circular  patches 
of  miliary  tubercle,  about  three-quarters 
of  an  inch  in  diameter,  irregularly  scat- 
tered through  the  pulmonary  tissue  on 
both  sides,  together  with  emphysema. '  I 
have  since  seen  several  similar  cases,  and 
am  satisfied  that  bronchitis  developed  in 
weak  j'oung  persons,  especially  when  it 
appears  at  the  apex  of  the  lungs,  is  a 
frequent  prelude  and  accompaniment  of 
Phthisis,  communicating  to  it  a  peculiar 
character,  which  has  frequently  led  to 
much  error  in  determining  the  nature  of 
the  disease.  This  form  "of  Phthisis  is 
allied  to  all  those  cases  in  which  bron- 
chitis, in  its  various  phases,  constitutes  a 
leading  feature  of  the  disease. 

Larynqcal  Phthisis.  —  This  distressing 
form  of  'Plithisis  is  from  an  early  period 
accompanied  by  a  tickling  in  the  larynx, 
which  seems  to  be  the  origin  of  the  cough. 
The  voice  becomes  weak  and  hoarse,  and 
not  unfrequently  there  is  more  or  less 
pain  on  deglutition.  On  inspection  of  the 
fauces  and  throat,  follicular  disease  or 
great  dryness  of  the  mucous  membrane 
is  common.  Sometimes  the  laryngeal  dis- 
ease   completely    masks    the    pulmonary 


1  See  the  author  on  Pulmonary  Consump- 
tion, 2d  edit.  Case  xvi.  p.  70. 
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lesion,  causing  a  hoarse  rough  murmur 
on  inspiration,  wliich  renders  the  physical 
signs  at  tlie  apex  of  the  lung  inaudihle, 
so  that  unle>s  marlced  duhiess  is  distin- 
guished by  percussion,  it  may  be  over- 
looked. Ultimately  the  voice  is  lost  from 
destruction  of  the  vocal  cords  by  tubercu- 
lar ulceration.  Deglutition  becomes  dif- 
ficult, and  vomiting  readily  excited  by 
rcHex  actions  through  irritation  of  the 
lar\ugeal,  pharyngeal,  and glosso-pharyu- 
gcal  brandies  of  tiio  eighth  pair  of  nerves. 
Under  these  circumstances  emaciation 
makes  rapid  progress,  all  the  symptoms 
of  ulcerative  laryngitis  being  added  to 
those  of  Phthisis."     (Sec  Laryngitis.) 

Fncunioniiic  PlitJiisis. — I  have  now 
watched  a  considerable  number  of  cases 
in  which  unquestionable  Phthisis  has 
originated  in  an  acute  pneumonia  at  the 
apex  of  the  lungs,  which,  instead  of  dis- 
appearing in  the  usual  way,  has  become 
chronic.  Under  such  circumstances  the 
dulncss  on  percussion  and  bronchophony 
remain,  the  summit  of  the  lung  is  consoli- 
dated, the  general  health,  instead  of  ral- 
lying, remains  weak,  cough  and  expecto- 
ration become  troublesome,  while  loud 
mucous  and  gurgling  rattles  are  gradually 
formed  in  the  lung,  indicating  the  exist- 
ence of  cavities.  Sometimes  the  consoli- 
dated lung  remains  latent  for  a  considera- 
ble time,  the  patient  in  vain  endeavoring 
to  restore  his  original  strength.  Then  an 
attack  of  hiemoptysis  has  occurred,  which 
induces  him  to  vidt  a  physician,  and  it  is 
discovered  that  the  lung  is  consolidated, 
and  all  the  signs  of  Phthisis  are  more  or 
less  apparent.  Discussion  has  taken 
place  as  to  whether  such  cases  should  be 
denominated  chronic  pneumonia  or  Phthi- 
sis. In  my  opinion  there  is  no  difference 
between  them.  The  exudation  of  the 
pneumonia  degenerating,  and  not  being 
absorbed,  is  transformed  into  tubercle, 
causing  softening,  ulceration,  and  de- 
struction of  the  lung,  in  exactly  the  same 
way  as  if  Phthisis  had  been  developed 
from  tubercle  at  the  commencement. 
I  have  also  seen  survivors  from  this 
form  of  the  disease  \^■ith  flalteninjj  of  the 
chest,  as  in  ordinary  chronic  Phthisis. 
It  must  not  be  overlooked  either  that  in- 
tercurrent attacks  of  pneumonia  are  very 
frequent  during  the  progress  of  Phthisis, 
and  that  at  all  times  the  two  diseases  ex- 
hibit a  marked  tendency  to  rim  into  one 
another.  This  circumstance  confirms  the 
truth  of  the  pathology  previously  given, 
and  unequivocally  proves  that  tubercle  is 
only  a  low  type  of  exudation  from  the 
blood.  In  healthy  persons  such  exuda- 
tion is  transformed  into  pus,  and  rapidly 
disappears,  whereas  in  individuals  who 
are  weak,  and  whose  vital  power  is  low, 
this  process  is  more  or  less  interfered 
with,  is  prolong(Ml,  and  in  extreme  cases 
terminates   in  Phthisis.     This  view  has 


recently  been  adopted  by  Niemeyer,  who 
is  one  of  those  who  purpose  to  call  Phthi- 
sis Pulmonahs  a  chronic  pneumonia,  in 
the  propriety  of  which,  as  applied  to  all 
its  forms,  I  cannot  concur. 

Conyjiiccit wius.— Tubercular  discafe  of 
the  lungs  is  necessarily  associated  with 
every  lesion  occasioned  by  inflammation 
and  tubercular  exudation  of  the  textures 
of  the  organ.  Indeed  it  may  be  said  to 
be  made  up  of  exudation  disorders,  acute 
or  chronic,  aft'ecting  the  air-vesicles,  bron- 
chi, fibrous  tissues,  and  serous  coverings 
of  the  lungs.  Hence  the  various  symp- 
toms of  laryngitis,  bronchitis,  emphystma, 
hemorrhage,  pneumonia,  and  pleurisy  are 
more  or  less  mingled  together,  may  super- 
vene on  each  other,  and  occasionally,  as 
we  have  seen,  be  so  predominant  and  per- 
manent as  to  give  peculiar  characters  or 
forms  to  the  disease.-  Occasionally  pleu- 
ritis  gives  such  a  character  to  Phthisis, 
occasioning  local  acute  or  stitching  pains. 
Tubercular  cavities  in  the  majority  of  cases 
induce  thickenings  and  dense  adhesions 
between  the  pleura?,  but  sometimes  they 
may  burst  or  ulcerate  through  the  pleurse, 
where  there  is  no  adhesion,  causing 
pneumo-thorax,  associated  or  not  with 
more  or  less  empyema. 

In  addition,  however,  to  these  lesions 
of  the  chest.  Phthisis  may  be  associated 
with  tubercular  deposits  occurring  in 
other  organs,  in  which  case  a  train  of 
symptoms  will  arise  dependent  upon  the 
local  lesion,  wherever  that  may  be.  Of 
these  the  most  common,  and  the  most  to 
be  dreaded,  is  tubercular  ulceration  of  the 
intestines,  inducing  colliquative  diarrhoea, 
and  perhaps  perforation  of  the  gut,  with 
fatal  peritonitis.  In  the  young,  also,  we 
may  find  the  disease  associated  with  va- 
rious tubercular  or  scrofulous  diseases  of 
the  osseous  texture,  and  sometimes  of  the 
brain  or  its  membranes.  It  would  exceed 
our  limits  to  enter  upon  the  innumerable 
complications  which  in  this  manner  may 
arise  ;  all  that  is  necessary  to  say  is,  that 
there  is  no  tubercular  disease  of  any  organ 
or  tissue  which  ma  J' not  be  found  sometimes 
associated  with  Phthisis,  and  which,  con- 
tribvTting  its  own  special  symptoms  to  the 
pulmonary  ones,  increases  the  general  dis- 
ease and  downward  progress  cf  thepatient. 

Besides  this  class  of  affections,  there  are 
others  of  importance.  It  is  by  no  means 
uncommon  during  the  progress  of  Phthisis 
to  find  persons  complaining  of  puffiness  of 
the  feet,  or  face,  and  on  examination  of 
the  urine  it  will  be  found  to  contain  albu- 
men. In  short,  one  of  the  forms  of 
Bright's  disease  may  develop  itself,  and 
usually  that  now  recognized  as  the  -waxy 
form.  The  liver  also  may  enlarge,  and 
add  to  the  distress  of  the  patient  by  its 
pressure  and  bulk.  Such  increased 
growth  of  the  hepatic  organ  will  also 
generally  be  found  to  be  dependent  on  a 
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waxy  transformation  of  its  cells  and  ves- 
sels. Tlic  spleen  may  undergo  a  like  al- 
teration, although  its  enlargement  is  more 
rare.  Pericarditis  and  other  inflamma- 
tory diseases  may  occur — occasionally 
gout  or  rheumatism.  Cancerous  disease, 
it  is  now  known,  may  be  associated  with 
Phthisis,  but  it  is  an  occurrence  of  ex- 
treme rarity.  In  chronic  cases  the  prac- 
titioner must  be  prepared  to  meet  with  a 
variety  of  otlaer  complications,  which, 
though  they  may  bear  no  essential  or  con- 
stant relation  to  Plithisis,  render  the  dis- 
ease more  distressing  and  fatal  should 
they  occur. 


III. 


DiAGKOsis  or  Phthisis 
Pul:iioxalis. 


It  has  been  previously  pointed  out  that 
Phthisis  is  preceded  by  premonitory  symp- 
toms, which  indicate  diminished  health, 
weakness,  or  imperfect  nutrition  of  the 
individual.  This  condition  has  been 
spoken  of  by  some  writers  as  constituting 
a  pretubercular  stage  of  disease.  All 
that  can  be  said,  in  a  diagnostic  point  of 
view,  of  this  state  of  health,  is  that  in 
young  and  delicate  persons  it  should  occa- 
sion much  anxiety,  as  it  may,  or  may  not, 
terminate  in  Plithisis,  and  that  it  should 
demand  great  watchfulness  and  frequent 
careful  examination,  in  order  that  the 
first  positive  signs  of  the  disease  may  be 
detected. 

Acute  Phthisis. — The  diagnosis  of 
this  form  of  the  disease  is  exceedingly 
difflcult,  as  all  the  symptoms  and  signs 
are  identical  with  those  of  an  acute  in- 
flammation of  the  lungs.  It  is  only  by 
careful  observation  of  the  premonitory 
symptoms,  the  existence  of  a  marked 
hereditary  taint,  the  amount  of  enaacia- 
tion  as  compared  with  the  extent  of  local 
disease,  the  continuity  of  the  fever,  and 
the  rapid  formation  of  cavities,  that  we 
are  at  length  able  to  pronounce  with  con- 
fidence as  to  the  presence  of  acute  Phthisis. 
In  all  its  essential  features  the  attack  is 
similar  to  acute  pneumonia  of  the  apex, 
from  which  in  its  earliest  stages  it  cannot 
be  separated.  As  the  disease  progresses, 
however,  the  excessive  exhaustion  and 
breaking  down  of  the  lungs  establish  the 
nature  of  the  affection,  while  its  rapid 
progress  and  the  continued  fever  too  cer- 
tainly indicate  its  acute  nature.  In  the 
present  day  the  extreme  difficulty  of  diag- 
nosis is  fortunately  not  of  so  much  import- 
ance as  it  used  to  be,  when  such  symp- 
toms led  to  bleeding,  and  an  antiphlo- 
gistic treatment.  In  the  course  of  chronic 
Phthisis  similar  symptoms  may  arise, 
either  from  fresh  exudation  of  tubercular 
matter,   or  from  intercurrent  attacks  of 


pneumonia  or  pleurisy,  communicating  to 
the  disease  for  a  time  an  acute  character. 

Chbonic  Phthisis.— In  this,  by  far 
the  most  common  form  of  the  disease,  it 
is  of  the  greatest  consequence  to  deter- 
mine its  commencement  by  the  conjoined 
methods  now  in  vogue.  Its  progress  is 
capable  of  being  recognized  with  con- 
siderable certainty,  and  tlie  means  at  our 
disposal  for  doing  this  may  be  considered 
under  the  headsof  Pulmonary  Symptoms, 
Pulmonary  Percussion,  Pulmonary  Aus- 
cultation, Microscopical  Examination  of 
the  Sputum,  and  Altered  Changes  in  the 
Porm  and  Movements  of  the  Chest. 

Pulmonary  Sijriqitoms.  —  The  earliest 
symptom  is  cough,  which,  at  first  short 
and  dry,  resembles  the  ordinary  effort  at 
clearing  the  throat.  Sometimes  it  is 
attributed  to  the  chest,  but  more  com- 
monly is  thought  to  arise  from  dryness  or 
tickling  in  tlie  throat.  Such  a  cough  too 
frequently  excites  little  attention,  al- 
though its  persistency  and  defiance  of 
ordinary  remedies  communicate  to  it  a 
grave  character.  After  a  time  the  cough 
is  followed  by  expectoration,  at  first  of  a 
thin  mucous  fluid,  which,  however,  soon 
becomes  thick  and  opaque,  or  is  slightly 
streaked  with  blood.  There  is  now  occa- 
sionally felt  a  tightness  or  constraint,  on 
taking  a  deep  breath,  under  one  clavicle, 
which,  as  the  disease  progresses,  becomes 
painful,  especially  on  coughing.  This 
cough  and  expectoration,  more  particu- 
larly when  they  follow  the  premonitory 
symptoms,  and  are  developed  in  the  man- 
ner described,  are  highly  characteristic  of 
Plithisis.  In  the  subsequent  stage  of  the 
disease,  the  cough  becomes  more  frequent, 
harassing,  and  long-continued.  The  tick- 
ling in  the  throat  may  excite  vomiting. 
The  expectoration  is  more  abundant  and 
prevalent,  frequently  tinged  with  blood, 
and  forms  distinct  masses  (nummular 
sputa)  generally  indicative  of  excavations, 
and  may  be  so  heavy  that,  instead  of  float- 
ing, it  sinks  in  water.  Lastly,  it  may 
contain  masses  of  indurated  matter,  com- 
posed of  portions  of  tubercular  lung,  or, 
in  very  chronic  cases,  fragments  of  creta- 
ceous or  calcareous  matter.  Early  hte- 
moptysis,  as  we  have  seen,  is  highly  diag- 
nostic of  Phthisis,  and  should  always  ex- 
cite grave  attention.  Should  it  be  soon 
followed  by  or  mixed  up  with  the  other 
symptoms,  the  diagnosis  is  considered 
more  certain. 

Pulnionarij  Pei-nission. — When  miliary 
or  infiltrated  tubercle  occupies  a  certain 
number  of  the  air  vesicles,  careful  percus- 
sion above  or  under  one  clavicle  elicits 
slight  dulness  of  the  pulmonary  note, 
especially  well  marked  when  compared 
with  the  clear  note  on  the  opposite  side. 
As  it  is  seldom  that  the  disease  com- 
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mences  at  the  apices  of  both  lungs  at 
once,  this  sign  is  one  of  great  value,  and 
indicates  very  positively,  not  only  the  ex- 
istence, but  very  frequently  the  extent  of 
the  disease.  The  greater  the  dulness  or 
flatness  of  tone,  the  mure  solid  is  the  por- 
tion of  lungstruck;  and  the  further  over 
the  chest,  anteriorly  and  posteriorly,  the 
dulness  can  be  produced,  the  greater  is 
the  amount  of  pulmonary  tissue  involved. 
It  should  not  be  overlooked,  however, 
that  occasionally  the  disease  exists  equally 
on  both  sides,  when  diagnosis  by  means 
of  percussion  is  always  difficult.  In  the 
earher  stages,  indeed,  it  is  then  impossi- 
ble, and  in  the  later  stages,  even  with 
large  cavities  on  both  sides,  I  have  known 
the  percussion  note  so  equal  and  clear  as 
to  mislead  the  careless  observer.  !Some- 
times  also,  though  the  lung  be  greatly 
condensed,  an  amount  of  emphj'sema  an- 
teriorly communicates  clearness  on  per- 
cussion :  hence  the  lung  should  always  be 
examined  posteriorly  as  well  as  anteriorly, 
in  order  to  avoid  error. 

On  percussing  the  chest  in  cases  of 
Phthisis  with  the  mouth  open,  there  is 
sometimes  elicited  a  peculiar  noise,  called 
by  Laemicc  the  bruit  depotftU,  or  cracked- 
pot  sound,  which  he  thought  was  dia";- 
nostic  of  a  ca\ity.  But  I  have  found  this 
noise  could  also  be  produced  in  cases  of 
pneumonia,  in  pleurisy  with  effusion,  and 
even  in  several  healthy  chests.  Moreover 
it  is  often  absent  when  pulmonary  cavi- 
ties are  unquestionably  present,  and  can- 
not therefore  be  considered  as  diagnostic 
of  their  presence,  unless  it  be  coexistent 
with  other  symptoms  and  signs  of  Phthisis. 
"When  present,  it  seems  to  indicate  either 
healthy  lungs,  with  very  elastic  thoracic 
walls,  or  else  increased  density  mingled 
with  confined  or  compressed  air  in  the 
thorax.  In  either  case,  on  striking  the 
chest  smartly,  the  air  beneath  is  forcibly 
ejected  through  the  bronchi  and  trachea, 
producing  vibrations  which  occasion  the 
peculiar  sound. ' 

Fuhnonarji  AuscuUation.  —  The  first 
sounds  audijjle  with  the  stethoscope  are 
prolongation  of  the  expiratory  murmur 
and  slight  harshness,  or  a  wavy  inter- 
rupted character  communicated  to  the 
inspiratory  murmur.  These  signs,  if 
clearly  marked  under  one  clavicle,  follow- 
ing the  premonitory  symptoms,  and  ac- 
companying persistent  hacking  cough, 
can  leave  no  doubt  that  tubercle  is  actu- 
ally present,  and  the  disease  pronounced. 
It  frequently  happens,  however,  that 
these  signs  are  so  indefinite  that,  although 
we  may  suspect,  we  hesitate  to  speak 
confidently.  In  all  chronic  organic  dis- 
eases there  must  be  a  period  so  nicely 

'  See  the  author  on  Pulmonary  Consump- 
tion, &o.,  Dia:;nostio  Value  of  the  Cracked-pot 
Sound,  p.  1U8. 


balanced  between  health  and  disease— m 
which  the  alteivd  texture  is  ho  slightly 
altered— that  our  senses  are  incapable  of 
appreciating  any  alteration  that  may  be 
produced.  It  is  in  such  cases  that  e\ery- 
thing  which  enables^^us  to  determine  such 
delicate  signs  with  greater  exactitudi;  be- 
comes valuable,  and  I  have  no  hesitation 
in  statiui,'  that  the  differential  stethoscope 
of  Dr.  Scott  Alison  has  here  afforded  me 
the  greatest  assistance.  In  several  deli- 
cate young  persons,  in  whom  when  every 
precaution  and  care  has  been  employed 
we  fail  to  discover  any  alteration  in  the 
pulmonary  sounds,  an  increased  intensity 
in  the  sound  of  the  carotid  arterj-  below 
the  clavicle  has  afforded  valuable  indica- 
tions. It  is  at  this  early  and  uncertain 
period  of  the  disease  that  the  greatest 
skill  in  auscultation  and  diagnostic  powers 
are  required  in  the  physician. 

As  the  disease  advances,  the  prolonged 
expirations    and    harsh   inspirations   Ijc- 
come  more  marked,  and  at  length  a  de- 
cided increase  in  the  Aocal  resonance  of 
the  affected  side  is   audible.     This  indi- 
cates  considerable    condensation   of   the 
apex  of  the   lung.     If  the   disease   pro- 
gresses, slight  crepitation  is  audible,  at 
first  at  the   termination  of  a  forced  in- 
spiration, and  gradually  it  occui^ies  the 
whole  of  that  act.     This  is  diagnostic  of 
tubercular    softening.      The    fine    moist 
rattle  now  becomes  evident,  and  the  in- 
creased vocal  resonance  louder,  until  it 
amounts  to  bronchophony.     The  auscul- 
tatory signs  also  extend  in  area  over  the 
chest,  preceding  the  dulness  on  percui-tion, 
and  generally  appearing  in  the  order  in 
which  they  were  noticed  over  the  apex.  At 
length  the  crepitation  passes  into  mucous 
rale.    This  in  its  turn  becomes  coarser  and 
coarser,  indicating  the  existence  of  greater 
softening   and  even  of  cavities.    As  these 
enlarge,   gurgling  and   sp)lashing  sounds 
are   heard,  especially   on   coughing,  and 
the    increased   vocal   resonance   becomes 
pealing,  and  imperfect  or  perfect  pectori- 
loquy is  present.    These  latter  sounds  are 
diagnostic  of  a  cavity  or  cavities.     The 
sounds  heard  over  these  vary  according 
to  their  size,  contents,  and  the  condition 
of  the  w-alls.     If  large,  with  rigid  w.alls, 
and   partly  filled  with   fluid   and  partly 
■with  air,  tinkling  or  metallic  sounds  may 
be  heard  on  coughing  or  speaking.    If  al- 
together dry,  amphoric  or  blowing  noises 
may  be  distinguished.    These  last,  if  per- 
sistent, indicate  that  the  secretion  of  pus 
is  arrested,  the  softened  tubercle  got  rid 
of,  and  contraction  and  cicatrization  pos- 
sible. 

"When  in  chronic  cases  of  Phthisis  dry 
blowing,  combined  with  friction  sounds, 
can  be  determined  at  the  apex,  it  points 
out  that  adhesion  and  contractions  of  the 
tubcrculated  pulmonary  tissues  are  taking 
place.     If  absence  of  respiratory  murmur 
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exist,  it  may  depend  on  pleuritic  effusion, 
wlien  duluess  on  percussion  and  increased 
vocal  resonance,  or  iBgophony,  will  de- 
termine the  nature  of  the  lesion.  But  it 
may  be  accompanied  Ijy  resonance  on 
percussion,  with  a  brazen,  hollow,  or 
metallic  sound  on  coughing  or  a  forced 
inspiration  ;  in  which  case  there  is  pnou- 
mo-thorax,  and  the  tubercular  cavity  has 
formed  a  communication  with  the  pleura. 
In  retrograde  Phthisis,  the  ausculta- 
tory signs  disappear  in  the  inverse  order 
to  that  in  which  they  appear.  The  moist 
sounds  become  dry,  and  these  last  dimin- 
ish in  intensity  and  extent.  Friction 
noises  and  dry  bronchial  murmurs  arc 
heard,  with  prolonged  expiration,  wheez- 
ing, and  sonorous  rhonchi  indicative  of 
rigid  bronchial  tubes,  conjoined  with 
more  or  less  emphysema.     The   area   of 


dulness  gradually  diminishes,  but  a  con- 
densed mass  in  the  lung  generally  re- 
rnaius  for  years  at  one  or  both  apices, 
giving  rise  to  harsh  respiratory  murmurs 
and  increased  vocal  rL-sonancc,  consti- 
tuting strong  evidence  to  the  judicious 
observer  of  the  diseased  changes  through 
which  the  lung  has  passed. 

Microsco2nccd  Emamination  of  the  Spu- 
tum.— The  sputum  of  phthisical  patieuts, 
in  the  great  majority  of  cases,  may  be 
found  to  contain,  under  the  microscope, 
fragments  of  the  areolar  and  clastic  tis- 
sues, derived  from  disintegration  of  the 
lungs.  They  not  infrequently  present 
circles  and  half-circles,  indicative  of  the 
form  of  the  air-vesicles,  and,  when  pres- 
ent, offer  the  most  positive  proof  of  pul- 
monary ulceration.  Tan  der  Kolk,  of 
Utrecht,  was  the  first  to  point  out  that 


[Fig.  24. 


Lung:  tissne  obtained  from  sputa  after  digestion  in  caustic  soda.     (Drawn  by  Br.  John  Wilson.)} 


such  fragments  might  be  seen  with  the 
microscope,  at  the  commencement  of  the 
disease,  long  before  percussion  or  auscul- 
tation gave  any  positive  signs  of  its  exist- 
ence. Although  such  examples  are  rare, 
I  am  satisfied  that  they  do  occur,  and 
that  the  microscopical  examination  of  the 
sputa  under  such  circumstances  enables 
us  to  arrive  at  a  clear  diagnosis  when 
otherwise  there  would  be  great  doubt. 
Drs.  Andrew  Clark  and  Fenwick  have 
confirmed  this  fact  by  their  researches 
into  the  structure  of  phthisical  sputum. 
The  latter  physician  has  pointed  out  that 
the  examination  is  much  facilitated  by 
first  liquefying  the  sputa  with  a  solution 
of  caustic  soda,  when  the  fragments  of 
lung  tissue  are  precipitated,  and  tlieir 
amounts  as  well  as  character  readily  esti- 
mated. 

Altered  Changes  in  the  Form  and  Move- 
ments of  the  Chest. — As  Phthisis  advances, 
a  distinct  flattening  and  sinking  in  of  the 
thoracic  walls  below  the  clavicle  may  be 
observed,  generally  coincident  with  the 
formation  of  cavities  and  loss  of  lung 
substance,  of  which  it  is  diagnostic.  An 
alteration  in  the  movements  of  the  affected 
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side  may  be  seen  even  earlier,  and  may 
be  roughly  ascertained  by  spreading  the 
fingers  of  both  hands  like  a  fan  over  the 
two  sides  of  the  chest,  and  bringing  the 
thumbs  together  at  the  middle  of  the  ster- 
num. On  a  forced  inspiration,  it  may 
thus  easily  be  seen  that  the  thumb  corre- 
sponding with  the  affected  side  moves 
less.  The  amount  of  this  movement  can 
be  ascertained  with  great  exactitude  by 
means  of  the  stethometer,  and  compared 
with  that  on  the  opposite  side. 

In  addition  to  the  symptoms  and  signs 
referable  to  the  chest,  there  must  not  be 
overlooked  a  variety  of  circumstances 
which  in  conjunction  with  these  will 
materially  assist  the  diagnosis.  Among 
these  are  the  preceding  premonitory 
symptoms  ;  the  continued  impaired  appe- 
tite and  disordered  digestion  ;  the  au^- 
mentin;;  languor  and  debility  ;  the  hectic 
night-sweats  ;  lustrous  eyes  ;  the  hope- 
fulness and  imaginative  intellect  ;  and 
even  the  alternations  of  the  disease  from 
better  to  worse,  all  of  which  are  more  or 
less  characteristic. 

Much  has  been  written  concerning  what 
is    called    the    diflerential    diagnosis    of 
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Phthisis,  and  the  means  of  distinguishing 
it  from  other  diseases  of  the  chest.  But 
the  truth  is  that  a  Phthisis  necessarily 
implies  the  existence  of  almost  every 
lesion  of  the  lung,  the  tubercular  exuda- 
tion giving  rise  to  or  being  accompanied 
by  congestions  and  inflammations  of  the 
pleura;,  bronchi,  and  pulmonary  paren- 
chyma, with  all  their  local  signs  and 
general  symptoms.  Pulmonary  hemor- 
rhage and  abscess  are  common.  Emphy- 
sema, though  seldom  present  in  its  ad- 
vanced stage,  so  as  to  alter  the  form  of 
the  chest,  is  common  in  limited  portions 
of  the  lung  near  chronic  and  retrograde 
tubercular  deposits.  Any  lesion  what- 
ever, occurring  at  the  apex  of  the  lung  in 
a  young  person  laboring  under  the  pre- 
monitory symptoms  we  have  described, 
must  be  regarded  with  suspicion.  In 
adults,  an  acute  pneumonia  at  the  apex 
may  go  through  its  natural  progress, 
and  leave  no  trace  behind.  But  if  it 
becomes  chronic,  a  Phthisis  may  be  the 
result.  Indeed  there  are  many  cases  in 
which  a  chronic  pneumonia  of  the  apex 
and  Phthisis  Pulmonalis  may  be  said  to 
constitute  the  same  disease.  Cancer  of 
the  lung  is  a  disease  of  advanced  age  ;  the 
dulness  on  percussion  is  more  marked,  the 
tubular  respiration  and  bronchophony  are 
much  greater,  and  moist  rattles  are  scarce 
or  absent.  Expectoration  is  trifling,  and, 
when  present,  unlike  that  of  Phthisis  ; 
sometimes  it  resembles  currant  jelly. 
The  emaciation,  night-sweats,  and  gene- 
ral aspects  aflbrd  little  assistance.  A  di- 
lated bronchus,  independent  of  Phthisis, 
is  rare,  but  when  present  is  often  asso- 
ciated with  bronchitis  and  asthmatic 
symptoms,  while  the  physical  signs  of  the 
cavity  are  generally  best  marked  at  the 
posterior  and  middle  regions  of  the  chest, 
rather  than  at  the  apex.  In  advanced 
eases  a  pleurisy  with  efiusion  or  a  pneumo- 
thorax may  occur,  when  the  physical  signs 
distinctive  of  each  will  readily  establish 
the  diagnosis. 

The  great  difiiculty  is  to  detect  Phthisis 
at  its  first  appearance,  and  hence  every 
circumstance  that  can  throw  light  on  its 
history  at  this  period  is  important.  Ac- 
cording to  Dr.  Kinger,  the  heightened 
temperature  of  the  body,  as  determined 
by  the  thermometer,  indicates  the  deposi- 
tion of  tubercle  for  several  weeks  before 
physical  signs  are  developed.  It  is  true 
that  a  similar  increase  of  temperature 
occurs  in  a  few  other  diseases,  such  as 
typhoid  fever  or  rheumatism,  but  their 
symptoms  are  readily  separable  from 
those  of  Phthisis.  This  now  method  of 
recognizing  the  disease  at  an  early  stage 
requires  more  extended  observation  before 
it  can  be  generally  adopted.  The  subse- 
quent progress  of  Phthisis  admits  of  being 
followed  by  the  physician  cognizant  of  its 
morbid  anatomy,  and  well  skilled  in  aus- 


cultation, not  only  with  certainty,  but  in 
the  majority  of  cases  with  a  degree  of  ex- 
actitude that  must  be  regarded  as  highly 
honorable  to  the  progress  of  medicine  in 
modern  times. 


ly.  Prognosis  of  PHTi-nsis 
Pulmonalis. 

Phthisis  Pulmonalis,  up  to  a  compara- 
tively recent  date,  was  not  only  regarded 
as  a  very  dangerous  disease,  but  as  one 
which  was  uniformly  fatal.  This  idea 
was  supported  by  the  circumstance  that 
before  the  general  introduction  of  physical 
diagnosis  it  was  not  clearly  detectable 
until  it  was  far  advanced,  while  the 
merely  palliative  treatment  then  in  vogue 
was  anything  but  favorable  to  recovery. 
If,  notwithstanding,  a  case  here  and  there 
did  ultimately  get  well,  medical  men  were 
more  disposed  to  accuse  themselves  of  an 
error  in  diagnosis  than  doubt  the  correct- 
ness of  so  general  a  dogma  as  the  incurabil- 
ity of  consumption.  Even  when  at  length 
morbid  anatomy  unequivocally  demon- 
strated the  possibility  of  tubercular  cavities 
cicatrizing,  and  of  individuals  afterwards 
attaining  an  advanced  age,  such  an  event 
was  regarded  as  one  of  extreme  rarity, 
and  as  occurring  altogether  independently 
of  treatment.  "No  fact,"  says  Andral, 
"demonstrates  that  Phthisis  has  ever 
been  cured,  for  it  is  not  art  which  ope- 
rates in  the  cicatrization  of  caverns ;  it 
can  only  favor  this,  at  most,  by  not  oppos- 
ing the  operations  of  nature.  For  ages 
remedies  have  been  sought  to  combat  the 
disposition  to  tubercles,  or  to  destroy  them 
when  formed  ;  and  thus  innumerable  spe- 
cifics have  been  employed  and  abandoned 
in  turn,  and  chosen  from  every  class  of 
medicaments."  Even  Louis,  in  his  ad- 
mirable work,  while  admitting  that  a  cure 
might  rarely  take  place,  points  out  that 
in  such  cases  the  disease  must  be  limited 
and  the  result  fortuitous.  Hence  the  ad- 
mitted occasional  recoveries  in  no  way 
interfered  with  the  general  view  enter- 
tained of  the  unfavorable  prognosis  of  this 
malady,  or  stimulated  medical  men  to 
replace  a  palliative  by  a  curative  treat- 
ment. 

At  present,  so  far  from  Phthisis  being 
considered  to  be  uniformly  or  even  gene- 
rally fatal,  it  is  admitted  that  treatment 
can  in  a  great  majority  of  cases  prolong 
life,  whilst  in  many,  the  number  of  which 
is  annually  increasing,  a  complete  and 
permanent  cure  may  be  effected.  This 
revolution  in  our  prognosis  of  the  disease 
is  owing — 1st,  to  the  facts  arrived  at  by 
morbid  anatomy  ;  2d,  to  a  more  perfect 
theory  or  pathology  of  the  disease  ;  and 
3d,  to  the  discovery  of  cod-liver  oil  as  a 
remedy. 
1.    The  careful  post-mortem  examina- 
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tions  now  made  with  such  regularity  in 
our  large  hospitals  have  demonstrated 
the  frequent  occurrence  of  old  condensa- 
tions, cicatrices,  and  calcareous  concre- 
tions at  the  apices  of  the  luugs  in  persons 
of  advanced  ago  who  have  died  of  other 
diseases.  In  1845,  I  pointed  out  that  in 
the  Eoyal  Infirmary  of  Edinburgh  they 
occurred  in  the  proportion  of  from  one- 
fourth  to  one-third  of  all  the  individuals 
who  died  after  the  age  of  forty.  Roger 
and  Boudet  had  previously  shown  that  at 
the  Salpetriere  and  Bicetre  hospitals  in 
Paris,  amongst  individuals  above  the  age 
of  seventy,  they  occurred  in  one-half  and 
in  four-fifths  of  the  cases  respectively. 
There  can  be  no  doubt  that  these  cica- 
trices and  concretions  indicate  the  heal- 
ing and  drying  up  of  cavities  and  softened 
tubercular  matter  at  some  previous  period 
in  the  life  of  the  individual,  and  the  con- 
sequent spontaneous  cure  of  the  disease 
in  a  considerable  number  of  persons. 

2.  The  careful  examination  of  tubercle 
by  means  of  the  microscope  demonstrates 
that  it  neither  originates  in  nor  gives  rise 
to  cell  formations,  but  that  it  consists  of 
an  exudation  of  the  blood  rendered  feeble 
in  vital  power  by  impaired  nutrition,  and 
especially  by  deficiency  of  primary  mole- 
cules of  fat  in  the  blood.'  Hence  the 
encouragement  given  to  our  efforts  in  stim- 
ulating the  nutritive  functions,  and  especi- 
ally assisting  in  the  increased  assimilation 
of  an  easily  digestible  oil,  whereby,  while 
the  tissues  generally  are  supplied  with 
formative  material,  tlie  tubercular  matter 
has  time  to  degenerate  and  be  absorbed  ; 
so  that  any  cavities  which  have  been  pro- 
duced may  cicatrize.  Attempts  at  cure 
in  this  direction  have  been  so  eminently 
successful  as  to  influence  our  prognosis  in 
a  marked  manner. 

3.  It  is  very  much  to  be  doubted,  how- 
ever, whether  this  pathology  would  ever 
have  been  arrived  at,  or  if  it  had,  whether 
a  successful  treatment  could  ever  have 
been  established,  unless  the  therapeutical 
properties  of  cod-liver  oil  had  been  recog- 
nized. This  animal  substance  is  easily 
assimilated,  is  not  purgative,  and  meets 
all  the  indications  required,  while  expe- 
rience has  demonstrated  that  it  restores 
to  the  emaciated  body  the  nutritive  ele- 
ments it  so  much  requires,  and  enables  it 
to  triumph  over  the  disease.  It  can  no 
longer,  therefore,  with  truth  be  consid- 
ered that  Phthisis  Pulmonalis  is  that  op- 
probrium inedlcinm  it  was  formerly  con- 
sidered.    Nor   should   certain,  charitable 

'  In  making  this  statement  I  am  fully 
aware  of  the  observations  and  arguments  of 
Virchow  and  his  followers,  but  which,  for 
the  reasons  previously  given,  I  regard  as  not 
only  inconsistent  with  histological  and  patho- 
logical research,  but  as  especially  opposed  to 
all  we  know  of  clinical  facts  in  modern  times. 


institutions  any  longer  refuse  to  admit 
such  cases  on  the  ground  of  their  incura- 
bility. 

In  my  work  on  Pulmonary  Consumption' 
will  be  found  full  details  of  the  arrest  of 
the  disease  in  its  most  advanced  stage, 
the  individuals  not  only  being  still  alive, 
hut  having  enjoyed  excellent  healtli  since 
their  recovery,  for  periods  varying  from 
ten  to  twenty-five  years.  To  the  list  of 
cases  therein  given  I  could  now  add  many 
more.  Twelve  similar  cases  were  recorded 
by  Dr.  Quain  in  1852,2  and  many  others 
may  be  found  scattered  in  the  works  of 
different  authors,  and  in  the  practice  of 
individual  medical  men.  There  can  be 
little  doubt  that  could  they  be  collected  it 
were  easy  to  prove  that  such  examples, 
instead  of  being  few  and  far  between,  are 
much  more  numerous  than  is  generally 
supposed.  It  is  very  difficult,  however, 
to  watch  for  many  years  in  succession  the 
progress  and  termination  of  chronic  Phthi- 
sis ;  and  in  hospitals  this  difficulty  is  in- 
creased, as  the  patients  on  getting  better 
go  out  long  before  the  disease  is  even  per- 
manently arrested.  All  attempts  to  in- 
duce medical  men  to  unite  and  record 
their  experience  on  this  or  any  other 
great  question  involving  the  prognosis  or 
treatment  of  disease  have  hitherto  failed. 
We  are,  therefore,  limited  to  the  conscien- 
tious efforts  of  individuals  in  our  attempt 
to  elucidate  this  question,  which  cannot 
be  expected  in  a  matter  of  such  magni- 
tude and  importance  to  be,  at  present, 
of  any  great  avail.  Among  these,  how- 
ever, I  have  great  pleasure  in  referring  to 
the  accurate  method  in  which  Dr.  Pollock 
has  recorded  his  ten  years'  experience  at 
the  Brompton  Consumption  Hospital.^ 
Were  such  method  and  care  more  uni- 
formly practised  by  hospital  physicians, 
and  extended  over  more  lengthened  pe- 
riods, many  of  the  unsolved  problems 
connected  with  this  subject  might  be  elu- 
cidated. I  confidently  look  to  the  future 
as  affording  means  for  demonstrating  tlie 
ratio  and  conditions  under  which  the 
prognosis  of  Phthisis  may  be  determined. 
In  the  mean  time,  I  can  only  express  my 
conviction  that  its  permanent  arrestment 
and  cure  are,  by  judicious  treatment  and 
hygienic  management,  becoming  every  day 
more  frequent  and  more  widely  extended. 

In  reference  to  the  prognosis  of  indi- 
vidual forms  or  cases  of  Phthisis,  we  must 
regard  acute  Phthisis  as  generally  fatal. 
The  difficulty  here  lies  in  the  diagnosis. 
Once  recognized,  however,  the  persistency 
of  intense  fever,  with  rapid  emaciation 
and  formation  of  cavities,  give  us  little 
hope  of  a  favorable  termination. 

'   Pp.  152  et  seg. 

2  Lancet,  pp.  487  et  seq. 

3  Tlie  Elements  of  Prognosis  in  Consump- 
tion.    London,  1865. 
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In  the  earliest  periods  of  Phthisis,  the 
prognosis  should  be  very  guarded,  but  on 
the  whole  encouraging.  As  a  general 
rule,  the  more  slowly  it  advances,  the  less 
fever  and  emaciation,  and  the  better  the 
appetite,  the  more  probability  exists  of  an 
arrestment. 

In  the  second  stage,  the  favorahle  symp- 
toms are  limitation  of  the  disease  to  one 
lung,  dulness  not  extensive,  and  not  in- 
creasing rapidly  ;  no  persistency  of  moist 
rattle  ;  expectoration  moderate  ;  fever  tri- 
fling ;  emaciation  not  great ;  capabiUty  of 
taking  nourishment  and  a  certain  amount 
of  exercise.  The  unfavorable  symptoms 
are  continuous  fever,  quick  pulse,  lite- 
moptysis  repeated,  profuse  expectoration, 
rapid  softening  of  the  tubercle,  and  its 
deposition  in  both  lungs ;  bad  appetite 
and  impaired  digestion  ;  increasing  ema- 
ciation ;  profuse  diaphoresis  and  the  ex- 
istence of  unfavorable  complications. 

In  the  third  stage,  the  favorahle  signs 
are  the  existence  of  a  cavity  in  one  lung  ; 
gurgling  or  other  moist  rattles  occasion- 
ally disappearing,  and  the  excavation  bo- 
coming  dry,  with  blowing  sounds  ;  grad- 
ual flattening  of  the  subclavicular  space, 
while  the  other  parts  of  the  chest  move 
freely.  Turther,  the  disease  in  the  oppo- 
site lung  absent,  or  if  present  slight,  with- 
out a  tendency  to  extend  ;  coarse  friction 
sounds  over  the  cavity  ;  and  a  general 
tendency  to  concentration,  density,  and 
fixity  of  the  lesion.  The  favorable  symp- 
toms accompanying  these  local  changes 
are,  a  tranquil  pulse,  no  fever  or  sweating, 
emaciation  checked,  tolerable  appetite, 
and  capability  of  digesting  nutriment,  di- 
minished cough  and  expectoration,  power 
of  taking  more  exercise  and  gaining  flesh, 
and  absence  of  complications. 

On  the  other  hand,  the  unfavorable 
symptoms  are  the  converse  of  these,  espe- 
cially cavities  on  both  sides,  loud,  moist, 
and  gurgling  rattles,  increasing  dyspncea, 
profuse  expectoration,  especially  of  green- 
ish or  ichorous  matter,  extreme  ema- 
ciation, anorexia,  nausea,  vomiting  and 
incapability  of  retaining  or  digesting  nu- 
triment, profuse  diaphoresis  and  quick 
pulse,  fever  and  restlessness  at  night.  If 
now  any  serious  complication  arises,  more 
particularly  continued  diarrhoea,  albumin- 
ous urine  with  cedema  of  the  feet  or 
ankles,  laryngitis,  or  pneumo-thorax,  &c., 
&c. ,  death  is  not  very  distant.  It  is  very 
rarely  that  haemoptysis  proves  fatal,  but 
should  it  occur  profusely  when  weakness 
is  extreme,  death  may  be  immediate. 


y.  Teeatmbnt  of  Phthisis 

PULSIOlfALIS. 

The  treatment  of  Phthisis  Pulmonalis, 
up  to  a  recent  period,  has  been  too  much 
governed  by  a  desire  to  relieve  symptoms 


—in  other  words,  has  been  more  palUative 
than  curative.  Unfortunately  the  reme- 
dies useful  for  the  former  purpose  are 
altoo-ether  incompatible  for  the  latter,  and 
ultimately  even  fail  to  relieve  the  func- 
tional derangements  to  which  they  are 
directed.  A  study  of  the  pathology  of 
the  disease  has  led  us  to  the  conclusion 
that  Phthisis  is  dependent,— firstly,  on 
impoverishment  of  the  blood  ;  secondly, 
on  exudations  into  the  lung,  which  assume 
a  tubercular  character ;  and  thirdly,  on 
destruction  of  the  lung,  owing  to  the  suc- 
cessive depositions  and  softening  of  these. 
It  follows  that,  instead  of  endeavoring  to 
relieve  cough  or  favor  expectoration,  our 
chief  attention  should  be  directed  to  im- 
prove the  faulty  nutrition,  to  cause  ab- 
sorption of  the  tubercular  exudation,  to 
arrest  the  ulcerative  process,  and,  lastly, 
prevent  a  recurrence  of  the  disease.  The 
special  treatment  required  in  individual 
cases  should  be  made  subordinate  to  these 
great  ends— at  all  events  should  not  he 
opposed  to  them.  We  shall  therefore  con- 
sider the  treatment  as  general  and  special : 
the  first  directed  to  favor  the  removal  of 
the  pulmonary  lesion ;  the  second  to  check 
occasional  symptoms  and  complications. 

Gbh-beal  Treatment  of  Phthsis 
Pulmonalis. — The  great  indication  in 
the  treatment  of  Phthisis  Pulmonalis 
should  be  to  improve  the  nutrition  of  the 
economy.  This  does  not  merely  consist 
in  increasing  the  quantity  and  improving 
the  quality  of  the  food,  but  in  employing 
all  those  means  which  shall  secure — 1st, 
an  appropriate  diet ;  2d,  causing  its  as- 
similation, and  the  formation  of  good 
blood  ;  3d,  securing  the  proper  purifica- 
tion of  this  by  the  atmosphere  ;  4th,  see- 
ing that  a  proper  demand  for  the  addition 
of  new  matters  to  the  tissues  is  created 
by  sufficient  exercise  ;  and  5th,  that  the 
effete  matters  be  properly  excreted  from 
the  economy  by  the  emunctories.  All 
these  j)rocesses  are  comx:)rehended  in  the 
function  of  nutrition.  We  shall  most 
concisely  convey  our  ideas  as  to  the  best 
means  of  increasing  nutrition  in  phthis- 
ical cases,  under  the  distinct  heads  of 
Diet,  Cod-liver  Oil,  Pure  Atmosphere, 
Climate,  Exercise,  and  Bathing. 

Diet. — One  of  the  leading  symptoms  in 
cases  of  Phthisis  is  the  diminished,  capri- 
cious, or  disordered  appetite,  and  power 
of  taking  food.  It  is  true  that  many 
cases  persistently  assure  you  that  they 
eat  heartily,  but  on  careful  inquiry  they 
will  admit  their  appetite  is  easily  satis- 
fied, or  that  they  are  small  eaters.  Even 
the  friends  sometimes  assert  that  the  pa- 
tients eat  as  usual,  that  they  have  ob- 
served no  change  and  so  on,  the  fact  being 
that  the  nutritive  matter  actually  taken 
into  the  economy  is  far  less  than  it  ought 
to  be.    So  little  observation  and  attention 
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do  those  affected  exhibit  concerning  their 
own  cases,  and  so  anxious  do  they  appear 
to  represent  every  circumstance  in  the 
most  flattering  point  of  view,  that  it  is  far 
from  uncommon  ibr  tliem  to  declare  tliem- 
selves  as  constantly  getting  better,  up  to 
the  moment  of  their  death.  I  have  fre- 
quently pointed  out  to  my  clinical  pupils 
that,  in  the  reports  of  these  cases  taken 
down  by  the  clerk  at  the  bed-side,  in  an- 
swer to  questions,  it  has  been  recorded 
day  after  day  that  the  appetite  is  better 
and  better,  while  the  patients  are  visibly 
getting  more  emaciated,  more  weak,  and 
at  length  die.  Among  the  poor  and  half- 
starving  population,  it  frequently  liappens 
that  it  is  not  the  appetite  or  desire  for 
food  that  fails,  so  much  as  the  food  itself. 
The  result  here,  however,  is  the  same, 
viz.  that  the  body  is  not  suflflciently  nour- 
ished, that  the  tissues  disintegrate  more 
rapidly  than  they  can  be  supplied  with 
new  substance,  and  that  the  blood  is  de- 
ficient in  what  is  so  necessary  for  support- 
ing health. 

In  all  cases  of  Phthisis  Pulmonalis  the 
diet  should  be  generous,  consisting  of 
boiled  milk,  cream,  eggs,  butter,  toasted 
bread,  and  all  kinds  of  animal  food,  and 
farinaceous  puddings.  Acid  substances 
and  drinks  should  be  as  a  rule  avoided, 
the  tendency  to  dyspepsia  from  too  much 
acidity  being  generally  present.  After 
dinner  a  glass  or  two  of  generous  wine 
(sherry)  or  two  or  three  glasses  of  sound 
claret  (not  acid)  may  be  indulged  in.  As 
much  variety  as  possible  should  be  se- 
cured, and  every  pains  taken  by  good 
cooking  and  superior  quality  of  the  viands 
to  tempt  the  weak  and  capricious  appe- 
tite. As  to  quantity,  I  have  never  seen 
any  necessity  for  limiting  it.  The  only 
difficulty  is  to  take  enough  ;  the  which 
once  accomplished,  amelioration  in  all  the 
symptoms  may  be  confidently  predicted. 
It  should  be  remembered,  however,  that 
mere  eating  and  loading  the  stomach, 
without  a  proper  digestion  and  assimila- 
tion, can  be  of  little  benefit.  In  this  re- 
spect individuals  differ,  some  doing  best 
with  two  or  three  meals  a  day,  whilst 
others  And  that  eating  more  frequently, 
but  less  at  a  time,  answers  better.  In 
nothing  is  the  constant  attendance  of  a 
judicious  medical  man  more  serviceable 
than  in  watching  the  effects  of  diet,  and 
observing  from  its  influence  on  each  indi- 
vidual case  how  it  should  be  regulated. 

When  fever  runs  high,  the  pulse  is 
quick  and  the  tongue  furred,  there  will 
naturally  be  no  disposition  to  take  solid 
food.  Under  these  circumstances  we 
should  take  care  that  nutritious  drinks 
are  regularly  administered,  especially 
heef-tea  and  milk,  and  seize  the  earliest 
opportunity  of  returning  to  a  more  sub- 
stantial diet.  Many  may  think  that  in 
most  acute  cases,  or  during  an  intercur- 


rent attack  of  pneumonia,  these  rules 
should  be  departed  from,  formerly,  in- 
deed, antiphlogistics  and  the  local  appli- 
cation of  leeches  were  employed  ;  but  it 
has  now  been  satisfactorily  demonstrated 
that  even  in  acute  cases  of  pneumonia 
itself,  in  vigorous  constitutions,  such 
practice  is  injurious  :'  how  much  more, 
then,  would  it  be  so  in  cases  of  Phthisis  ? 
Inflammations  are  now  recognized  to  be 
diseases  of  weakness,  and  we  feed  them 
as  we  do  fevers,  with  the  most  marked 
success.  When,  therefore,  attacks  of 
either  supervene  during  the  progress  of 
Phthisis,  so  far  from  doing  anything  to 
diminish  the  strength  of  the  economy,  the 
most  anxious  care  will  be  required  on  the 
part  of  the  practitioner  to  counteract,  by 
all  the  support  he  can  administer,  the 
future  exhaustion  of  his  patient. 

An  increase  in  the  quantity  and  im- 
provement in  the  quality  of  the  food  may 
frequently  be  observed  to  benefit  cases 
of  Phthisis,  especially  among  the  half- 
starved  poor  ;  the  more  so  if  associated 
with  change  of  scene,  active  exercise,  or 
varied  employment.  The  treatment  prac- 
tised at  the  commencement  of  this  cen- 
tury by  Dr.  Stewart,  of  Erskine,  near 
Glasgow,  which  consisted  in  freely  ad- 
ministering beefsteaks  and  porter,  and 
causing  exercise  to  be  taken  in  the  open 
air,  excited  considerable  attention  in  its 
day  by  the  success  it  occasioned.  I  have 
been  informed  that  in  America  the  con- 
sumptive patient,  by  eating  the  bone 
marrow  of  the  buffalo  on  the  prairies,  is 
at  length  enabled  to  hunt  down  the  ani- 
mal, "l  have  known  several  young  men 
on  large  sheep  farms  in  Australia  cure 
their  tubercular  lungs  by  eating  fat  mut- 
ton and  galloping  about  on  horseback. 
Whenever  food  rich  in  fat  can  be  tolerated 
by  the  stomach,  it  will  produce  like 
effects,  and  hence  the  occasional  value  of 
bacon,  pork  chops,  caviare,  suet,  yolks  of 
eggs,  and  the  produce  of  the  dairy,  such 
as  milk,  cream,  and  butter. 

Cod-lh-er  Oil— AW  good  food  must  con- 
sist of  a  proper  mixture  of  albuminous, 
fatty,  and  mineral  principles.  The  two 
former,  holding  the  third  in  solution, 
after  being  prepared  by  the  digestive 
fiuids  form  a  molecular  fluid— the  chjde— 
out  of  which  the  blood  is  formed.  In 
Phthisis,  however,  the  process  of  ehylifl- 
cation  is  impaired  ;  the  fatty  constituent^ 
of  the  food  are  not  separated  from  it  and 
assimilated,  or  they  are  deficient,  as  very 
commonly  results  from  a  dislike  to  fatty 
substances.  In  cither  case,  the  blood 
abounds  in  the  albuminous  elements,  and 
when  exuded  into  the  lungs,  as  we  have 
seen,  forms  tubercle.  To  induce  health, 
it  is   necessary  to  restore   the   nutritive 

'  See  the  author's  Treatise  on  the  Restora- 
tive Treatment  of  Pneumonia,  3d  edit.  lS6fi. 
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elements  which  are  diminished,  and  this 
is  done  diivctl}-  by  adding  a  pure  animal 
oil  to  the  food.  Bj'  so  doing,  we  form 
richer  chyle  and  better  blood  ;  we  restore 
the  balance  of  nutrition,  which  has  been 
disturbed  ;  respiration  is  again  active  in 
excreting  more  carbonic  acid  gas  ;  the 
tissues  once  more  attract  from  the  blood 
the  elementary  molecules  so  necessary  for 
their  maintenance  ;  the  entire  economy 
is  renovated,  so  that  while  the  histogene- 
tic  processes  are  revived,  the  histolytic 
changes  in  the  tubercle  itself  also  are 
stimulated,  and  the  whole  disappears. 
We  have  previously  seen  that  food  rich  in 
fat  will  occasionally  produce  these  effects, 
but  then  the  po^^'ers  of  the  stomach  and 
alimentary  canal  must  not  have  under- 
gone any  great  diminution.  In  most 
cases,  however,  the  patient  is  unable  to 
tolerate  such  kind  of  food,  which  is  not 
digested.  Under  these  circumstances, 
cod-liver  oil  is  directly  indicated,  by  giving 
which  we  save  the  digestive  apparatus, 
as  it  were,  the  trouble  of  separating  fluid 
fiits  from  the  food.  By  giving  the  oil 
directly  in  quantity,  a  large  proportion  of 
it  enters  the  system,  unites  with  the  al- 
bumen, and  thereby  forms  the  molecular 
basis  so  essential  for  the  chyle.  Since  the 
days  of  Liebig,  chemists  have  generally 
supposed  that  albumen  forms  the  basis  of 
the  tissues,  and  is  a  flesh-former,  while 
fat  is  necessary  for  respiration,  and  by  its 
decomposition  furnishes  Iieat.  An  unac- 
quaintance  with  histology  is  the  cause  of 
this  error,  fat  being  demonstrably  neces- 
sary for  the  development  and  support  of 
muscle  and  of  every  tissue.  This  has  re- 
cently been  further  shown  by  the  investi- 
gations into  the  diet  of  laborers  by  E. 
Smith,  the  feeding  of  animals  by  Lawcrs 
and  Gilbert,  and  the  experiments  of 
Ilaughton,  Frankland,  Pick,  and  Wislice- 
iius.  Hence  the  universal  craving  and 
necessity  for  fat  by  the  vigorous  and 
w'orking  man,  whilst  a  dislike  to  it  is  a 
strong  symptom  of  inherent  weakness, 
and  an  incapability  of  assimilating  it  the 
chief  cause  of  tubercular  disease. 

It  was  in  the  years  1840  and  '41  that  I 
found  cod-liver  oil  used  very  generally  in 
the  German  hospitals  in  all  scrofulous  and 
phthisical  cases.  In  England  it  at  one 
l^eriod  had  been  employed  in  Manchester, 
at  the  beginning  of  the  century,  by  Drs. 
Kay  and  Bardsley,  in  rheumatism,  but 
had  fallen  into  neglect.  In  the  hospitals 
of  Heidelberg  and  Berlin,  I  watched 
with  great  care  the  effects  of  the  oil  in 
several  cases  of  Consumption,  and  satis- 
fied mj'self  of  its  remarkable  powers  as  a 
nutrient,  under  circumstances  which  in 
British  hospitals  would  have  been  at- 
tended with  little  hope.  In  the  autumn 
of  1841,  therefore,  I  published  a  mono- 
graph containing  an  account  of  what  was 
then  known  of  this  substance,  and  recom- 


mended it  especially  to  my  countrymen, 
both  from  theoretical  and  practical 
o-rounds,  as  a  valuable  remedy  in  Phthisis.' 
The  first  phvsician  who  tried  it  in  the 
Koyal  Intiniiary  of  Edinburgh  was  Dr. 
Spittal ;  but  so  little  were  druggists  ac- 
quainted with  the  oil,  that  I  found  on 
visiting  his  wards  that  all  the  patients 
were  taking  linseed  oil.  The  same  mis- 
take had  previously  occurred  to  Rush,  in 
Berlin.  I  was  therefore  obligi'd  to  get  it 
made  expressly,  which,  after  a  lime,  was 
done  by  the  Messrs.  Parker  and  Co.,  oil 
merchants,  Leith-walk,  who  for  many 
years  made  the  purest  cod-liver  oil  in 
Great  Britain,  which  they  sent  over  the 
country  at  the  moderate  rate  of  16s.  a 
gallon.  When  in  the  course  of  time  it 
was  asked  for  in  London,  Mr.  Jacob  Bell, 
the  eminent  druggist  in  Oxford-street, 
caused  a  verj'  pure  oil  to  be  made  from 
the  livers  of  the  cod,  which,  however, 
was  so  expensive,  that  he  dispensed  it  at 
the  rate  of  half-a-crown  an  ounce.  I  was 
consequently  written  to  by  numerous  per- 
sons in  London  and  elsewhere,  and  was 
thus  the  means  of  causing  hundreds  of 
gallons  to  be  distributed  by  the  Messrs. 
Parker  to  all  parts  of  the  country.  Gradu- 
ally, its  value  was  generally  appreciated 
throughout  Scotland,  and  was  extending 
in  England,  when  it  was  tried  in  the 
Brompton  Consumption  Hospital  of  Lon- 
don. In  1849,  Dr.  "Williams  published  a 
paper,  in  which,  from  extensive  trial  of 
the  remedy,  its  value  and  mode  of  action 
were  confirmed,  a  result  still  further  sup- 
ported by  the  Report  of  the  Brompton 
Consumption  Hospital,  published  in  1851. 
Since  then  the  employment  of  cod-liver 
oil  in  Phthisis  has  been  almost  universal, 
and  has  contributed  in  no  small  degree  to 
remove  that  hopelessness  and  despair 
with  which  the  treatment  of  the  disease 
had  been  previously  accompanied.  In 
1841,  it  was  unknown  in  our  druggists' 
shops,  except  here  and  there,  where  it 
was  kept  in  small  quantities  for  the  use 
of  tanners,  who,  curiously  enough,  had 
discovered  that  it  possessed  far  superior 
power  to  all  other  fatty  suljstances  in 
penetrating  and  softening  leather.  At 
that  time  the  eminent  Edinburgh  drug- 
gists, Duncan  and  Elockhart,  did  not 
dispense  one  gallon  in  the  j'ear,  whereas 
at  present  they  dispense  between  six  and 
seven  hundred  gallons  annually. 

A  most  extensive  experience  has  now 
amply  confirmed  the  opinion  I  published 
regarding  it  thirty  years  ago — viz.  "That 
no  remedy  has  so  rapidly  restored  the  ex- 
hausted powers  of  the  patient,  improved 
the  nutritive  functions  generally,  stopped 
or  diminished  the  emaciation,  checked  the 

'  See  the  author's  treatise  on  the  Oleum 
Jecnris  Aselli,  &c.,  1S41;  also  ^Yitll  Appendix, 

1847. 
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perspiration,  quieted  the  cough  and  ex- 
pectoration, and  produced  a  most  favor- 
able influence  on  tlie  local  disease.  Many 
individuals  presenting  the  emaciation, 
profuse  sweats,  constant  cough  and  ex- 
pectoration, as  most  prominent  symptoms, 
with  a  degree  of  weakness  that  prevented 
their  standing  alone,  after  a  few  weeks' 
use  of  it,  are  enabled  to  get  up  with  ease 
and  walk  about,  with  a  visible  improve- 
ment in  their  general  health,  and  an  in- 
creased amount  of  flesh."  Thus  it  must 
be  regarded  as  an  analeptic  (auca.afi!ia.vui,  to 
repair)  or  general  restorative,  being  di- 
gestible where  no  other  kind  of  animal 
food  can  he  taken  in  suflicient  quantity  to 
furnish  the  tissues  with  a  proper  amount 
of  fatty  material.  It  is  not  by  a  chemical 
so  much  as  by  a  histological  process  that 
the  result  is  produced. 

By  some,  however,  it  is  supposed  that 
the  superiority  of  cod-liver  oil  over  other 
fatty  substances  is  owing  to  the  iodine, 
bromine,  resin,  and  other  medicaments  it 
contains.  But  the  quantity  of  these  drugs 
iu  cod-liver  oil  is  very  minute,  and  it  has 
been  abundantly  proved  that  no  combina- 
tion of  them  given  internally  has  any 
effect  on  the  progress  of  Phthisis.  Hence 
the  idea  of  giving  a  watery  extract  of  cod- 
liver  oil,  when  the  oil  cannot  be  taken, 
appears  to  us  to  be  erroneous  in  theory, 
and  unlikely  to  succeed  in  practice.  On 
the  other  hand,  there  are  so  few  persons 
who  cannot  take  the  oil  when  it  is  abso- 
lutely necessary,  that  such  preparations 
need  be  very  seldom  employed.  I  have 
known  many  individuals  who  prefer  the 
brown  and  apparently  nauseous  to  the 
light  and  comparatively  pure  oil.  In  all 
cases,  that  kind  of  oil  is  best  that  is  most 
readily  tolerated  by  the  stomach.  Those 
who  at  first  express  dislike  to  the  remedy, 
by  a  little  perseverance  may  be  made  to 
take  it  readily  ;  if  not,  they  should  try 
whether  it  be  retained  best  immediately 
before,  immediately  after,  or  in  the  inter- 
vals of  meals.  The  crunching  a  biscuit, 
or  a  lump  of  sugar  on  which  there  has 
been  placed  a  drop  of  some  essential  oil, 
sometimes  removes  the  difficulty.  At 
others,  a  little  coffee,  orange  wine,  or  a 
bitter,  and  occasionally  slightly  warming 
the  oil,  so  as  to  render  it  more  fluid,  an- 
swer well.  By  these  or  similar  methods, 
it  is  rare  indeed  that  the  oil  cannot  be 
taken.  [The  addition  of  ether  to  cod- 
liver  oil  has  lately  been  recommended. — 
H.] 

Numerous  substitutes  have  been  pro- 
posed for  cod-liver  oil,  such  as  shark, 
dugong,  and  skate  oils,  cocoa-nut  oil, 
neat's-foot  oil,  &c.  Any  of  these  sub- 
stances, including  cream  and  butter,  so 
long  as  they  can  be  assimilated,  and  do 
not  prove  purgative,  are  beneficial  in 
Phthisis.  It  will  be  found,  however,  that, 
of  all  oleaginovi'i  matters  known,  cod-liver 


oil  is  the  most  generally  useful  and  the 
best.  Dr.  Baur,  of  Tubingen,  recom- 
mended that  it  should  be  used  externally, 
but  extensive  trial  has  demonstrated  what 
physiology  teaches,  viz.  that  the  skin, 
being  only  slightly  pervious  to  substances 
^  fr<5m  without,  cannot  be  made  the  vehicle 
for_  introducing  nutritive  matter.  Dr. 
Buist,  of  Aberdeen,  recommended  injec- 
tions into  the  rectum,  but  objections  to 
the  use  of  constant  enema  ta  in  this 
country  are  insurmountable,  and  although 
useful  as  a  temporary  measure,  cannot  be 
made  available  to  a  sufficient  degree  for 
the  cure  of  a  disease  like  Phthisis.  AVhat 
then  is  really  required  is  not  oil  added 
directly  to  the  blood,  but  oil  digested  and 
emulsionized  by  the  pancreatic  and  other 
intestinal  fluids  ;  a  truth  which  has  in- 
duced Dr.  Dobell  to  recommend  that  be- 
fore administration  it  should  be  mixed 
with  pancreatic  juice. 

In  most  cases  where  there  is  fever, 
rapid  pulse,  and  furred  tongue,  cod-liver 
oil  is  no  more  tolerable  than  food.  Under 
such  circumstances  it  should  not  be  in- 
sisted on.  It  will  also  he  judicious,  when 
taken  for  any  length  of  time,  to  intermit 
its  use  now  and  then  for  a  few  weeks,  and 
give  in  its  stead  a  vegetable  bitter.  By 
attention  to  this  circumstance,  the  medi- 
cal practitioner  will  easily  satisfy  himself 
that  in  this  substance  he  possesses  a  most 
valuable  means  of  prolonging  life,  and 
sometimes  even  of  causing  permanent 
cure  in  Phthisis  Pulmonalis,  especially 
when  the  benefits  it  confers  are  conjoined 
with  the  other  methods  of  general  treat- 
ment to  be  noticed. 

An  additional  benefit  has  followed  the 
obvious  good  effects  of  cod-liver  oil  in 
Phthisis,  as  stated  by  Dr.  E.  Smith,  who 
says  :  "A  prime  reason  of  tlie  good  which 
has  resulted  from  the  use  of  the  cod  oil  is 
the  regular  supply  of  fat  to  persons  who 
otherwise  would  not  have  taken  it  in  due 
quantity;  and  a  great  merit  in  the  intro- 
duction of  it  to  general  use  is  in  having 
led  inquirers  to  prove  the  very  important 
part  which  fat  plays  in  the  animal  sys- 
tem, and  the  real  necessity  for  it  which 
exists  in  all  persons  and  particularly  in 
the  young.'"  This  observation  evidently 
results  from  the  histology,  pathology,  and 
treatment  of  Phthisis  which  for  so  many 
years  we  have  endeavored  to  impress 
upon  the  profession. 

Pure  Atmosphere.— If  it  be  essential  for 
the  purpose  of  nutrition  to  supply  the 
blood  with  those  materials  which  are  ne- 
cessary for  building  up  the  tissues  and 
compensating  the  "waste  they  undergo 
during  their  action,  it  is  equally  so  that 
such  "materials  should  be  properly  pre- 
pared and  fitted  for  the  purposes  to  which 
they  are  to  be  applied.     Of  the  various 

'  On  Consumption,  p.  348. 
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processes  necessary  to  this  end  there  can 
be  Uttle  doubt  that  that  of  respiration  is 
the  chief,  the  object  of  wliich  is  constantly 
to  introduce  into  the  blood  from  the  at- 
mospheric air  a  certain  amount  of  oxygen, 
and  constantly  to  give  off  from  the  blood 
to  the  air  a  corresponding  amount  of  car- 
bonic acid  gas.  If  the  lungs  be  feebleor 
diseased,  their  action  is  of  course  dimin- 
ished, a  circumstance  which  only  renders 
it  the  more  necessary  that  no  difficulty  to 
oxygenation  of  the  blood  should  be  allow- 
ed to  originate  from  a  deteriorated  con- 
stitution (5f  the  air  itself.  But  this  truth 
is  one  which  it  is  exceedingly  difficult  to 
impress  upon  patients,  the  irritability  of 
whose  chests  and  whose  susceptibility  to 
cold  induce  them  to  close  the  doors  and 
windows,  and  thus  prevent  fresh  air  from 
entering  their  rooms.  ISTow,  while  the 
giving  off  carbonic  acid  gas  by  the  lungs 
makes  no  impression  upon  the  mass  of  the 
atmosphere  at  large,  it  soon  sensibly  de- 
teriorates the  amount  of  air  inclosed  in  a 
moderate-sized  room,  the  breathing  of 
which  is  most  destructive  to  the  phthi- 
sical invalid.  Instead  of  inhaling  only 
oxygen  and  nitrogen,  and  expiring  car- 
bonic acid  gas  and  nitrogen,  they  take 
in  a  sensible  amount  of  carbonic  acid  at 
each  inspiration,  which  poisons  the  arte- 
rial blood,  renders  it  less  fit  for  nutri- 
tion, and  irritates  and  burdens  the 
lungs,  occasions  languor,  bad  appetite, 
pallor  of  countenance,  and  indeed  every 
evil  which  it  should  be  the  aim  of  the 
phj'sician  to  remove.  Moreover,  good 
diet  and  cod-liver  oil  must  be  useless  un- 
less a  vigorous  respiration  exists  at  the 
same  time,  as  the}-  tend  to  increase  tlie 
carbonaceous  elements  in  the  frame, 
which  are  mostly  excreted  by  the  lungs. 
A  proper  ventilation  of  the  rooms  occu- 
pied by  the  patient  is  therefore  absolutely 
essential,  and  this  rule  especially  applies 
to  the  sleeping  room.  The  majority  of 
mankind  spend  one-third  of  their  life  in 
sleep,  while  the  invalid  often  remains  in 
the  bed  or  bedroom  much  longer.  How 
important  then  is  it  to  secure  a  pure 
breathing  air  during  this  period  1 

It  is  now  twenty  -  five  years  since  I 
became  convinced  of  the  injury  of  shut- 
ting up  patients  in  their  rooms  during 
winter,  and  regulating  the  temperature, 
as  was  formerly  the  custom.  A  young 
man,  with  cavities  in  his  lungs,  who  had 
borne  confinement  in  this  way  tolerably 
well  for  a  winter,  found  it  so  irksome  on 
a  second  trial,  that  on  one  occasion  he 
went  out  and  walked  to  the  top  of  Ar- 
thur's Seat.  Instead  of  being  worse,  he 
that  day  ate  his  dinner  with  appetite,  all 
his  symptoms  were  moderated,  and  under 
the  combined  influence  of  pure  air  and 
exercise  he  not  only  was  better,  but  ulti- 
mately worked  out  a  perfect  cure,  and  is 
now  alive  in  good  health.     Since  then  I 


have  had  abundant  opportunities  of  satis- 
fvin"^  nivself  of  the  great  advantages  to  be 
derived  "from  securing  free  ventilation  and 
pure  air  to  consumptives. 

These  points  are  dwelt  on  as  forcibly  as 
possible,   because  it  must  be    admitted 
that,  partly  as  the  result  of  custom  or 
prejudice   and  partly  in  consequence  of 
the  severity  and   changeableness  of  the 
climate,  a  good  ventilation  of  the  house 
and  sleeping  room  is,  in  this  country,  a 
matter  of  extreme  difficulty.    In  all  cases, 
however,  it  merits  the  especial  attention 
of  the  physician.    Hence  he  should  regard 
the  position  of  the  house,  the  nature  of 
the  prevailing  Winds,  the  windows  of  the 
sittinsi-room,  and  the  place  in  it  occupied 
by  the  patient,  how  the  bed  is  placed  iu 
reference  to  the  door  and  windows,  &o. 
The  great  end  he  should  aim  at  is  to  sur- 
round his  patients  with  as  much  pure  air 
as  possible,  consistent  with  warmth  and  ab- 
sence of  drawihts,  a  problem  often   very 
difficult  to  work  out.    There  should  be  no 
curtains    round   the    bed,    an    open    fire 
should  burn  in  the  room  during  winter, 
in  itself  an  excellent  ventilator,  the  bed 
should  be  placed  in  a  position  free  from 
the  direct  draught  between  the  fire  and 
the  door  or  window,  and  only  a  moderate 
temperature  permitted,  as  when  in  bed 
the  patient   ought   not  to  feel  cold.     In 
summer   good  ventilation   should   be  se- 
cured  by  letting   down   the  windows  an 
inch    or    so  at    the    top  —  an    excellent 
method,  first   strongly  insisted  upon  by 
Dr.    McCormack,    of   Belfast,    and    one 
which,  indeed,  is  at  all  times  available  in 
this  country ;  unfortunately,  abroad,  the 
construction  of  the  windows  does  not  ad- 
mit of  it.     The   necessity  of  constantly 
breathing  pure   air   should  prevent    the 
phthisical  patient  from  attending  crowded 
assemblies,    tables   (Vhote,    theatres,   con- 
certs, or  any  amusements  where  the  at- 
mosphere  must    necessarily   be    deterio- 
rated,  and    which,   being    breathed   for 
hours,  almost  invariably  exacerbates  the 
symptoms  and  increases  the  malady.     It 
is  in  consequence  of  the  facility  of  breath- 
ing a  purer  air  all  day,  and  the  necessary 
avoidance  of  crowded  and  closed  rooms 
at  night,  that  I  am  persuaded  the  upper 
classes  of  society  experience  much  of  the 
good  effects  of  residing  in  certain  places 
famed  for  their  climate — the  next  point 
we  must  consider. 

Climate.  —  It  was  formerly  supposed 
warm  climates  were  beneficial  for  con- 
sumptive patients,  and  artificially  heated 
temperatures,  cow-houses,  and  other  con- 
trivances were  had  resort  to,  to  compass 
this  end.  But  it  will  be  invariably  ob- 
served that  unaccustomed  warmth,  the 
excessive  heat  of  summer  and  autumn,  or 
the  climate  of  India  and  other  tropical 
countries,  is  most  injurious.  Continuous 
frost  and  cold  are  in  themselves  beneficial, 
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but  by  preventing  the  individual  taking 
exercise  in  tiie  open  air  they  are  not  on 
that  account  to  be  recommended.  What 
is  really  required  is  a  cool  temperate  cli- 
mate, free  from  great  alternations  of  tem- 
perature, which  should  range  from  55°  to 
66°  Fahr.  during  the  day,  and  from  45° 
to  55°  at  night.  The  air  should  be  dry, 
or  with  only  slight  moisture,  and  a  clear 
bright  sun.  Such  an  exhilarating  climate, 
in  which  exercise  can  be  taken,  almost 
daily  in  the  open  air  during  the  winter 
and  spring  months,  is  tlae  best  for  the 
consumptive  patient.  It  exists  to  the 
greatest  perfection  on  the  north  shore  of 
the  Mediterranean,  between  Cannes  and 
Savona  in  the  western,  and  between  Spez- 
zia  and  Pisa  in  the  eastern  Riviera.  It 
may  also  be  found  in  various  places  on 
the  southeast  coast  of  Spain,  especially  at 
Malaga  ;  on  the  north  African  shore,  such 
as  Algeria  and  Egypt,  and  many  other 
places.  In  the  western  hemisphere,  suit- 
able places  may  be  found,  especially  in 
the  islands  of  the  West  Indies,  and  in 
Australia  the  southern  shores  of  Victoria. 
The  native  of  the  British  Isles  who  visits 
the  sheltered  nooks  of  the  south  Europeau 
shore  between  Cannes  and  Pisa  will  be 
struck  with  the  bright  sun,  clear  atmo- 
sphere, genial  yet  bracing  air,  steady 
temperature,  verdure,  and  brilliant  vege- 
tation wliich  surround  him  from  January 
to  March' — months  which  at  home  are 
characterized  by  frost,  snow,  rain,  fog, 
gloom,  bleak  winds,  and  a  barren  vegeta- 
tion. After  this  period,  however,  the 
picture  is  reversed.  Then  a  hot  and  sul- 
try atmosphere,  a  scorching  sun,  an  intol- 
erable glare,  innumerable  mosquitoes,  a 
brown  and  burnt-up  vegetation  exist, 
while  at  home  there  prevail  a  genial 
atmosphere,  cool  breezes,  moderate  sun- 
beams, a  varying  sky,  an  emerald  foliage, 
and  a  charming  variety  of  mountain  and 
lake  which  gives  all  that  can  be  desired. 
I  do  not  know  a  better  winter  residence  for 
the  invalid  than  some  sheltered  bay  in  the 
western  Riviera  where,  in  consequence  of 
the  sea  being  immediately  in  front  of  his 
house,  and  innumerable  little  valleys  of 
the  Alps  close  behind  it,  he  can  at  all 
times  protect  himself  from  wind,  from 
whatever  quarter  it  may  blow.  Many 
observations  have  satisfied  me  that  the 
still,  warm,  and  moist  relaxing  atmo- 
sphere, though  of  the  greatest  service  in 
cases  of  asthma,  is  injurious  to  the 
phthisical  invalid.  Great  care  should  be 
taken  to  avoid   sharp  winds,  and   espe- 

'  On  this  subject  I  cannot  too  strongly 
recommend  the  perusal  of  Dr.  Henry  Ben- 
net's  work,  "Winter  in  the  South. of  Europe," 
although  the  views  expressed  in  the  text  are 
derived  from  personal  experience,  and  careful 
examination  of  the  great  advantages  referred 
to. 


daily  east  winds.  This  at  Mentone  is 
readily  done  by  walking  out  of  the  back 
door  of  your  house  directly  into  some  pro- 
tected Alpine  valley.  In  this  country, 
however  tar  we  go  west,  it  is  escaped 
with  difficulty,  and  as  a  general  rule 
North  Britain  more  especially  should  he 
avoided  from  January  till  the  end  of  May. 
In  summer  and  autumn,  on  the  other 
hand,  I  am  satisfied  that  the  cool  atmo- 
sphere of  Scotland  cannot  be  surpassed  in 
benefit,  especially  as  we  find  it  on  the 
shores  of  a  Highland  lake,  admitting  of 
every  variety  of  exercise,  active  and  pas- 
sive, in  the  open  air.  Indeed,  whate\er 
advantages  may  result  from  a  well-chosen 
winter  residence,  carelessness  in  fixing  on 
a  proper  habitation  during  summer  will 
more  than  counterbalance  the  good  pre- 
viously obtained.  It  is  by  perseverance 
in  well-doing  that  the  great  end  of  cure  is 
to  be  arrived  at. 

Por  winter,  the  best  climate  for  the 
consumptive  invalid  in  this  country  is  the 
south  coast,  extending  from  Hastings  on 
the  east  to  Penzance  on  the  west  side,  in- 
cluding the  several  stations  of  Bourne- 
mouth, Ventnor,  Sidmouth  and  Torquay. 
In  Scotland,  Rothsay,  and  in  Ireland, 
Cork,  are  the  best  stations.  To  the  large 
mass  of  persons  who  cannot  avail  them- 
selves of  even  these  advantages,  every 
opportunity  should  be  seized  on  of  going 
out  when  the  weather  admits  of  it.  It  is 
not  so  much  to  a  foreign  climate  itself 
as  to  the  facility  it  aflbrds  for  enjoying 
exercise,  and  free  atmosiDhere,  without 
tlie  risks  that  prevail  in  Great  Britain, 
that  the  benefit  is  to  be  attributed.  With 
proper  care,  however,  much  may  be  done 
at  home,  and  many  cases  have  been  per- 
manently cured  in  this  country  by  means 
of  hygienic  treatment,  conducted  on  the 
principles  we  are  now  advocating. 

Por  summer,  the  west  coast  of  Scotland; 
and  especially  the  beautiful  bays  on  the 
shore  of  Loch  Lomond,  near  Tarbet,  offer 
tlie  best  residence  for  the  consumptive. 
Here  the  immediate  neighborhood  of  Loch 
Long  furnishes  the  visitor  with  all  the 
advantages  of  a  marine  as  well  as  of  a 
fresh-water  lake,  both  which  are  so  situ- 
ated that  the  most  perfect  protection  from 
wind,  combined  with  shade,  is  close  at 
hand.  It  cannot  be  too  strongly  im- 
pressed upon  the  patient  that  careless- 
ness in  summer  too  often  more  than 
counterbalances  the  good  results  that 
have  been  obtained  in  winter. 

Exerche. — The  best  stimulant  for  nutri- 
tion is  appropriate  exercise,  which  by  ac- 
celerating the  circulation  and  respiration, 
and  causing  natural  wasting  of  the  tis- 
sues excites  the  demand  for  substance  to 
repair  it.  It  will  generally  be  found  use- 
less to  give  nutriment,  even  when  com- 
bined with  pure  air  and  good  climate,  un- 
less by  means  of  exercise,  air  be  forced 
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into  the  lungs  in  somewhat  increased 
quantity,  and  circulated  by  means  of  the 
blood  throughout  the  system.  And  here 
it  is  that  favored  localities  are  of  so  much 
value,  by  tempting  the  invalid  out  of  the 
house,  and  permitting  him  to  remain 
there,  without  encountering  cold,  wind, 
rain,  or  other  risks  to  which  he  is  exposed 
in  this  country.  All  exercise,  however, 
should  stop  short  of  considerable  fatigue. 
I  say  considerable,  because  some  patients 
are  always  indisposed  to  move,  and  plead 
weakness  and  fatigue  as  incapacitating 
them  from  any  exercise  whatever.  "Walk- 
ing, or  riding  on  horseback,  are  the  best 
kinds  of  exercise  when  weakness  is  not 
great.  Slowly  climbing  a  hill  brings  all 
the  muscles  into  action,  and  is  a  good 
stimulant  to  the  respiratory  and  circula- 
tory systems.  All  violent,  sudden  and 
unequal  exertions  should  be  avoided. 
Reading  or  speaking  aloud,  singing  or 
practising  upon  some  wind  instrument, 
may  be  permitted  in  moderation,  when 
the  disease  is  not  active,  but  should  never 
be  long  continued.  As  a  general  rule 
they  are  injurious.  It  is  often  better  to 
take  a  little  exercise  at  a  time,  but  fre- 
quently in  the  course  of  the  day,  and  to 
continue  it  regularly  and  methodically, 
gradually  increasing  its  amount  and  vary- 
ing its  character  as  the  strength  improves. 

For  those  who  are  weak  and  feel  soon 
exhausted,  passive  exercise  is  best,  such 
as  in  a  carriage  or  in  a  boat,  of  course 
■well  wrapped  up  and  protected  from  the 
wind.  In  summer,  sitting  or  lying,  well 
supported,  in  a  boat  pulled  on  a  Highland 
lake,  while,  for  occupation,  reading,  mixed 
with  a  little  fishing,  and  the  C(mversation 
of  a  pleasant  companion — the  various  tints 
and  outlines  of  the  landscape  also  serving 
occasionally  to  occupy  the  attention — is 
perhaps  the  most  salubrious  kind  of  exer- 
cise for  the  not  over-weakened  invalid. 
Por  the  same  reason  long  voyages  at  sea 
are  beneficial.  I  can  speak  with  confi- 
dence of  the  three  months'  voyage  to  Aus- 
tralia by  the  Cape  of  Good  Hope,  com- 
mencing about  the  end  of  October.  The 
climate  is  all  that  could  be  wished  for,  the 
trade-winds  assist  the  vessel  forward,  the 
sea  breeze  is  invigorating,  and  the  life  on 
deck  all  that  could  be  desired.  I  have 
known  many  persons,  very  ill  on  leaving, 
lose  all  their  symptoms  before  landing  at 
Sydney  or  Melbourne.  Sultry  heat  on 
shore  must  then  be  carefully  avoided,  and 
the  visiting  neighboring  mountains  or 
Tasmania  becomes  necessary  in  summer, 
in  order  to  avoid  the  enervating  effect  of 
extreme  heat.  The  return  voyage  should 
be  carefully  considered,  and  the  winter  at 
Cape  Horn  especially  avoided. 

When  none  of  these  methods  are  avail- 
able, sitting  out  in  the  open  air  should 
alwaj-s  be  insisted  on,  in  a  garden,  on  a 
balcony,  or  even  at  an  open  window,  any- 


thing being  better  than  remaining  shut 
up  in  a  room  from  morning  to  night. 

In  this,  as  in  all  other  matters  eoncern- 
ino-  hygiene,  the  patient  requires  to  be 
cautioned  and  carefully  watched.  For  if 
some  feel  disposed  to  do  too  little,  others 
imagine  they  cannot  do  too  much.  Un- 
der the  idea  that  riding  was  beneficial,  I 
have  known  a  man  hire  a  horse,  and  gal- 
lop about  until  he  was  so  exhausted  that 
he  did  not  recover  for  a  fortnight.  Others 
in  foreign  hotels  have  taken  rooms  at  the 
top  of  the  house  to  obtain  pure  air,  with- 
out considering  the  excessive  toil  imposed 
upon  them  by  having  to  climb  the  lofty 
stairs.  Others  take  villas  in  the  neigh- 
borhood of  towns,  and  are  thus  led  into  a 
daily  fatiguing  walk  greater  than  their 
strength  will  sustain.  Again,  free  expo- 
sure to  the  air  must  be  conjoined  with 
avoidance  of  draughts  and  cold  winds. 
The  rapid  motion  of  a  carriage  through  a 
dry  bracing  atmosphere  is  too  much  for 
the  invalid,  who  should  proceed  slowly. 
Carelessness  and  often  an  unacquaintance 
with  these  dangers  are  constantly  pro- 
ducing mischief,  so  that  the  watching  and 
regulating  these  matters  will  require  all 
the  vigilance  of  the  practitioner. 

Bathing. — There  is  no  doubt  that  the 
relation  between  the  skin  and  lungs  is 
very  intimate,  a  fact  better  observed  per- 
haps in  Phthisis  than  in  any  other  dis- 
ease. When  the  lung  can  no  longer  exhale 
the  large  amount  of  watery  vapor  which 
is  required,  it  is  separated  by  the  skin  as 
insensible  or  sensible  perspiration.  Any 
sudden  cold  or  chill  affecting  the  skin  is 
at  once  communicated  to  the  lungs  by 
reflex  action,  and  excites  irritation  and 
cough.  Now  this  susceptibility  of  the 
skin,  so  far  from  being  prevented,  is  fos- 
tered and  increased  by  constantly  living 
in  warm  rooms,  wrapping  up  too  closely 
in  shawls  or  furs,  warm  bathing,  oint- 
ments, &c.  &c.  What  is  required  is,  that 
the  skin  should  be  kept  constantly  clean, 
and  the  epidermis  and  sebaceous  matter 
that  obstructs  the  orifices  of  the  ducts 
daily  removed  by  cold  bathing  whereby 
the  organ  is  gradually  accustomed  to  the 
application  of  a  lower  temperature,  and 
rendered  less  liable  to  be  affected  by 
changes  in  the  atmosphere  or  wind.  In 
the  majority  of  cases  also  a  momentary 
plunge  into  the  cold  bath  produces  a  glow 
of  lieat  and  pleasant  feeling  of  reaction, 
exciting  the  capillary  circulation  of  the 
surface,  and  relieving  congestion  in  the 
lungs.  When,  however,  in  consequence 
of  weakness,  such  reaction  is  not  experi- 
enced, but  in  its  stead,  shivering,  head- 
ache, and  continued  cold,  then  either  a 
tepid  bath  should  be  employed,  or  the  sitz 
bath,  and  sponging  rapidly  only  the  chest 
and  throat  should  be  practised.  There  is 
no  better  protection  against  catching  fre- 
quent colds  than  daily  sponging  the  chest 
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with  cold  water.  The  neck  and  chest, 
however,  should  always  be  covered,  the 
growth  of  beard  and  moustache  in  men 
encouraged,  whilst  women  should  avoid 
low  dresses,  and  always  be  prepared  with 
an  extra  shawl  to  throw  round  the  should- 
ers, even  in  going  from  one  room  to  an- 
other through  an  exposed  lobby.  Kespi- 
rators  are  not  useful  in  conveying  warm 
air  into  the  lungs,  nature  having  carefully 
provided  for  this,  but  by  acting  as  exti-a 
pieces  of  clothing,  and  protecting  the  skin 
of  the  face.  An  ordinary  comforter,  and 
a  small  shawl  held  in  the  hand  to  be  ap- 
phed  to  the  face  on  encountering  a  sudden 
gust  of  wind,  is  a  better  contrivance. 

From  what  has  been  now  stated  with 
regard  to  the  general  or  hygienic  treat- 
ment of  Phthisis  Pulmonalis  it  will,  we 
trust,  be  apparent  that  all  the  means 
spoken  of  unite  to  produce  one  result,  and 
that  no  one  of  them  alone  can  be  depended 
upon.  It  will  be  of  little  use  giving  good 
diet  or  cod-liver  oil,  unless  a  pure  atmo- 
sphere enter  the  lungs  so  that  chylifica- 
tion  may  produce  good  sanguification, 
while  these  in  their  turn  are  directly 
stimulated  by  exercise  and  judicious  bath- 
ing. All  these  operations  work  together 
for  good,  the  object  being  to  stimulate  the 
whole  nutritive  functions,  augment  appe- 
tite, gradually  increase  the  strength,  ar- 
rest the  onward  progress  of  the  disease, 
and  initiate  in  it  that  retrograde  process 
formerly  described,  which  shall  terminate 
in  health.  To  arrive  at  this  end,  how- 
ever, a  special  treatment  will  be  required 
for  each  individual  case,  which  we  must 
next  proceed  to  describe. 

Special  Treatment  of  Phthisis 
Pulmonalis. — It  is  to  the  undue  import- 
ance so  frequently  given  to  the  special  as 
distinguished  from  the  general  treatment 
of  Phthisis  that  the  former  want  of  suc- 
cess may  be  attributed.  The  management 
of  individual  symptoms  and  the  adminis- 
tration of  drugs,  so  far  from  being  the 
chief,  should  invariably  be  the  subordi- 
nate part  of  our  object,  and  this  for  the 
obvious  reason  that,  if  nutriment  succeed 
in  checking  the  disease,  the  symptoms 
will  disappear  of  themselves.  At  the 
same  time  it  must  necessarily  happen  in 
the  course  of  every  case  that  various  symp- 
toms and  complications  will  press  them- 
selves upon  our  notice,  and  their  pallia- 
tion or  removal,  while  still  continuing  our 
general  efforts  at  cure,  is  always  a  matter 
of  great  importance.  It  is  only  by  study- 
ing individual  examples  of  the  disease, 
observing  the  numerous  and  varied  com- 
binations and  indications  that  each  pre- 
sents, that  the  difficulties  the  practitioner 
has  to  combat  in  this  way  can  possibly  be 
understood.  I  have  too  frequently  seen 
patients  lying  in  bed,  enervated,  without 
appetite,    sweating  at  night,  and  appa- 


rently sinking,  with  a  mass  of  bottles  and 
boxes  at  the  bedside  bewildering  to  con- 
template—each of  these  it  is  iniaginud  has 
some  special  symptom  or  purpose  to  fulfil 
—such  as  lozenges,  drops,  and  mixtures, 
to  relieve  coughs  ;  opiates  and  sedatives, 
to  cause  sleep  and  diminish  irritability; 
catechu,  gallic  acid,  tannin,  and  acetate 
of  lead,  tocheckdiarrlwea  or  arrest  liiemop- 
tysis  ;  sulphuric  acid,  to  relieve  sweating; 
chalk  and  antacids,  to  combat  acidity  and 
dyspepsia ;  quinine,  iron,  or  bitters,  as 
tonics  ;  wine,  to  support  strength  ;  cod- 
liver  oil,  &c.  &c.  All  these  I  have  seen 
administered  at  intervals  about  the  same 
time,  so  that  the  stomach,  drenched  with 
drugs,  is  utterly  prevented  from  perform- 
ing its  healthy  functions.  Under  such 
circumstances  suspending  all  such  sup- 
posed remedies,  or  preventing  the  patient 
from  having  recourse  to  them  at  will,  is 
often  the  best  introduction  to  an  improve- 
ment, which  the  cold  or  tepid  bath,  in- 
sisting on  their  getting  up  and  going  into 
the  open  air,  has,  much  to  their  surprise, 
tended  to  increase.  It  follows  that,  in  all 
our  attempts  to  relieve  symptoms,  the 
utmost  care  should  be  taken  not  to  inter- 
fere with  the  far  more  important  object  of 
arresting  and  ultimately  curing  the  dis- 
ease by  general  treatment.  The  various 
phenomena  that  present  themselves,  there- 
fore, should  be  managed  as  follows. 

Loss  of  Appetite  and  Di/spepsia. — These 
are  the  most  constant  and  important 
symptoms  of  Phthisis,  inasmuch  as  they 
interfere  more  than  any  other  with  the 
nutritive  processes.  If  food,  or  its  substi- 
tute, cod-liver  oil,  cannot  be  taken  and 
digested,  it  is  in  vain  to  hope  for  amelio- 
ration. Here  we  should  avoid  a  mistake 
into  which  the  inexperienced  are  very 
liable  to  fall.  Nothing  is  more  common 
than  for  phthisical  patients  to  tell  their 
medical  attendants  that  their  appetite  is 
good,  and  that  they  eat  plentifully,  when 
more  careful  inquiry  proves  that  the  con- 
sumption of  food  is  altogether  inadequate, 
and  that  they  loathe  every  kind  of  animal 
diet.  "We  should  never  be  satisfied  with 
general  statements,  but  determine  the 
kind  and  amount  of  food  taken,  when  suf- 
ficient proof  will  be  discovered,  in  the 
vast  majority  of  cases,  of  the  derangement, 
formerly  alluded  to,  of  the  appetite  and 
digestive  powers.  Very  commonly  also 
there  will  be  acid  and  other  unpleasant 
tastes  in  the  mouth,  loathing  of  food,  and 
other  dyspeptic  symptoms.  In  all  such 
cases,  especially  if  too  much  medicine  has 
been  already  given,  the  stomach  should 
be  allowed  to  repose  itself  before  anything 
be  administered ,  even  cod-liver  oil.  Sweet 
milk,  with  toasted  bread,  and  small  por- 
tions of  meat  nicely  cooked,  so  as  to  tempt 
the  capricious  appetite,  should  be  tried. 
Then  ten  drops  of  the  sp.  ammon.  aromat., 
given  every  four  hours  in  a  wine-glassful 
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of  some  bitter  infusion,  such  as  tliat  of 
caluniba  or  gentian,  witli  a  little  tinct. 
aurantii,  tinct.  earJamomi,  or  other  car- 
minative. In  this  way  the  stomach  often 
regains  its  tone,  food  is  taken  better,  and 
then  cod-liver  oil  may  be  tried,  first  in 
teaspoonful  doses,  cautiously  increased  ; 
or  other  forms  of  f;xt,  such  as  pork  fat, 
bacon,  suet,  or  butter,  may  be  tried. 
Should  this  plan  succeed,  amelioration  in 
the  symptoms  will  be  almost  certainly 
observed. 

Nmisea  and  Vomiting.— l^ot  unfrequent- 
ly  the  stomach  is  still  more  deranged; 
there  is  a  feeling  of  nausea  and  even  vom- 
iting on  taking  food.  In  the  later  stage 
of  iphthisis,  vomiting  is  also  sometimes 
occasioned  by  violence  of  the  cough,  and 
the  propagation  of  reflex  actions,  by  means 
of  the  par  vagum,  to  the  stomach.  In  the 
former  case,  the  sickness  is  to  be  alleviated 
by  carefully  avoiding  all  those  substances 
which  are  "likely  to  occasion  a  nauseating 
effect,  by  not  "overloading  the  stomach, 
but  allowing  it  to  have  repose.  Here 
also,  in  cases  ivhere  too  much  medicine 
has  been  admhiistered,  a  suspension  of  all 
medicaments  for  a  few  days  will  frequently 
enable  the  practitioner  to  introduce  nour- 
ishment cautiously  with  the  best  effect.  I 
have  found  the  following  mixture  very 
effectual  in  checking  the  vomiting  in 
Phthisis:  R.  Naphthas  medicinalis  3j  ; 
tinct.  cardamom  i  comp.  §j  ;  mist,  cam- 
phorse  5  vij.  M.  ft.  mist.,  of  which  a  sixth 
part  may  be  taken  every  four  hours. 
AVhen  it  de]iends  on  the  cough,  those 
remedies  ad\ised  for  that  symptom  should 
be  given.  I  have  tried  emetics  for  the 
relief  of  nausea  and  vomiting,  but  with 
no  good  result. 

Cough  and  Expectoration. — At  first  the 
cough  in  Phthisis  is  dry  and  hacking. 
When  tubercle  softens  or  bronchitis  is 
present,  it  becomes  moist  and  more  pro- 
longed. When  excavations  exist,  it  is 
hollow  and  reverberating.  In  every  case 
cough  is  a  spasmodic  action,  occasioned 
by  exciting  the  branches  of  the  pneumo- 
gastric  nerves,  and  causing  simultaneous 
reflex  movements  in  the  bronchial  tubes 
and  muscles  of  the  chest.  The  expectora- 
tion following  dry  cough  is  at  first  scanty 
and  muco-purulent,  and  afterwards  co- 
pious and  purulent.  When  it  assumes 
the  nummular  form, — that  is,  occurs  in 
viscid  rounded  masses,  swimming  in  a 
clear  fluid  mucus, — it  is  generally  brought 
up  from  pulmonary  excavations.  The 
accumulation  of  the  sputum  in  the  bron- 
chial tubes  is  an  exciter  of  cough ;  and 
hence  the  latter  symptom  is  often  best 
combated  by  those  means  which  diminish 
the  amount  of  sputum.  When,  on  the 
other  hand,  the  cough  is  dry,  those  reme- 
dies should  be  vised  which  diminish  the 
sensibility  of  the  nerves.  In  the  first 
case,  the  amount  of  mucus  and  pus  formed 


will  materially  depend  on  the  weakness 
of  the  body  and  the  onward  progress  of 
the  tubercle.  Hence  good  nourishment 
and  attention  to  the  digestive  functions 
are  tlie  best  means  of  checking  both  the 
couo-h  and  the  expectoration;  whereas, 
givinn-  nauseating  mixtures  of  ipecacuanha 
and  squills  is  perhaps  the  worst  treatment 
that  can  be  employed.  There  is  no  point 
which  experience  has  rendered  me  more 
certain  of  than  that,  however  these  symp- 
toms may  be  palliated  by  cough  and  ano- 
dyne remedies,  the  stomach  is  thereby 
rendered  intolerant  of  food,  and  the  cura- 
tive tendency  of  the  disease  is  impeded. 
On  the  other  hand,  nothing  is  more  re- 
markable than  the  spontaneous  cessation 
of  the  cough  and  expectoration  on  the 
restoration  of  the  digestive  functions  and 
improvement  in  nutrition.  When  the 
cough  is  dry,  as  may  occur  in  the  first 
stage,  with  crude  tubercle,  and  in  the  last 
staged  with  dry  cavities,  slight  counter- 
irritation  is  the  best  remedy,  employed  in 
various  forms.  Opium  may  relieve,  but 
it  never  cures.  The  occasional  use  of  the 
sponge  saturated  in  a  solution  of  nitrate 
of  silver  is  frequently  of  the  greatest  ser- 
vice, especially  when  from  irritation  of 
the  fauces  or  larynx  vomiting  is  occa- 
sioned. 

There  is  a  period  in  the  history  of 
chronic  Phthisis  when  the  cavities  become 
dry  and  the  sputum  inspissated,  tough, 
and  difficult  to  expectorate.  The  practi- 
tioner is  then  frequently  asked  for  some 
medicine  to  loosen  the  phlegm,  relieve  the 
feeling  of  tightness  or  compression  in  the 
chest,  and  dyspnoea.  Under  these  cir- 
cumstances, in  no  case  should  he  resort  to 
expectorants  and  opiates.  The  patient 
should  be  instructed  that  these  are  favor- 
able symptoms,  and  indicate  healing  and 
cicatrization  going  on  in  his  chest.  In- 
stead of  relaxing,  now  is  the  time  to  per- 
severe in  avoiding  palliatives  which  nau- 
seate and  depress  the  system.  A  few 
drops  of  sulphuric  ether  in  camphor  julep, 
diminishing  alarm,  and  a  little  quietude, 
constitute  all  the  treatment  required. 
[An  excellent  combination  for  such  cases, 
which  does  not  nauseate,  is  of  ammonium 
carbonate,  2  or  3  grains  at  a  dose,  with 
syrup  of  wild  cherry  bark,  in  teaspoonful 
doses.' — H.] 

Pain. — It  is  very  surprising  to  what  an 
extent  tubercular  disease  of  the  lung  may 
occasionally  proceed,  without  causing  in- 
convenience in  the  chest.  Frequently 
there  are  sensations  of  constriction  or  op- 
pression, which,  however,  scarcely  excite 
attention;  or  from  their  fugitive  character 
are  attributed  to  any  cause  but  the  right 
one.  Occasionally  there  is  a  fixed  pain  in 
the  affected  side,  which  is  increased  on 
coughing.  This  more  especially  occurs 
when  there  is  chronic  pneumonia  or  pleu- 
risy.    The  best  method  of  reUef  is  to  keep 
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the  parts  at  rest  as  much  as  possible,  and 
apply  warm  fomentations  or  a  hot  poul- 
tice. Sliglit  counter-irritation  with  tinc- 
ture of  iodine  may  also  he  tried. 

On  the  other  hand,  leeches  and  cupping, 
though  they  may  give  relief,  are  opposed 
to  the  general  principle  of  supporting  tlie 
strengtn,  and  should  he  avoided.  The 
same  may  be  said  of  blisters,  croton  oil, 
tartar  emetic  ointment,  and  the  moxa.  I 
have  long  satisfied  myself  that  severe 
counter-irritation  is  of  no  real  benefit, 
whilst  it  produces  an  amount  of  suffering 
that  irritates,  and  frequently  does  harm. 
Opiates  are  also  injurious,  by  destroying 
the  appetite  and  increasing  the  perspira- 
tions. At  the  same  time,  if  pain  beivery 
distressing  and  long-continued,  and  espe- 
cially if  it  destroy  sleep,  some  anodyne 
must  sooner  or  later  be  had  recourse  to. 
Under  these  circumstances  I  have  found 
chlorodyne  derange  the  appetite,  tongue, 
and  stomach  less  than  any  other  remedy 
of  this  class,  lieccntly,  chloral  in  fifteen 
or  twenty-grain  doses  has  seemed  to  me 
to  act  as  a  pure  hypnotic  and  cause  less 
disturbance  to  the  economy  than  other 
remedies.  Again,  Avhen  all  curative 
efforts  are  obviously  useless,  and  death  is 
approaching,  palliatives  need  no  longer 
be  withheld.  Then,  all  hopes  of  course 
being  abandoned,  relief  of  pain,  if  it  ex- 
ists, becomes  our  chief  duty.  But  even 
then  it  should  be  effected  vy^ith  caution 
and  discretion,  other-wise  the  discomfort 
and  increase  of  other  symptoms  in  the  pa- 
tient will  more  than  counterbalance  the 
temporary  benefit  obtained. 

[Tliere  is  reason  for  attaching  some  im- 
portance to  the  sviggestion  of  Dr.  E. 
Smitli,  that  small  or  moderate  doses  of 
opium  or  morphia,  given  (in  advanced 
cases)  through  the  day  as  well  as  at  niglit, 
may  lessen  the  waste  of  substance  and  of 
energy,  the  palpable  occurrence  of  which 
has  given  rise  to  the  name,  consumption. 

Diarrhoea.  —  This  is  a  very  common 
symptom  throughout  the  whole  progress 
of  Phthisis,  at  first  depending  on  the  ex- 
cess of  acidity  in  the  alimentary  canal,  to 
wliich  we  have  alluded,  but  in  advanced 
cases  connected  with  tubercular  deposit 
and  ulceration  in  the  intestinal  canal. 
The  best  method  of  checking  this  trouble- 
some symptom  is  by  improving  the  quality 
and  amount  of  the  food.  The  moment 
the  digestive  i^rocesses  are  renovated,  this, 
witli  the  other  functional  derangements 
of  the  alimentary  canal,  will  disappear. 
Hence  at  an  early  period  we  should  avoid 
large  doses  of  opium,  gallic  acid,  tannin, 
and  other  powerful  astringents,  and  de- 
pend upon  the  mildest  remedies  of  this 
class,  such  as  challj  with  aromatic  confec- 
tion, or  an  antacid,  such  as  a  few  grains 
of  carbonate  of  potash.  When,  on  the 
other  hand,  in  advanced  Phthisis,  con- 


tinued diarrhoea  appears,  and  is  obstinate 
under  such  treatment,  then  it  may  be  pre- 
sumed that  tubercular  disease  of  the  intes- 
tine is  present,  and  the  stronger  astringents 
with  opium  may  be  given  as  palliatives. 

Hwrnojitysis. — This  symptom  sometimes 
appears  suddenly,  as  we  have  seen,  in  in- 
dividuals in  whom  there  has  been  no  pre- 
vious suspicion  of  Plithisis,  and  in  whom, 
on  careful  examination,  no  pihysical  signs 
of  tlie  disease  can  be  detected.  On  othur 
occasions,  the  sputum  may  be  more  or 
less  streaked  with  blood  ;  and  lastly,  it 
may  occur  in  the  advanced  stage  of  the 
disease,  apparently  from  ulceration  of  a 
tolerably  large  vessel  which  may  be  di- 
lated or  aneurismal.  In  all  these  cases 
the  best  remedy  is  perfect  quietude,  and 
avoidance  of  every  kind  of  exjitement, 
bodily  and  mental.  Astringents  have 
been  recommended,  especially  tannin, 
gallic  acid,  acetate  of  lead,  and  opium  ; 
but  how  these  remedies  can  operate,  I  am 
at  a  loss  to  understand;  and  I  have  never 
seen  a  case  in  which  their  administration 
was  unequivocally  useful.  Can  it  be  sup- 
posed that  either  of  these  substances  can 
be  absorbed  into  the  blood  in  such  quan- 
tity as  to  render  that  lluid  more  capable 
of  coagulating  in  the  lung  where  the  ves- 
sel is  ruptured  ?  I  have  now  met  with 
several  cases  where  supposed  pulmonary 
hemorrhage  really  originated  in  follicular 
disease  of  the  pharynx  or  larynx,  and, 
with  the  supposed  phthisical  symptoms, 
was  removed  by  the  use  of  the  probang 
and  nitrate  of  silver  solution. 

Sweating  I  regard  as  a  symptom  of 
weakness,  and  therefore  as  a  common, 
though  by  no  means  a  special  one  in 
Phtliisis.  Here,  again,  the  truly  curative 
treatment  will  consist  in  renovating  the 
nutritive  processes,  and  adding  strength 
to  the  economy.  It  will  always  be  ob- 
served that,  if  cod-liver  oil  and  good  diet 
produce  their  beneficial  effect,  the  sweat- 
ing, together  with  the  cough  and  expec- 
toration, ceases.  On  the  other  hand, 
giving  acid  drops  to  relieve  these  symp- 
tomsj  as  is  the  common  practice,  by  add- 
ing to  the  already  acid  state  of  the  ali- 
mentary canal,  is  directly  opposed  to  the 
digestion  of  the  fatty  principles,  which 
require  assimilation. 

It  should  not  be  forgotten  that  consump- 
tive patients,  and  all  those  suffering  fr(;m 
pulmonary  diseases,  are  especially  sensi- 
tive to  cold.  The  impeded  transpiration 
from  the  lungs  in  such  cases  is  counter- 
balanced by  increased  action  of  the  skin, 
which  becomes  unusually  liable  to  the  in- 
fluence of  diminished  temperature.  Again, 
cold  applied  to  the  surface  immediately 
produces,  by  reflex  action,  spasmodic 
cough  and  excitation  of  the  lungs.  Every 
observant  person  must  have  noticed  how 
cough  is  induced  by  crossing  a  lobby, 
going  out  into  the  open  air,  a  draught  of 
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wind  enterins;  the  room,  getting  into  a 
cold  bed,  &c.  "ic.  Tlie  mere  exposure  of 
the  face  to  the  air  on  a  cold  day  takes 
away  the  breath,  introduces  cough,  and 
obliges  the  patient  instinctively  to  muffle 
up  the  mouth.  The  numerous  precau- 
tions, therefore  that  ought  to  he  taken  by 
the  phthisical  individual,  should  be 
pointed  out,  especially  the  necessity  of 
warm  clothing,  to  which  large  additions 
should  be  made  on  going  out  into  the  air. 
Thus,  covering  the  lower  part  of  the  face 
is  important  as  a  means  of  extra  clothing, 
and  not  as  a  means  of  breathing  warm 
air,  as  the  favorers  of  respirators  imagine. 
The  patient  should  always  sit  with  his 
back  to  the  horses  or  to  a  steam-engine, 
and  if  by  accident  his  shoes  or  clothes  be- 
come wet,  they  should  be  changed  as  soon 
as  possible.  In  the  house  ladies  should 
have  a  shawl  near  them,  to  put  on  in 
going  from  one  room  to  another,  in  de- 
scending a  stair  to  dinner,  &c.  By  atten- 
tion to  these  minutite,  much  suffering  and 
cough  may  be  avoided. 

Febrile  Symptoms. — The  quick  pulse, 
general  excitement,  loss  of  appetite,  and 
thirst,  which  are  so  common  in  the  pro- 
gress of  phthisical  cases,  are  dependent 
on  the  same  causes  as  those  which  induce 
sjmptomatic  fever  in  general.  "Vascular 
distension,  resulting  in  exudation  and  its 
absorption,  is  proceeding  with  greater  or 
less  intensity  in  the  lungs,  and  frequently 
in  other  organs.  This  leads  to  nervous 
irritation  and  increase  of  fibrin  in  the 
blood,  accompanied  by  febrile  phenomena. 
The  intensity  of  these  is  always  in  propor- 
tion to  the  activity  of  local  disease,  or  to  the 
amount  of  secondary  absorption  going  on 
from  the  tissues,  or  from  morbid  deposits. 
Nothing  is  more  common  than  attaaks  of 
so-called  local  inflammations  in  Phthisis, 
and  the  careful  physician  may  often  deter- 
mine by  physical  signs  the  supervention 
of  pleurisy,  pneumonia,  or  bronchitis  on 
the  previously  observed  lesion,  and  not 
unfrequently  laryngitis,  enteritis,  or  other 
disorders.  In  such  cases,  nature  herself 
dictates  that  the  analeptic  treatment, 
otherwise  appropriate,  is  no  longer  appli- 
cable— food  disgusts,  and  fluids  are  eagerly 
demanded.  Under  these  circumstances, 
it  has  been  common  to  apply  leeches  to 
the  inflamed  part,  and  extract  blood  by 
cupping,  measures  which  undoubtedly 
cause  temporary  relief,  but  which  are 
wholly  opposed  to  the  plan  of  general 
treatment  formerly  recommended,  and  to 
what  we  know  of  the  pathology  of  the 
disease.  Every  attack  of  febrile  excite- 
ment is  followed  by  a  corresponding  col- 
lapse, and  it  should  never  be  forgotten 
that,  in  a  disease  which  is  essentially  one 
of  weakness,  the  patient's  strength  should 
be  husbanded  as  much  as  possible.  Hence 
the  treatment  I  depend  on  in  such  circum- 
stances  consists  of  at  first  the   internal 


administration  of  the  neutral  salts,  com- 
bined with  diuretics,  in  order  to  favor 
crisis  by  the  urine.  Subsequently  qui- 
nine is  undoubtedly  advantageous.  I 
have  satisfied  myself  that  such  attacks 
are  not  to  be  cut  short  by  leeches  or  cup- 
ping, and  although  in  many  cases,  as  pre- 
viously stated,  temporary  relief  is  pro- 
duced, the  exposure  of  the  person,  and 
unpleasant  character  of  the  applications, 
the  trickling  of  blood,  and  wet  sponges, 
as  often  irritate,  and  give  rise  to  unneces- 
sary risk.  Still  there  are  cases  where 
topical  blood-letting,  if  it  cannot  be  shown 
to  have  advanced  the  cure,  cannot  be 
proved  to  have  done  harm  ;  but  these 
cases,  as  far  as  my  observation  goes,  are 
very  few  in  number.  In  the  rapidly  feb- 
rile cases,  or  the  so-called  instances  of 
acute  Phthisis,  mercury  has  been  recom- 
mended, but  has  never  produced  the 
slightest  benefit. 

I)ebility. — This  is  a  very  common  symp- 
tom of  Phthisis  from  the  first,  and  fre- 
quently leads  the  patient  into  indolence 
both  of  mind  and  body,  a  condition  very 
unfavorable  for  the  nutritive  functions, 
upon  the  successful  accomplishment  of 
which  its  removal  depiends.  It  is  to  re- 
move the  weakness  that  tonics  have  been 
administered,  but  I  have  never  seen  qui- 
nine, bitter  infusions,  or  even  chaly- 
beates,  of  much  service  alone,  while  the 
continual  use  of  nauseous  medicine  dis- 
gusts the  patient,  and  interferes  with  the 
functions  of  the  stomach.  Neither  have 
I  ever  been  able  to  satisfy  myself  that  the 
hypophosphites  of  soda  or  of  lime,  or  the 
syrup  of  those  phosphates  and  iron,  have 
ever  been  of  service.  In  all  cases,  the  re- 
moval of  debility  is  to  be  accomplished 
by  counteracting  the  dj^speptic  symptoms, 
giving  cod-liver  oil,  an  animal  diet,  and 
improving  the  appetite  by  gentle  exercise 
and  change  of  scene.  Should  the  practi- 
tioner succeed  in  renovating  the  nutritive 
functions,  it  is  often  surprising  how  the 
strength  increases,  in  itself  a  sufficient 
proof  as  to  what  ought  to  be  the  method 
of  removing  the  debility.  I  have  fre- 
quently seen  patients  who  have  been  so 
weak  that  they  could  not  sit  up  in  bed 
without  assistance  so  strengthened  by  the 
analeptic  treatment,  that  they  have  sub- 
sequently walked  about  and  taken  horse 
exercise  without  fatigue,  and  this  after  all 
the  vegetable,  mineral,  and  acid  tonics 
have  been  tried  in  vain. 

Despondency  and  Anxiety. — It  is  impos- 
sible for  the  careful  practitioner  to  avoid 
noticing  the  injurious  influence  of  de- 
pressing mental  emotions  on  the  progress 
of  Phthisis.  Indeed  the  worst  cases  are 
those  of  individuals  with  mild,  placid, 
and  unimpassioned  characters,  who  give 
way  to  the  feelings  of  languor  and  debility 
which  oppress  them.  Such  persons  are 
most  amiable  patients — they  give  no  trou- 
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jjle — anything  will  do  for  them — they  re- 
sign themselves  to  cireumstauues,  and 
state  that  they  are  eating  well  and  getting 
better  up  to  tlie  last.  These  are  cases  of 
bad  augury,  for  it  is  exceedingly  ditflcult 
to  inspire  them  with  suliicient  energy  to 
take  exercise,  or  to  carry  out  those  regu- 
lations which  are  absolutely  essential  to 
renovate  the  appetite  and  the  nutritive 
functions.  Such  persons  are  benefited  by 
slow  travelling,  cheerful  society,  and 
everything  that  can  elevate  the  spirits, 
and,  insensibly  to  themselves,  communi- 
cate a  stimulant  to  the  mental  and  bodily 
powers.  Anxiety,  on  the  other  hand, 
though  it  may  sometimes  depress  and  in- 
terfere with  the  digestive  functions,  is 
often  a  most  useful  adjunct  to  the  ph3fsi- 
cian.  Those  who  experience  it  are  most 
careful  of  their  health,  sometimes  indeed 
too  much  so ;  but,  if  once  satisfied  of  the 
benefit  of  any  particular  line  of  treatment, 
they  pursue  it  with  energy.  These  are 
cases  of  good  augury,  and  most  of  the 
permanent  cures  I  have  witnessed  have 
been  in  such  persons — medical  men,  and 
others  acquainted  with  the  nature  of  their 
disease,  who  have  exhibited  resolution 
and  a  noble  fortitude,  who  have  bravely 
struggled  against  local  pain,  general  de- 
bility, and  nervous  fear,  and  literally 
fought  the  battle  of  life  with  the  greatest 
success. 

When  the  disease  has  been  arrested,  all 
the  symptoms  have  disappeared,  and  even 
some  degree  of  embonpoint  returned,  the 
patient  must  still  be  careful,  still  consider 
himself  an  invalid,  and  continue  to  pur- 
sue the  hygienic  regulations  which  have 
proved  so  beneficial.  These,  however, 
will  not  materially  interfere  with  his 
enjoyment  of  life,  or  even  the  pursuit 
of  active  business  or  professional  life. 
Amongst  the  poorer  classes,  it  will  be 
more  difficult  to  obtain  such  handiwork 
or  occupation  as  may  not  be  injurious. 
In  order  to  live,  however,  they  must  ex- 
change their  unhealthy  for  more  healthy 
modes  of  life.  As  a  general  rule,  the 
dwellers  in  towns  should  seek  the  country, 
and  the  inhabitants  of  rural  districts 
change  the  scene  of  their  labors — always 
remembering  that  it  is  not  mere  place 
that  can  benefit,  but  the  opportunities  it 
may  offer  for  carrying  out  that  improve- 
ment in  the  nutritive  functions  we  have 
endeavored  to  show  is  so  necessary. 


LocmI  Tr-eatment.~lt  has  not  failed  to 
suggest  itself  to  medical  practitioners  that 
remedies  might  be  useful  if  applied  di- 
rectly to  the  lungs.  To  this  end  con- 
densed air,  an  oxygenated  atmosphere, 
carbonic  acid,  sulphurous  and  tar  fumes, 
and  all  kinds  of  suljstances  in  a  gaseous 
form  have  been  inhaled.  Solutions  in  a 
state  of  vapor,  or  divided  into  spray,  have 
also  been  tried.  Astringent  and  other 
fluids  have  been  injected  down  the  larynx 
and  bronchi.  Pulmonar}'  cavities  have 
even  been  opened  from  without,  and  vari- 
ously treated  with  a  view  of  causing  cica- 
trization. The  result  of  all  these  efforts 
has  been — what  an  intelligent  considera- 
tion of  the  pathology  of  the  disease  might 
have  anticipated — a  uniform  failure. 

Statistics. — It  is  a  matter  of  extreme 
difficulty  to  determine  with  exactitude 
how  the  change  in  the  treatment  of 
Phthisis  which  commenced  in  1841,  and 
became  pretty  general  in  1850,  has  in- 
fluenced the  mortality  of  Phthisis  Pulmo- 
nahs.  In  1852,  Dr.  Wood,  of  Philadel- 
phia, remarks  of  it,  that  in  that  city, 
during  the  ten  years  from  1840  to  1849  in- 
clusive, the  average  proportion  of  mor- 
tality from  Phthisis  was  1  in  about  6'70 
from  all  causes,  or  14 '8  per  cent.,  and  the 
same  average  existed  in  previous  years. 
Cod-liver  oil  was  then  generally  used  in 
its  treatment,  and  the  mortality  sank  in 
this  disease  during  1850-1  to  1  in  8 '33,  or 
about  12  per  cent.,  and  in  1851  it  was  only 
11 '86  per  cent. 

In  1862,  Dr.  C.  J.  B.  Williams,  in  one 
of  the  Lumleian  lectures  delivered  to  the 
London  College  of  Physicians,  observes 
that  the  experience  of  Louis  and  Laen- 
nec  gave  an  average  duration  of  two  years' 
life  in  Phthisis  after  it  was  decidedly  de- 
veloped, but  that,  since  cod-liver  oil  was 
introduced,  he  infers  from  7000  cases  that 
the  average  duration  of  life  has  been  four 
years. 

The  registration  of  deaths  in  Scotland 
only  commenced  in  1855,  and  offers  there- 
fore no  means  of  comparison,  as  regards 
Phthisis  Pulmonalis,  between  the  mortal- 
ity occurring  before  and  after  that  period. 
But  the  English  registration  of  deaths 
commenced  in  1837,  and,  with  the  excep- 
tion of  a  few  years,  has  continued  up  to 
the  present  time.  The  fohowing  is  the 
result : — 


Tears. 

Average  annual 
population. 

Average  of  total 
number  of  deaths. 

Average  of  deaths  from 
Vhthisis. 

Percentage  of  deaths 

from  phthisis  to 

total  deaths. 

37-41 
50-54 
55-59 
60-64 

15,720,385 
18,174,011 
19,257,184 
20,196,787 

347,070 
359,681 
425,703 
495,531 

55,718 
50,515 
50,187 
51,595 

16-0 
14-0 
11-3 
10-4 
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It  would  appear  from  the  above  table 
that,  taking  a  live  years'  average  previous 
to  1841,  before  cod-liver  oil  aud  an  ana- 
leptic treatment  were  introduced,  the  pro- 
portion of  deaths  from  Phtliisis  was  10 
per  cent.  ;  whereas,  iu  the  jears  1850  to 

1854  inclusive,  the  deaths  were  14  ;  in 

1855  to  1859,  11-3  ;  and  in  18G0  to  1864, 
outy  lU-4  per  cent,  of  the  deaths  from  all 
causes.  It  nmst  be  observed,  however, 
that  a  certain  number  of  cases  annually 
arc  vaguely  returned  as  "  lung  diseases," 
and  that  whilst  deaths  from  Phthisis  have 
diminished,  those  from  pneumonia  and 
bronchitis  have  greatly  increased.  Doubt- 
less exactitude  in  diagnosis  has  very  much 
extended    among    medical    practitioners 


during  the  last  twenty  years,  whilst  it  is 
a  matter  of  common  observation  that  the 
winter  and  spring  seasons  have  increased 
in  severity  aud  duration,  circumstances 
which  to  a  certain  extent  might  account 
for  the  numerous  returns  of  pneumonia 
and  bronchitis.  Without  attaching,  there- 
fore, too  much  importance  to  the  exacti- 
tude of  the  results  obtained  by  the  Keris- 
trar-General,  all  that  can  be  said  is,  that 
as  far  as  they  can  be  relied  on,  they  ex- 
hibit during  the  last  twenty-five  years  a 
marked  diminution  in  the  mortality  of 
Phthisis  Pulmonalis,  as  compared  with 
the  period  before  cod-liver  oil  and  a  re- 
storative treatment  were  employed. 
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By  Hermann  Beigel,  M.D.,  M.R.C.P.  Lond. 


LiTEEATUBE. — Honerhis,  Op.  omnia, 
Dc  ZSIorb.  intern.  1074;  Heister,  l)e  Asthm. 
schirr.  1749;  X>c  Ham,  Ratio  medend. 
Parts  v. ,  vi.  1765 ;  Morgagni,  Epist.  i. 
xxii.  art.  22 ;  lb.  Epist.  xx.  art.  39,  1780; 
Van  Su:iitcn,  Comment,  ad  Aptor.  Part 
ii.  p.  797 ;  JBaijle,  Eecherches  sur  la 
Phthisic  pulmon.  Paris.  1810  ;  Langstaff 
and  Laiorence,  Med.  Chir.  Transact,  viii. 
p.  272  ;  LamjKtdJf]  Med.  Chirurg.  Trans- 
act, ix.  p.  297 ;  Andral,  Clinique  Medi- 
cale,  1830;  Cailliot,  Siir  I'Encephaloide, 
1833  ;  WiUiams,  Diagnosis  of  Diseases  of 
tlie  Chest,  1835  ;  Durand- Fardel,  Journal 
Hebdomad.  1830 ;  Laennec,  Traite  de 
I'Auscultation,  1839 ;  Stokes,  Diseases  of 
the  Cliest,  1837;  Stravc,  De  Eungo  pul- 
monal.  1839;  Kleffavs,  De  Cancr.  pulmon. 
Grbning,  1841 ;  Marshall-Hmihes,  Guy's 
Hosp.  Eep.  1841 ;  Watmn,  Lond.  Med. 
Gazette,  1841 ;  John  Simon,  General  Pa- 
thology, 1850  ;  Lehert,  Traite  des  Maladies 
cancereuses,  1861 ;  and  his  Anat.  Pathol. 
1855-1862 ;  Ebermann,  De  Cancro  pul- 
mon., Petropolis,  1857 ;  Bright,  Guy's 
Hosp.  Kep.  V.  p.  377;  Harrison,  Dub. 
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slcy,  Pathol.  Anat.  1861,  vol.  iii.;  Walslie, 
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Cancer  of  the  Lungs  is  by  no  means  a 
frequent  occurrence.  "Bayle  observed  only 
three  cases  at  the  post-mortem  examina- 
tion of  150  individuals  who  died  of  phthi- 
sis. Begin,  at  200  dissections,  has  only 
twice  observed  the  disease.  Herrich  and 
Popp  found  malignant  growths  in  68  out 
of  1171  corpses  ;  tut  amongst  these  68 
there  were  only  six  cases  of  Cancer  in  the 
Lungs.  Recent  observations  by  Dr.  James 
Russell,  Dr.  Andrew,  and  others,  have, 
however,  confirmed  the  opinion  held  by 
excellent  observers,  that  the  lung  may 
not  only  be  the  only  affected  organ,  but 
in  secondary  cancer  be  really  a  place  of 
predilection. 

"VValshe  considers  "  Cancer  in  the  lungs 
to  be  particularly  common  as  the  secondary 
development,  where  the  testicle  has  been 
the  primary  seat  of  the  disease  ;"  whilst 
Dr.  Day,  of  Stafford,  appears  strongly  in- 
clined to  consider  it  more  frequently  a 
sequence  of  cancer  of  bones  than  of  any 
other  primary  cancerous  development.' 

•  Med.  Times,  1866,  vol.  ii.  p.  230. 
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The  truth  is  that  cancerous  affection  of 
the  lungs  is  comparatively  common  after 
primary  development,  both  in  the  testicles 
and  bones,  but  that  other  organs  may 
also — though  not  with  equal  frequency — 
be  the  nidus  for  primary  deposits,  v^rhich 
then  may  be  followed  by  secondary  Can- 
cer in  the  Lungs.  But  it  must  be  borne 
in  mind,  that  the  place  of  primary  depos- 
its sometimes  is  revealed  only  at  the  post- 
mortem examination,  which  fact  leads  us 
to  believe  that  many  cases,  recorded  as 
primary  Cancer  in  the  Lungs,  have  been 
in  fact  secondary  affections,  and  that  the 
organ  in  which  primary  deposits  have 
been  formed  was  overlooked. 

Concerning  the  age  which  seems  most 
liable  to  be  attacked,  we  learn  from  Eber- 
mann  that  in  72  cases  the  following  rela- 
tions are  recorded : — 

From  1  to  9  years,  1  individual. 
"     9  "19       "       1 
"   19  "  69       "     66  " 

"   69  "79       "       3  " 

"    79  "  89       "       1  " 

It  appears,  then,  from  this  table,  that 
the  disease  is  rare  before  the  age  of  20, 
when  it  becomes  frequent  during  a  long 
period.  It  may  be  mentioned  that  of  78 
cases  in  which  the  sex  had  been  noted,  51 
occurred  in  men  ;  so  that  the  ratio,  there- 
fore, was  eight  to  three. 

Concerning  the  forms  in  which  Cancer 
of  the  Lungs  may  be  observed,  colloid  is 
extremely  rare,  scirrhous  very  rare,  but  en- 
cephaloid  comparatively  common.  In  fact, 
some  first-rate  observers — Bayle,  Laennec, 
and  others — consider  encephaloid  the  only 
species  of  cancer  to  be  found  in  the  lungs. 
This  form,  likewise  called  medullary  carci- 
noma, which  has  received  its  name  from 
the  striking  resemblance  to  brain,  being 
thus  the  prevalent  form  of  Cancer  in  the 
Lungs,  to  which  the  whole  clinical  inter- 
est is  attached,  it  seems  but  right  that,  in 
a  work  like  this  on  practical  medicine, 
our  remarks  on  Cancer  of  the  Lungs 
,  should  principally  be  confined  to  that 
form. 

Pathological  Akatosiy. — Encepha- 
loid, as  already  mentioned,  so  much  re- 
sembles the  medullary  substance  of  the 
brain,  that,  for  the  unaided  eye,  it  would 
sometimes  be  difficult  to  say  whether  it 
be  brain  or  pathological  growth.  Its  con- 
sistence is  generally  soft,  pulpy,  and  de- 
pends upon  the  amount  of  stroma  present, 
the  meshes  of  which  contain  the  creamy 
fluid,  generally  known  as  cancer  juice. 
The  vessels  traversing  the  fungus  have 
but  thin  walls,  which  sometimes  rupture, 
and,  admixing  blood  and  clot  with  the 
medullary  matter,  give  rise  to  the  modi- 
fication of  encephaloid,  which  has  been 
called  Fungus  licumatodes. 

In  the  early  stages  of  developxnent  it  is 
YOL.  ir.— 10 


not  the  extravasation  of  blood  which 
tinges  the  growth,  but  the  abundance  of 
very  minute  vessels  traversing  the  growth, 
and  detectable  only  by  the  aid  of  the  mi- 
croscope. Their  walls  are  very  thin  and 
transparent,  and  easily  liable  to  break. 
The  extravasation  extends  through  the 
cancerous  mass  in  the  same  way  as  it  does 
through  the  tissue  in  apoplectic  effusions, 
and  the  pleural  cavity  sometimes  also 
contains  a  clot  of  pure  blood. 

If,  on  the  other  hand,  the  cancer-cells 
contain  black  coloring  matter— probably 
a  modification  of  the  coloring  matter  of 
the  blood — the  growth,  of  course,  assumes 
a  dark  appearance,  and  is  then  called 
"Cancer,  or  P'ungus  Melanodes."  Ac- 
cording to  Eokitansky,  this  species  is  ob- 
served only  in  cases  of  general  cancerous 
cachexy,  or,  in  other  words,  as  a  second- 
ary form  ;  but  Dr.  Eogers  mentions  that 
it  appears  also  as  a  primary  affection. 

Of  60  cases  of  melanosis  collected  and 
published  by  Pemberton, '  the  post-mortem 
appearances  were  recorded  in  only  35. 
Of  these  35  cases,  17  exhibited  deposits 
in  the  lungs  ;  but  there  is  no  practical 
difference  between  encephaloid,  fungus 
hsematodes,  and  cancer  melanodes. 

Secondary  Cancer  of  the  Lungs  is  rarely 
limited  to  these  organs,  but  generally  in- 
volves the  adjoining  parts,  as  costal 
pleura,  pericardium,  heart,  diaphragm, 
bronchi,  vessels,  and  nerves  ;  or  the  Can- 
cer may  on  the  contrary,  take  its  rise  in 
one  of  these  organs,  and  during  its  pro- 
gress involve  the  lungs. 

The  bronchi  may  become  compressed 
or  filled  with  cancerous  matter  and  their 
walls  corroded.  The  arteries,  but  not  the 
veins,  enjoy  a  certain  immunity  when 
traversing  a  cancerous  growth.  The 
glands  generally  participate  in  the  infil- 
tration and  transformation  of  structure  ; 
the  mediastinal  glands  particularly  may 
grow  into  an  enormous  and  highly  vascu- 
lar, cerebriform  mass  of  several  (seven) 
pounds  weight,  2  traversed  by  the  aorta 
and  pulmonary  artery,  which  may  become 
compressed,  and  even  converted  into  a 
very  thin,  soft,  yellow  elastic  band. 

I  have  met  with  an  extremely  rare  case; 
the  patient  was  a  woman,  aged  59  years. 
She  was  several  times  operated  on  for 
Cancer  in  the  right  breast,  but  the  growth 
always  recurred.  Ultimately  the  lungs 
become  involved  and  the  patient  died. 
At  the  post-mortem  examination,  large 
encephaloid  masses  were  found  at  the  root 
of  the  left  lun2,  and  both  lungs  were  infil- 
trated with  medullary  cancer.     But  the 


>  Midland  Quarterly  Journal,  May,  1857, 
p.  145. 

2  A  case  under  the  care  of  Dr.  Rees :  Lan- 
cet, 27th  August,  1864.  See  also  Dr.  Fr. 
Braun's  "Das  Vorkommen  des  Williamsche 
Tracheal  Tones;"  Erlangen,  1861. 
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mediastinal  and  a  very  great  number  of 
bronchial  glands  had  been  changed  mto 
large  dark-colored  lumps  of  Cancer  mela- 
nodes. 

Of  the  nerves,  by  their  anatomical  rela- 
tions, the  vagus  and  recurrentes  are  par- 
ticularly liable  to  become  involved  in  the 
process,  and  to  be  materially  altered. 
Amongst  the  cases  contained  in  Dr. 
Cockle's  most  elaborate  and  able  work  on 
Intrathoracic  Tumors,  the  one  simulating 
laryngeal  phthisis  is  of  particular  interest, 
in  which  "  the  cervical  portion  of  the  left 
par  vagum  was  manifestly  enlarged."' 
The  shape  in  which  the  heteroplastic 
growth  under  our  consideration  may  be 
found,  varies  very  much  from  numberless 
miliary  dots  to  cancerous  tumors  of  twelve 
or  fourteen  pounds  weight.  In  other  in- 
stances, the  lung  may  preserve  its  shape, 
but  its  normal  tissue  be  entirely  destroyed, 
or  rather  replaced  by  cancerous  matter. 
In  other  instances  again,  cancerous 
patches  may  be  observed  with  intermedi- 
ate healthy  tissue,  or,  which  is  the  most 
common,  the  different  forms  coexist — 
miliary  deposits  in  one  spot,  nodules  or 
nodes  and  lai-ger  growths  in  another, 
while  a  third  part  may  be  infiltrated. 

As  an  extremely  rare  occurrence,  which 
has  been  observed  only  a  few  times,  is  the 
form  which  Rokitansky  has  called  cancer- 
ous pneumonia,  and  in  which  the  tissue  of 
the  lung  may  be  compressed  but  otherwise 
normal,  whilst  the  air  cells  are  filled  with 
detritus,  fat  globules,  and  principally  with 
cancer-cells.  Such  a  case  has  recently 
been  published  by  Dr.  Shrzeczka.^ 

The  diseased  lung  is  generally  adherent 
to  the  inner  surface  of  the  sternum  and 
ribs,  or  it  ma}'  be  compressed  or  retracted, 
entirely  uncovering  the  heart,  and  most 
closely  agglutinated  to  every  part  and  or- 
gan contiguous  to  it.  In  cases  of  com- 
pression oi^  one  lung,  the  other  generally 
becomes  dilated,  in  order  to  compensate 
for  the  diminished  size  of  the  diseased  one. 

In  some  instances,  tlie  cancerous  forma- 
tions are  limited  to  the  costal  or  pulmo- 
nary pleura  ;  and  often  assuming  a  shape 
which  has  been  compared  to  "wax- 
drops," — Cruveilhier's  ''Plaques  squir- 
rheuses" — donot  penetrate  into  the  lung- 
tissue  or  air-cells,  but  remain  superficial. 
In  other  instances,  nodular  deposits  are 
formed  in  the  very  substance  of  the  lung, 
growing  in  a  centrifugal  direction,  and 
breaking  through  the  pleura. 

If  cancerous  derangements  of  other  or- 
gans than  the  lungs  have  proved  the 
immediate  cause  of  "death,  but  few— four 
or  five— cancerous  spots,  of  the  size  of  a 
pea  only,  may  be  found  in  the  lungs.' 


1  Dr.   Cockle,   On    Intrathoracic   Tumors, 
rol.  ii.  p.  ]nn. 

2  Vh-chow's  Archiv,  vol.  xi.  p.  179. 

3  Oarrod,  in  the  Lancet  of  1867,  vol.  i. 


The  tumors,  of  course,  undergo  the 
same  changes  as  cancer  generally  does. 
The  softening  begins  in  the  centre,  and, 
advancing  towards  the  periphery,  gives 
rise  either  to  cancerous  ulcers  or,  which 
is  a  rarer  occurrence,  to  a  cavern  filled 
with  puriform,  bloody,  and  putrid  juice ; 
the  walls  of  such  a  cavity  are  generally 
thick,  infiltrated  with  its  contents,  and 
are  likewise  in  a  state  of  disintegration. 

On  microscopic  examination,  the  enceph- 
aloid  is  seen  to  consist  of  two  distinct 
formations,  the  one  being  the  stroHim, 
forming  differently  shaped  and  sized 
meshes,  which  consist  of  fibrous  bundles, 
partly  or  totally  converted  into  an  agglo- 
meration of  fatty  molecules. 

The  consistence  of  the  encephaloid  de- 
pends upon  the  density  of  the  stroma. 

From  these  meshes,  the  other  forma- 
tion, viz.  the  so-called  cancer-juice,  can 
easily  be  squeezed,  and  appears  as  a 
creamy  semi-liquid  fluid.  The  microscope 
reveals  its  color,  as  depending  on  an 
abundant  amount  of  spindle-shaped  and 
other  cells,  which  contain  one  or  more 
large  nuclei  and  blastema. 

The  cells  are  generally  in  a  state  of 
retrograde  formation,  or  fatty  degenera- 
tion, which  causes  their  contours  to  ap- 
pear more  distinct.  In  a  still  more  ad- 
vanced stage,  the  cells  become  completely 
transformed  into  an  agglomeration  of  fatty 
molecules. 

SYMPTOMS.^Kot  unfrequently  the  pa- 
tient exhibits  but  slight  symptoms,  if  any, 
even  when  the  disease  is  already  far  ad- 
vanced. This  is  particularly  the  case 
with  secondary,  less  frequently  in  pri- 
mary Cancer,  and  depends  on  the  nodular 
formation  of  the  disease  ;  for  these  nod- 
ules being  surrounded  by  normal  lung- 
tissue,  permeable  to  the  air,  render  aus- 
cultation and  percussion  useless.  Dr. 
Stokes  relates  a  remarkable  case,  Illus- 
trating not  only  the  comparative  shght- 
ness  of  symptoms,  but  also  the  rapidity  of 
growth.  The  patient  was  under  the  care 
of  Dr.  Little,  in  Sligo  Infirmary.'  A 
young  man  was  brought  in,  simply  dying 
from  a  diseased  leg  which  had  been  neg- 
lected. Dr.  Little  conceived  that  the  only 
possible  means  to  save  life  was  amputa- 
tion above  the  knee,  which  he  did  with 
the  happiest  result.  Hectic  fever  disap- 
peared, and  in  four  or  five  weeks  the  pa- 
tient had  increased  a  stone  and  a  half  in 
weight ;  but  he  came  back  shortly,  com- 
plaining of  pulmonary  irritation,  and  died 
in  a  fortnight  after  re-admission,  when  it 
was  found  that  both  lungs  were  converted 
completely  mto  cancerous  masses.  The 
rapidity  of  growth  in  isolated  cancerous 
masses  was  very  singular.  Yet,  in  the 
majority  of  cases,  there  exist  symptoms 

'  Medical  Times,  Sept.  1,  1866. 
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enough  for  the  formation  of  a  strict  diag- 
nosis. The  symptoms  generally  met  witli 
may  be  arranged  in  the  following  man- 
ner:— 

1.  General  appearance  of  the  patient. — 
Cases  •vvhich  run  through  all  stages  with- 
out apparent  alteration  of  the  patient's 
general  health,  are  exceptional.  Gen- 
erally, the  health  is  impaired  in  one  or 
another  way;  and  if  there  exists  anything 
in  disease  which  may  be  called  "  the 
habit"  of  that  disease,  I  should  be  in- 
clined to  speak  of  a  "cancerous  habit." 
It  may,  perhaps,  be  difficult,  nay  impos- 
sible, to  describe  appropriately  this  habit, 
but  a  practitioner's  eye  trained  to  observe 
diseases  and  to  notice  even  slight  altera- 
tions in  the  countenance  of  his  patients 
will  surely  discover  it. 

There  is  something  inexpressibly  pain- 
ful and  anxious  in  the  lineaments  of  pa- 
tients laboring  under  cancerous  affections, 
which  is  not  met  with  in  any  other  dis- 
ease. Nor  is  the  characteristic  tint  of  the 
patient's  skin  often  absent.  Rapidly  pro- 
gressing emaciation  is  another  concomi- 
tant of  Cancer;  and  fever  of  hectic  nature, 
a  rapid,  small,  irregular  pulse,  which 
throbs  100  to  130  times  in  a  minute,  gen- 
erally are  present  to  the  last  moment  of 
the  patient's  life. 

The  literature  of  the  disease  under  con- 
sideration furnishes  us  with  numerous 
cases,  the  course  of  which  has  been  pre- 
cisely similar  to  that  of  phthisis ;  colli- 
quative night-sweats,  diarrhoea,  exacer- 
bating fever,  copious  expectoration.  In 
such  cases,  errors  in  diagnosis  are  not 
only  excusable  but  unavoidable,  and  such 
errors  have  been  committed.  The  appe- 
tite is  likewise  mostly  deficient ;  the 
natural  functions  in  disorder  ;  and  sleep, 
either  by  pain,  dyspno3a,  or  other  causes, 
interrupted  or  entirely  disturbed,  and 
languor  and  debility  take  possession  of 
the  poor  patient. 

2.  Shape  of  the  thorax.- — The  thorax 
may  become  altered  in  two  directions, 
being  either  increased  or  diminished  in 
bulk.  In  both  instances  the  alteration 
may  extend  over  the  whole  diseased  side, 
or  be  partial. 

Enlargement  of  the  thorax  will  be  ob- 
served, when  by  heteroplastic  growth  or 
effusion  into  the  pleural  cavity,  pressure 
is  exercised  from  within  upon  the  chest- 
walls  ;  whilst  diminution  of  the  volume  of 
the  thorax  will  ensue  from  decrease  of  the 
organs  situated  within  the  chest,  thus  al- 
lowing the  atmospheric  pressure  and  cer- 
tain muscles  to  act  from  without  upon  the 
walls  of  the  thorax,  in  such  a  manner  as 
to  cause  loss  of  its  curved  shape,  and  to 
produce  flattening  and  depression  at  cer- 
tain points. 

The  same  effect  may  be  brought  about 
by  adhesion  of  the  pulmonary  to  the  costal 
piem-a.     The  alteration  may  sometimes 


occasion  a  difference  between  the  one  side 
of  the  thorax  and  the  other,  amounting  to 
six  or  eight  inches. 

In  other  instances,  the  alteration  is  but 
slight  and  discernible  rather  by  inspection 
than  by  measurement. 

The  movement  of  the  thorax  during  res- 
piration, depending  in  a  very  great  meas- 
ure upon  the  permeability  of  the  lungs  to 
air,  will  alter  under  the  same  conditions 
as  if  the  lungs  had  undergone  infiltration 
by  other  diseases,  or  had  been  com- 
pressed by  fluid  or  air  into  the  pleural 
cavity. 

3.  Auscultation  and,  Percussion. — It  need 
scarcely  be  mentioned  that  the  physical 
signs  will  correspond  with,  and  depend 
on,  the  state  of  the  organs  contained  in 
the  chest.  "VYe  are  aware  from  the  prin- 
ciples of  physical  examination,  that  sepa- 
rate cancerous  nodules,  though  they  may 
exist  in  a  very  great  number,  do  not  exer- 
cise any  influence  upon  the  normal  res- 
piratory sound,  nor  do  they  materially 
alter  the  sound  on  percussion.  The  tis- 
sues surrounding  the  cancerous  nodules 
lose  their  contractility,  and  would  give  a 
tympanitic  sound,  if  their  tympanic  char- 
acter were  not  injured  by  the  solid  nature 
of  the  newly-formed  nodules. 

When  the  nodules  become  confluent, 
and  the  deposits  are  large,  they  of  course 
interfere  with  normal  respiration ;  and, 
according  to  their  nature  and  extension, 
the  normal  sounds  of  auscultation  and 
percussion  will  be  altered. 

4.  Cough. — Cough  may  exist  and  con- 
tinue in  a  slight  degree,  so  as  to  deceive 
in  respect  to  the  real  nature  of  the  disease, 
both  the  patient  and  the  physician.  But 
the  cough  may  increase,  and  become  so 
violent  as  to  resemble  hooping-cough,  and 
to  torment  the  sufferer  day  and  night.  If 
the  disease  be  confined  to  one  lung,  or  if 
one  pleural  cavity  become  filled  by  effused 
fluid,  cough  and  shortness  of  breath  set  in 
from  vei-y  evident  causes,  as  soon  as  the 
patient  tries  to  lie  on  the  healthy  side. 
Implication  of  the  one  or  both  vagi  in  the 
cancerous  process  will,  of  necessity,  also 
be  followed  by  frequent  distressing  cough 
of  a  laryngeal  character. ' 

5.  Expectoration. — It  is  in  some  cases 
entirely  absent,  but  in  others  very  copi- 
ous, muco-purulent,  separating  into  two 
or  more  layers  when  allowed  to  stand  un- 
disturbed in  a  glass  or  any  other  appro- 
priate vessel.  Tlie  lowest  layers  fre- 
quently containing  so-called  cancer-cells, 
or  masses  of  Cancer,  afford  conclusive 
assistance  in  forming  a  diagnosis. 

When  a  communication  exists  between 
a  broken  bronchus  and  cavity,  and  disin- 
tegration is  going  on,  the  expectorated 
matter  is  sometimes  tmbearably  fetid,  and 
contains  elastic  fibres  and  detritus  of  lung- 

1  Cockle,  loc.  cit.  toI.  ii.  p.  106. 
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tissue.  In  case  of  corrosion  of  a  vessel, 
hemoptysis  SLts  in,  and  may  possibly  im- 
mediately endanger  life.  Admixture  of 
small  quantities  of  blood  witli  the  sputa 
is  neither  a  rare  occurrence,  nor  of  great 
importance. 

In  the  above-mentioned  case  of  com- 
munication between  a  bronchus  and  a 
cavern,  large  cancerous  masses,  with  an 
admixture  of  blood,  maybe  expectorated, 
as  has  been  observed  by  Andral,  Bayle, 
Ilartman,  LangstafF,  or  the  sputa  consist 
only  of  blood,  and  the  expectorated  masses 
are  of  a  dark  brownish  color,  as  described 
by  Stokes,  Burrows,  and  others. 

6.  Pain.— The  lancinating  pain,  which 
forms  a  most  distressing  symptom  of 
cancer  in  other  parts  of  the  body,  is  hap- 
pily a  comparatively  rare  occurrence  in 
Cancer  of  tbe  Lungs.  When  present,  it 
is  by  no  moans  restricted  to  the  diseased 
organs,  but  extends  to  parts  distant  from 
the  original  place  of  affection.  This  is 
easily  explicable  by  the  anatomical  dis- 
tribution of  the  nerves,  on  which  pressure 
may  be  exercised,  or  by  the  compression, 
embolism,  or  thrombosis  of  large  blood- 
vessels, which  may  prevent  proper  circu- 
lation in  distant  parts,  and  even  cause 
gangrene. 

I  have  observed  a  very  interesting  case 
in  a  female  fifty-two  years  of  age.  She 
had  been  operated  on  for  Cancer  in  the 
left  breast.  Three  years  after  operation 
she  was  suddenly  seized  with  violent 
pains  in  the  chest,  lasting  for  some  hours, 
disappearing  then,  and  reappearing  seve- 
ral days.  The  pain  was  so  excruciating, 
that  the  patient  in  one  of  the  paroxysms 
attempted  suicide,  but  was  prevented 
from  committing  it.  AVhen  she  was  free 
from  pain,  she  had  neither  cough  nor  any 
other  sign  of  chest-disease.  Her  previous 
historjr,  together  with  her  present  state, 
confirmed  my  opinion  on  the  case  as  being 
one  of  intra-thoracic  cancer.  About  a 
fortnight  before  her  death,  which  occurred 
six  months  after  I  had  first  examined  her, 
she  began  to  cough  and  to  waste  away 
with  remarkable  rapidity;  and  three  days 
before  death  the  left  lower  extremity  ex- 
hibited symptoms  which  left  no  doubt 
that  circulation  had  ceased  in  it.  At  the 
post-mortem  examination,  both  lungs 
were  found  studded  with  small  cancerous 
tumors,  the  largest  of  the  size  of  a  pea, 
leaving  between  them  healthy  tissue.  The 
root  of  the  right  lung  was  involved  in  a 
large  cancerous  soft  mass  ;  the  liver  like- 
wise contained  a  considerahle  number  of 
cancer-nodnles,  and  the  left  iliac  artery 
was  entirely  closed  by  a  firm  thrombus. 

7.  Dyspnoea  and  Palpitation  of  the  Heart. 
— Dyspnoea  may  exist  in  a  very  trouble- 
some degree  even  when  the  physical  signs 
are  still  insignificant ;  such  will  particu- 
larly be  the  case  when  the  lungs  are  filled 
witia  miliary  deposit.     But  the  same  may 


take  place,  the  lung  being  but  little  or  not 
at  all  affected,  when  presbure  is  exercised 
on  those  vagus-fibres  which  are  inserted 
into  the  lungs.  Physiology  teaches  that 
such  pressure  will  cause  acceleration  of 
the  respiratory  movements,  whilst  irrita- 
tion of  those  branches  of  the  vagi,  which 
reach  the  upper  part  of  the  larynx,  retard 
these  movements.  In  both  instances 
dyspnoea  may  be  the  result,  and  this  again 
may  become  the  cause  of  palpitations. 
These,  however,  are  generally  the  conse- 
quence of  the  implication  of  the  heart  or 
pericardium  in  the  disease,  be  it  indirectly 
by  pressure,  displacement,  &c.,  or  by  di- 
rect participation  in  the  cancerous  depo- 
sitions. 

Displacement  of  the  heart  by  tumors  or 
fluids  will,  of  necessity,  alter  the  action  of 
the  heart,  which,  according  to  Louis,  is 
smaller  in  persons  dying  of  Cancer  than 
of  any  other  disease.  In  such  cases  it 
seems  to  waste  in  common  with  the  othei 
tissues  of  the  body,  and  becomes  still  more 
contracted  from  the  quantity  of  the  circu- 
lating fluid  being  so  much  diminished. 

It  needs  no  explanation  to  prove  that 
degeneration  of,  or  infiltration  into,  the 
lungs,  compression  or  closure  of  the  larger 
bronchi,  their  being  filled  with  cancerous 
matter,  or  the  effusion  of  fluid  into  the 
pleural  cavity,  will  likewise  be  followed 
by  dyspnoea,  or — particularly  at  more  ad- 
vanced stages  of  the  disease — by  orthop- 
noea. 

8.  Dysphagia  is  oftener  connected  with 
intrathoracic  tumors  of  considerable  size 
than  with  Cancer  of  the  Lungs.  It  is  al- 
ways the  result  of  pressure  on  the  oesopha- 
gus, or  of  swelling  of  that  organ  in  conse- 
quence of  pressure.  In  very  rare  cases 
dysphagia  may  exist  as  a  reflex  action, 
but  then  it  will  exhibit  a  remittent  char- 
acter, whilst  it  will  remain  stationary 
when  dependent  on  pressure ;  in  some 
cases  the  symptoms  will  appear  as  soon 
as  the  patient  assumes  a  certain  position, 
wherein  the  tumor  is  allowed  to  exercise 
pressure  upon  the  oesophagus.  Dr.  Cockle's 
work  contains  cases  illustrating  both  kinds 
of  dysphagia.'  This  sj'mptom  may  exist 
in  so  high  a  degree,  and  the  compression 
of  the  oesophagus  may  be  so  complete,  as 
not  even  to  allow  fluids  to  pass,  and  it 
may  become  necessary  to  feed  the  patient 
by  nutrient  injections. 

9.  The  Voice  of  a  patient  suffering  from 
Cancer  of  the  Lung  is  liable  to  many 
alterations.  A  deep  bass  may  become 
altered  into  a  high  treble,  or  into  hoarse- 
ness, according  to  the  different  causes, 
viz.  pressure  on  the  recurrent  nerves, 
compression  of  the  trachea  or  direct 
affection  of  the  larynx  by  the  disease.  In 
more  advanced  stages  of  Cancer  of  the 
Lung,  as  well  as  of  tuberculosis,  there  is 

'  Cockle,  loo.  cit.  vol.  ii.  pp.  107,  144. 
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scarcely  a  case  in  which  the  voice  would 
not  be  altered  in  some  way.  According 
to  Dr.  Cockle,  extinction  of  voice  may 
exist  without  any  sign  of  obstruction  in 
the  larynx,  and  without  either  stridor  or 
dyspncBa,  being  dependent  solely  on  pa- 
ralysis of  the  laryngeal  muscles,  conse- 
quent on  pressure  upon  the  nerves  by  the 
cancerous  mass  within  the  chest.  By 
means  of  the  laryngoscope,  such  an  affec- 
tion  in  our  days  will  he  recognized  during 
the  patient's  life.  In  a  case  of  complete 
aphonia,  it  was  observed  by  Andral  at 
the  post-mortem  examination,  that  a  can- 
cerous mass  had  been  exercising  pressure 
on  the  inferior  laryngeal  nerves. 

10.  Contraction  of  one  or  both  pupils  as 
a  symptom  of  intrathoracic  tumor,  and 
as  due  to  interference  with  the  sympa- 
thetic nerve,  was  first  pointed  out  by 
Dr.  G-airdner.  Though  this  symptom  is 
not  pathognomonic,  viz.  characteristic 
either  of  Cancer  in  the  Lungs,  or  of  intra- 
thoracic tumor,  yet  its  presence  may,  in 
some  instances,  form  a  valuable  link  in 
the  chain  of  symptomatic  evidence. 

11.  Effusion  into  one  or  both  pleural 
cavities  is  another  symptom  which  is  com- 
paratively more  often  met  with  in  cases 
of  intrathoracic  cancer  than  Cancer  of 
the  Lungs.  If  present,  the  lung  is  often 
adherent  to  the  vertebra,  drowned  as  it 
were  in  the  fluid,  aad  compressed  some- 
times to  the  size  of  a  fist,  but  may  other- 
wise remain  healthy  in  structure.  If  the 
lung-tissue,  under  these  circumstances,  is 
in  an  infiltrated  state,  we  have  a  remark- 
able instance  of  an  organ  being  infiltrated 
with  a  new  formation  and,  at  the  same 
time,  diminished  in  size. 

Tlie  effused  fluid  has  generally  a  lim- 
pid, yellow  appearance,  and  contains  al- 
bumen. The  effusion  generally  takes 
place  with  great  rapidity,  and  when  para- 
centesis has  been  performed  it  is  replaced 
in  the  same  manner. 

A  case  published  by  Dr.  Begbie,  in  the 
"Archives  of  Medicine,"  in  1861,  is  of 
great  interest  in  respect  to  the  symptoms 
under  consideration.  The  patient  was  a 
quarryman,  50  years  of  age,  who  came  to 
the  Edinburgh  Eoyal  Infirmary,  desirous 
of  obtaining  advice  for  what  he  thought  a 
slight  affection  of  the  chest.  The  symp- 
toms had  become  troublesome  only  ten 
days  before  Dr.  Begbie  saw  the  patient, 
who,  on  being  obliged  to  leave  off  work, 
had  consulted  a  medical  man  in  his  neigh- 
borhood. This  gentleman  ordered  some 
cough-mixture,  and  applied  a  mustard- 
plaster  over  the  chest  ;  but  the  symptoms 
became  worse.  When  Dr.  Begbie  saw 
the  patient,  he  diagnosed  intrathoracic 
cancer,  and,  from  the  24th  of  September 
to  the  16th  of  October,  550  ounces  of 
fluid  were  drawn  from  the  enlarged  chest. 
The  patient  eventually  died,  and  primary 


mediastinal  and  pulmonary  cancer  was 
found  at  the  post-mortem  examination. 

It  must  be  borne  in  mind  that  cancer- 
ous infiltration  into  the  lungs  may  pro- 
gress so  rapidly  as  to  be  mistaken  for 
eflusion  into  the  pleural  cavity.  Mr. 
Middleton  brought  such  a  case  under  the 
notice  of  the  Pathological  Society  of  Lon- 
don, at  the  meeting  on  the  14th  of  No- 
vember, 1850.  During  life,  several  medi- 
cal men  concurred  in  the  opinion  that 
the  phenomena  which  the  patient  ex- 
hibited could  only  be  due  to  effusion  into 
the  right  pleural  cavity.  But  at  the  post- 
mortem examination  it  was  found  that 
very  rapid  infiltration,  and  enlargement 
of  the  right  lung,  had  taken  place.  Such 
cases  we  must  bear  in  mind,  in  order  to 
examine  thoroughly  and  very  carefully 
before  we  decide  on  performing  the  opera- 
tion of  paracentesis. 

12.  Fever  is  generally  moderate,  of  hec- 
tic type  ;  the  pulse  but  little  accelerated  ; 
the  aid  of  the  thermometer  is,  however, 
of  great  importance,  for  though  the  tem- 
perature may  be  normal,  or  but  little 
raised,  the  daily  exacerbation  will  not  es- 
cape attentive  observation.  The  pulse 
increases  likewise  towards  evening,  and 
each  exacerbation  is  followed  by  perspira- 
tion, which  in  many  cases  is,  indeed,  very 
profuse  and  quite  as  violent  as  that  which 
occurs  in  phthisis,  and  exhausts  the  pa- 
tient in  an  extreme  degree. 

Diagnosis.  —  Primary  Cancer  of  the 
Lungs,  in  the  majority  of  cases,  admits 
of  no  diagnosis.  Physical  examination 
tells  us  whether  or  not  alteration  of  the 
lung-tissues  has  taken  place,  whether  or 
not  the  pleural  cavity  be  filled  with  fluid 
or  solid  ;  but  we  remain  ignorant  of  the 
nature  of  that  alteration.  In  rare  cases 
only,  a  suspicion  will  arise  ;  but,  unfor- 
tunately, the  post-mortem  examination 
will  finally  show  whether  our  opinion  has 
been  justifled,  or  based  on  wrong  conclu- 
sions. Microscopical  examination  of  the 
sputa  should  never  be  neglected,  it  being 
one  of  the  principal  means  by  which  the 
real  nature  of  the  disease  may  sometimes 
be  revealed.  "I  have  seen  many  in- 
stances," says  Dr.  Williams,'  "and  others 
are  on  record,  of  ulcerous  cavities  formed 
in  melanose  and  encephaloid  solidifications 
of  the  lungs,  and  the  expectoration  in  one 
case  of  a  black  and  red,  and  in  the  other 
of  a  streaky,  whitish,  sanguinolent,  and 
purilicinous  matter,  led  to  a  suspicion  of 
the  nature  of  the  disease  before  death." 

Tlie  diagnosis  of  secondary  Cancer  gener- 
ally does  not  afford  such  insurmountable 
difficulties  as  many  beheve.  Its  appear- 
ance, after  primary  deposits   have  been 


1  Patliology  and  Diagnosis  of  Diseases  of 
the  Chest,  p.  154;  London,  1835. 
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made  in,  and  eventually  removed  from, 
other  organs,  will  very  often  serve  as  a 
guide  for  our  conclusion.  In  fact,  if  after 
the  removal  of  a  malignant  growth,  pul- 
monary or  bronchial  symptoms  of  any 
kind  appear,  it  is  but  wise  to  suspect  them 
as  the  beginning  of  the  occurrence  of 
Cancer;  at  all  events  let  us  be  on  our 
guard,  and  not  treat  these  symptoms  as  if 
they  would  occur  in  persons  in  whom  no 
signs  of  cancerous  diathesis  have  ever 
made  their  appearance. 

It  is  in  these  cases  in  which  Hutchin- 
son's much-neglected  instrument,  the  spi- 
rometer, will  afford  good  services.  Indi- 
viduals from  whom  Cancer  of  any  organ 
has  been  removed,  should,  after  opera- 
tion, from  time  to  time  be  measured  in 
respect  to  the  capacity  of  their  lungs.  If 
the  amount  of  air  evidently  becomes 
diminished,  gradually  or  suddenly,  then 
we  shall  seldom  be  wrong  in  assuming 
that  cancerous  deposits  have  been  made, 
and  respectively  are  still  progressing. 

But,  notwithstanding  our  greatest  care 
and  attention,  we  shall  meet — and  that 
not  seldom — with  cases  in  which  a  strict 
diagnosis  will  either  prove  impossible,  or 
be  made  only  after  repeated  examination 
and  closely  watching  the  case  for  a  longer 
period.  The  diseases  which  are  particu- 
larly liable  to  be  confounded  with  Cancer 
of  the  Lungs  are  cJironh:  2JleuTisy  iritli  effu- 
sion into  the  2>le'ural  cavity,  tubercular  infil- 
tration  and  aneurism. 

Differential  Diagnosis. — 1.  Ch.rovic 
Pleurisy  with  effusion  into  the  pleural  cavity. 
— Though  the  consistence  of  encephaloid 
may  be  of  a  semi-fluid  nature,  j'et  it  will 
ditTer  in  many  points  from  effusion  in 
respect  to  the  symptoms  as  revealed  on 
physical  examination.  The  area  of  dul- 
ness  on  percussion,  in  different  positions 
of  the  patient,  never  so  strictly  follows 
the  laws  of  gravity  as  in  cases  of  effusion. 
Another  point  of  importance  is,  that  in 
chronic  pleurisy  the  area  of  dulness  some- 
times diminishes,  which  is  particularly 
the  case  after  much  perspiration,  or  after 
exhibition  of  diuretics,  or  similar  medi- 
cine ;  but  the  Cancer,  once  formed,  will 
under  no  circumstances  decrease. 

It  is  true  that,  as  Dr.  Cockle  says,  "In 
many  cases,  mere  physical  diagnosis  is 
utterly  incompetent  to  decide  the  ques- 
tion, inasmuch  as  chronic  pleurisy  consti- 
tutes in  itself  an  integral  part  of  the  natu- 
ral history  of  intrathorax  cancer."  But 
in  this  instance,  viz.  when  during  the 
cancerous  process  effusion  into  the  pleural 
cavity  has  taken  place,  we  have  not  any 
more  to  decide  between  Cancer  and  pleu- 
risy with  effusion  ;  it  is  evident  that  phys- 
ical examination  has  contributed  its  share 
towards  the  formation  of  the  diagnosis, 
when  it  has  taught  us  whether  the  pleural 
cavity  be  filled  Math  fluid,  solid,  or  semi- 


fluid matter  ;  and  in  respect  to  this  point, 
with  proper  care  and  attention,  we  shall 
always  arrive  at  a  satisfactory  decision. 
According  to  AVinterich,'  the  vocal  fremi- 
tus in  Cuneer  is  oftcner  present  than  ab- 
sent, whilst  in  etlusion  the  reverse  holds 
good. 

But,  if  physical  examination  in  some 
cases  is  at  a  loss  to  answer  the  questions 
proposed  for  diagnostic  purposes,  then  the 
history  of  the  case,  the  general  appear- 
ance of  the  patient,  the  rapidity  of  devel- 
opment of  the  cancerous  growth,  the  pecu- 
liar expression  of  the  patient's  face,  the 
peculiar  tint  of  his  skin,  and  perhaps  the 
coexistence  of  Cancer  in  other  organs, 
will  sufficiently  make  up  for  the  deficien- 
cies of  physical  signs,  and  place  us  in  a 
position  which  will  enable  us  to  make  the 
diagnosis  certain. 

±  Tubercular  Iiifdtration.- — The  physi- 
cian will  only  be  called  upon  to  decide 
between  phthisis  and  Cancer,  when  the 
affection  has  assumed  great  proportions. 
In  this  case  it  must  be  remembered  that 
the  latter  disease  never  spreads  so  exten- 
sively as  the  former  does,  in  which  the 
total  absence  of  rhonchi  may  also  be  an 
important  sign.  Hsenioptj-sis  is  a  com- 
parativety  rare  occurrence  in  Cancer,  but 
not  so  in  phthisis.  The  absence  of  the 
phthisical  habit,  the  fact  that  patients  suf- 
fering from  Cancer  are  not  unfrequcntly 
in  a  comparatively  good  condition,  even 
in  advanced  stages  of  the  disease,  the  co- 
existence of  tumors,  or  the  former  re- 
moval of  such,  together  with-  sometimes 
lancinating — pain  in  the  chest,  and  the 
microscopical  examination  of  the  sputa, 
whereby  the  product  of  Cancer  sometimes 
may  be  found,  will  afford  diagnostical 
hints.  Compression  of  the  o-sophagus, 
displacements  of  neighboring  organs  in 
an  extremely  high  degree,  the  rare  occur- 
rence of  caverns,  symptoms  of  compres- 
sion of  the  aorta  or  vena  cava,  the  not 
unfrequent  limitation  of  the  disease  to 
one  side  only,  are  signs  frequently  met 
with  in  Cancer. 

Diagnosis  will  become  still  more  diffi- 
cult or  entirely  impossible,  in  cases  of  co- 
existence of  tuberculosis  and  Cancer.  It 
was  due  more  particularly  to  Rokitansky 
that  the  opinion  became  general  that  tu- 
berculosis and  Cancer  exclude  each  other, 
i.  e.  that  they  never  do  coexist  in  the 
same  person.  Rokitansky,  however,  af- 
terwards altered  his  opinion,  saying  that 
the  coexistence  of  both  diseases  is  merely 
a  very  rare  occurrence.  Other  authori- 
ties hold  the  same  opinion.  But  many 
cases  have  been  published,  showing  that 
Cancer  by  no  means  excludes  tuberculo- 
sis.    I  refer  the  reader  to  Dr.  Pollock's 

'  Winterich's  Kranklieiten  der  Eespira- 
tions-Organe,  in  Virchow's  Pathologie  und 
Tlierap.  Erlangqn,  1854. 
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case,'  published  in  the  "  Transactions  of 
the  Pathological  Society,"  and  to  a  highly 
interesting  one,  recently  published  by  Pro- 
fessor Friedreich,^  concerning  a  woman 
forty-nine  years  of  age,  who  suffered  from 
primary  Cancer  of  the  left  lung,  with 
metastatic  depositions  in  the  heart,  kid- 
neys, suprarenal  capsules,  right  lung,  and 
pancreas,  and  from  cancerous  pleurisy  of 
the  left  side.  At  the  same  time  obsolete 
and  recent  tubercular  enterophthisis  and 
oedema  of  the  brain  were  found  at  the  post- 
mortem examination. 

3.  Aortic  Aneurism. — In  the  course  of 
development  of  cancerous  affections,  par- 
ticularly at  the  root  of  the  lung,  great 
bulging  in  the  clavicular  region  may  take 
place,  accompanied  by  pulsation  and  other 
symptoms  resembling  aneurism  of  the 
aorta.  Here  the  remark  of  Stokes  is  of 
great  value,  concerning  the  contrast  be- 
tween the  area  of  dulness  on  percussion 
and  the  pulsation.  But  the  pulsation 
itself  is  of  a  different  character  in  the  t\vo 
diseases,  viz.  circumscribed  in  aneurism, 
but  diffused,  not  culminating  in  a  particu- 
lar spot,  in  Cancer,  in  which  affection  the 
ordinary  signs  of  aneurism,  as  murmur 
or  pulsation  over  the  dull  part,  murmur 
above  the  clavicle,  or  propagated  to  the 
vessels  of  the  neck,  are  also  absent.  I  am 
furthermore  inclined  to  believe  that,  in 
some  cases,  the  sphygmograph  will  render 
great  service  in  arriving  at  a  decision, 
whether  a  disease  be  intrathoracic  Cancer 
or  aneurism.  Gordon,"  Marliu  Solon,''  and 
others,  have  published  very  instructive 
cases,  in  which  Cancer  was  mistaken  for 
aneurism,  and  the  treatment  of  Valsalva 
adopted.  But,  notwithstanding  these  au- 
thorities, I  maintain  that  a  careful  exami- 
nation and  consideratioa  of  all  symptoms, 
together  with  the  history  of  the  case,  will 
seldom  fail  to  result  in  a  strict  diagnosis, 
and  to  screen  us  from  erroneous  conclu- 
sions. 

Prognosis  and  Treatjien^t. — Can- 
cer of  the  Lungs  is  a  deadly  disease,  and, 
in  spite  of  all  medical  efforts,  leads  finally 
to  a  fatal  end. 

The  first  symptoms,  as  a  moderate  pain 
in  the  chest,  difficulty  of  breathing,  a  dry 
cough,  &c. ,  sometimes  last  for  years  with- 
out alarming  the  patient,  till  more  severe 
and  dangerous  phenomena  make  their 
appearance,  and  with  tremendous  speed 
hurry  the  patient  into  the  grave. 

In  the  present  state  of  our  science  we 
have  neither  means  for  extinguishing  an 
existent  cancerous  cachexia,  nor  for  caus- 
ing deposits  to  be  absorbed,  which,  once 

'  Transactions  of  the  Pathological  Society, 
vol.  lii.  (1851-52)  p.  254. 
^  Virchow's  Aroliiv,  xxxvi.  4,  1866. 
'  Med.-Chirurg.  Transact,  vol.  xiii. 
*  Archiv.  G6u.  de  Med.  tome  xxiv.  p.  142. 


produced,  seldom  remain  stationary  for 
any  long  period,  but  go  on  increasing, 
destroying  the  affected  tissues,  and  inter- 
fering with  neighboring  organs. 

In  the  good  olden  times,  when  physi- 
cians fancied  that  even  a  disease  like  Can- 
cer would  fly  before  a  long  prescription, 
many  formulas  were  in  vogue  in  which 
arsenic  was  the  principal  drug.  This 
remedy  was  considered  a  specific,  and 
eminent  practitioners  speak  of  it  in  terms 
of  high  commendation. 

Others  again  advocated  the  use  of  co- 
nium,  bichloride  of  mercury,  the  prepara- 
tions of  iron,  and  a  number  of  other 
medicaments.  But  it  appears  that  the 
efficacy  of  all  these  "specifics"  became 
weaker  and  weaker  in  the  same  propor- 
tion as  diagnostic  science  became  strict 
and  exact,  and  that  arsenic  and  the  other 
drugs  effected  a  cure  in  those  cases  only 
in  which  a  closer  examination  demon- 
strated that  the  case  for  which  it  had 
been  applied  was  not  Cancer  at  all. 

But,  though  medical  science  has  not 
yet  arrived  at  a  point  to  furnish  us  with 
means  of  curing  Cancer  of  the  Lungs,  we 
must  not  rest  quiet  and  leave  such  pa- 
tients to  their  fate.  Our  profession  has 
other  tasks  to  fulfil  where  cure  is  impos- 
sible, namely,  to  relieve  pain  and  allevi- 
ate other  bad  or  dangerous  symptoms, 
and  thus  to  prolong  life.  In  this  respect 
we  can  act  sometimes  with  very  great 
benefit  towards  the  sufferer. 

I  had  a  patient  under  treatment  who 
dreaded  the  approach  of  night,  this  being 
for  him  the  signal  of  excruciating  pain, 
restlessness,  and  torture,  during  which  he 
incessantly  offered  prayers  to  Heaven  for 
his  death.  Besides  deposits  on  his  lungs, 
there  were  likewise  some  in  his  liver,  and 
the  stomach  was  also  affected,  and  rejected 
food  and  medicines  as  soon  as  they  were 
taken.  When  he  came  under  my  care,  I 
injected,  every  night,  half  a  grain  of  mor- 
phia hypodermically,  and  from  that  time 
he  enjoyed  at  least  good  rest  at  night. 

Our  attention  will  therefore  entirely  be 
directed  to^vards  troublesome  symptoms, 
improvement  of  the  patient's  nutrition, 
and  keeping  up  his  strength.  Hence  it 
becomes  evident  that  bleeding  in  any 
shape  and  to  any  extent  should  only  be 
resorted  to  in  cases  of  pressing  emer- 
gency. Dry-cupping,  however,  will  prove 
beneficial  when  dyspnrea  becomes  trouble- 
some, in  which  cases  other  counter-irri- 
tants may  also  be  applied  to  the  skin  with 
success.  In  one  case,  under  my  care,  a 
hot  bath  of  a  minute's  duration  gave  rest 
to  the  much-exhausted  patient,  while 
other  remedies  failed  to  diminish  the 
dyspnoea. 

For  the  relief  of  pain,  connected  with 
Cancer  of  the  Lungs,  I  can  strongly  recom- 
mend the  hypodermic  injection  of  mor- 
phia, beginning  with  a  quarter  of  a  grain, 
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and  increasing  the  dose  according  to  the 
requirements  of  the  case.  In  respect  to 
the  method  of  injection  and  mixing  the 
solution,  I  refer  the  reader  to  my  paper 
"On  Hypodermic  Injections,"  which  lias 
been  published  in  the  "Medical  Mirror" 
of  1866. 

Cough  is  another  symptom  which  often 
resists  all  therapeutic  endeavors.  Where 
medicines  can  be  taken,  we  should  apply 
narcotics,  opium,  hyoscyamus,  Indian 
hemp,  and  similar  drugs.  But,  unfor- 
tunately in  many  cases  the  stomach,  either 
by  reflex  action  or  by  being  also  affected 
by  the  disease,  rejects  the  drugs,  and  ren- 
ders our  efforts  useless.  In  these  cases  I 
propose  the  application  of  atomized  fluids, 
which,  indeed,  would  be  the  only  means 
by  which  to  introduce  medicaments  into 
the  system.  I  refer  the  readers  who  are 
not  acquainted  with  this  mode  of  treat- 
ment to  my  work  "On  Inhalation."' 

The  patient's  strength  will  appropri- 
ately be  kept  up  by  nutrient,  easily  di- 
gestible food,  and  avoiding  everything 
which  could  possibly  produce  a  conflux  of 
blood  towards  the  internal  organs.  In 
those  unfortunate  cases  in  which  pressure 
on  the  cesophagus  prevents  the  patient 
from  taking  solid  food,  it  must,  of  course, 
be  given  as  a  fluid,  and,  if  necessary,  by 
the  aid  of  the  stomach-pump. 

In  the  patient's  room,  a  moderate  but 
equal  temperature  ought  to  be  kept  by 
day  as  well  as  by  night  ;  all  the  natural 
functions  must  be  regulated  as  far  as  pos- 
sible, and  moderate  exercise  in  the  open 
air  should  be  encouraged  on  fine  days, 
and  avoided  only  when  it  causes  difficulty 
of  breathing. 

Some  physicians  advocate  cod-liver  oil. 


It  may  be  tried  in  cases  in  which  it  does 
not  at  all  interfere  with  the  function  of 
the  stomach,  but  it  ought  to  be  given  up 
at  once  if  it  causes  loss  of  appetite  or 
sickness. 

Fetid  breath,  sometimes  of  unbearable 
Intensity,  disgusts  not  only  everybody  in 
the  patient's  room,  but  even  the  patient 
himself  This  disagreeable  quality  of 
the  breath  can  be  destroyed  in  a  short 
time,  by  inhalation  of  liquor  chlori,  per- 
chloride  of  iron,  or  creosote. 

Should  one  be  called  upon  to  give 
some  prophylactic  hints  to  persons  de- 
scended from  parents  who  died  of  Can- 
cer, the  first  care  to  be  taken  will  be 
strictly  to  regulate  the  diet  of  such  per- 
sons. Let  them  take  regular  exercise 
and  live  in  mild  climates,  in  places 
situated  as  high  as  possible  ;  advise  them 
to  undertake  voyages,  or  to  undergo  a 
course  of  the  so-called  "grape-cure"  of 
which  many  physicians  speak  in  com- 
mending terms,  and  which  produced  very 
good  effects  in  a  case  under  my  own  care. 

The  coast  of  England  is  a  very  healthy 
abode  during  the  summer  months  for 
delicate  individuals.  But  for  such  per- 
sons as  wish  to  go  abroad,  Marseilles, 
Spezzia,  Nice,  Livorno,  Venice,  Heligo- 
land, Kiel,  Swinemiinde,  and  the  very 
pleasant  isle  of  Rugia,  could  be  recom- 
mended. 

Places  where  grapes  are  methodically 
used  for  medical  purposes  are  Meran  in 
Tyrol,  Diirkheim  and  Bingen  in  Ger- 
many, Krems  in  Austria,  and  Presburg 
in  Hungary.  The  best  time  at  which  to 
send  patients  there  is  during  the  vintage, 
which  is  generally  in  the  months  of  Sep- 
tember and  October, 


p:n^eumokia. 

By  Wilson  Fox,  M.D.,  F.R.C.P. 


Syn-qnyjis.  —  Peripneumonia,  2  Peri- 
pneumonia Vera  (as  opposed  to  Peripneu- 
monia Notha,  or  Capillary  Bronchitis)  ; 
Felsris  Pneumonica,  Hofimann ;  Pievre 
Pneumonique,  Fluxion  du  Poitrine 
(French  authors) ;  Pneumonites,  auct. 
var. 


'  On  Inhalation  as  a  means  of  Local  Treat- 
ment of  the  Organs  of  Respiration  by  means 
of  Atomized  Fluids  and  Gases,  by  H.  Beigel, 
M.D.     London:  Hardwicke,  1866. 

"  Grisolle  considers  that  the  prefix  we.i  is 
merely  expletive. 


Varieties  and  other  Synonyms.— 
Croupous  and  Catarrhal  Pneumonia 
{Bokitansky  and  modern  German  autlwrs). 
Acute  Sthenic  Pneumonia— Broncho- 
pneumonia (English  and  foreign  authors, 
signifying  a  sindlur  distinction  of  origin  and 
course).  _  Lobar  Pneumonia— Lobular  or 
Disseminated  Pneumonia  (signifying  aiui- 
tomical  differences  in  the  extent  and  charao- 
ters  of  the  pulmonary  affection).  Acute 
Pneumonia— Chronic  or  Interstitial  Pneu- 
monia (signifying  differences  in  course  and 
duration,  and  also  in  anatomical  charac- 
ters).    Interlobular  Pneumonia  (an  affeo- 
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tion  of  the  interlobular  tissue).  Primary 
Pneumonia — Secondarj''  Pneumonia  (si;/- 
nift/ing  differences  in  origin).  Otlier  varie- 
ties have  been  termed,  according  to  tiie 
origin  or  cliaracters  of  the  disease — 
Bilious,  Gastric,  Typhoid,  Latent,  Inter- 
mittent, Hypostatic,  Tubercular,  Scrofu- 
lous, Rheumatic,  Gouty,  Puerperal,  Me- 
tastatic, and  Pneumonia  Potatorum 
(Huss). 


ACUTE  PNEUMONIA. 

Definition. — A  disease  whose  essen- 
tial anatomical  feature  consists  in  the 
inflammation  of  the  vesicular  structure  of 
the  lungs,  which  is  thereby  rendered  im- 
pervious to  air  through  the  accumulation 
in  the  interior  of  the  alveoli  of  the  pro- 
ducts of  such  inflammation.  Clinically  it 
is  characterized  by  pyrexia,  which,  in  the 
majority  of  cases,  when  the  disease  is  pri- 
mary, commences  with  rigors  ;  it  is  also 
commonly  attended  by  pain  in  the  side, 
by  dyspnoea,  cough,  sanguinolent  sputa, 
great  physical  prostration,  and  by  the 
physical  signs  of  pulmonary  consolidation. 
Its  course,  when  primary,  is  usually  acute, 
and  tends  to  terminate  favorably  by  a 
crisis  occurring  from  the  third  to  the 
tenth  day,  but  it  may  prove  fatal  from  the 
first  to  the  fourteenth  day,  or  at  later 
periods.  When  secondary  to  other  dis- 
eases, the  termination  by  crisis  is  uncom- 
mon, and  its  duration  is  also  more  pro- 
tracted ;  and  under  all  circumstances  of 
its  origin  it  may,  in  some  instances,  lapse 
into  the  chronic  state.  Its  immediate 
cause  is  uncertain,  and  it  appears  in  the 
majority  of  instances  to  depend  either  oa 
an  unknown  but  suddenly  produced  dys- 
crasia,  or  on  an  alteration  in  the  composi- 
tion of  the  blood  induced  by  various  dis- 
eases. In  other  cases  it  is  produced 
through  the  extension  to  the  pulmonary 
tissue  of  bronchial  inflammation,  or  it 
may  originate  through  local  disturbances 
of  the  pulmonary  circulation  occasioned 
by  congestion  or  collapse,  or  by  obstruc- 
tion through  emboli  of  the  pulmonary 
artery,  or  it  may  be  caused  by  mechanical 
injury  to  the  tissue  of  the  lung. 

Although  the  anatomical  characteris- 
tics of  Pneumonia  can  be  defined  with  a 
certain  approach  to  accuracy,  the  clinical 
features  of  the  disease  may  nevertheless 
present  a  considerable  diversity  of  aspect 
under  the  varied  circumstances  of  its 
origin. 

In  some  cases  variations  in  the  ana- 
tomical process  may  be  observed  corre- 
sponding with  these  different  features  of 
the  disorder,  but  distinct  lines  of  demar- 
cation are  in  this  respect  very  frequently 
wanting,  and  the  author  believes  that  the 
anatomical  distinction  between  the  "  crou- 


pous'" and  the  "catarrhal"  forms,  on 
which  especial  stress  has  of  late  been  laid, 
is  by  no  means  so  sharply  defined  as  some 
recent  writers  have  maintained. 

From  a  clinical  point  of  view,  however, 
the  separation  of  the  main  types  of  these 
two  forms  of  the  disease  into  distinct 
species  has  a  practical  value,  and  it  may 
therefore  be  stated  that  the  principal 
classes  to  be  distinguished  are  (1)  Pri- 
mary or  Acute  Sthenic  Pneumonia ;  (2) 
Secondary  Pneumonia,  including  most  of 
the  catarrhal  forms  ;  (3)  Interlobular 
Pneumonia ;  (4)  Chronic  Pneumonia. 
Under  the  heaa  of  Etiology,  the  relations 
of  the  different  forms  of  the  acute  disease 
win  be  treated  collectively. 

History. — In  the  earlier  days  of  medi- 
cine, since  the  times  of  Hippocrates  and 
Galen  (by  whom,  however,  both  diseases 
were  recognized).  Pneumonia  was  con- 
founded with  Pleurisy  to  such  an  extent 
that  the  rusty  sputa  characterizing  the 
former  disease  were  described  as  an  attri- 
bute of  the  latter  ;  and  pleurisy  was  said 
to  be  capable  of  producing  cavities  in  the 
lung.  Valsalva,  Morgagni,  Huxham, 
and  Boerhaave  gave  accurate  descriptions 
of  Pneumonia,  but  still  the  distinction 
between  it  and  pleurisy  was  not  com- 
pletely recognized  until  the  writings  of 
Bichat  and  Pinel,  and  the  collapse  of  the 
lung  attending  pleuritic  effusion  was  by 
most  other  writers  mistaken  for  inflam- 
mation of  its  substance."    The  accurate 

1  The  term  "Croupous,"  introduced  by 
Rokitansky,  and  largely  used  in  Germany, 
appears  to  the  author  to  be  in  some  respects 
best  avoided.  It  was  originally  employed  by 
Eokitansky  to  define  a  particular  form  of  exu- 
dation, and  in  its  application  to  Pneumonia 
he  drew  a  parallel  between  this  disease  and 
croup  of  the  larynx,  attended  by  false  mem- 
brane. The  analogy  appears  to  be  an  erro- 
neous one  in  two  aspects,  for  in  the  first  place 
the  Pneumonia  attending  laryngeal  diseases 
when  false  membranes  are  present  is  seldom 
seen  in  the  form  recognized  as  characterizing 
acute  sthenic  Pneumonia,  but  is  most  com- 
monly of  the  type  termed  Broncho-pneumonia; 
and,  secondly,  there  is  no  boundary  line  of 
distinction  between  the  forms  of  the  disease 
characterized  by  a  coagulable  exudation  in 
the  vesicles,  and  those  where  cell-products 
are  mingled  with  some  fluid  exudation.  The 
extreme  types  are,  it  is  true,  distinct,  but 
every  shade  of  gradation  may  be  observed 
between  them. 

2  According  to  Pinel,  "Nos.  Philos.  ii. 
145-191  ei  seq.,  the  question  of  the  distmc- 
tion  between  these  two  diseases  appears  to 
have  given  rise  to  the  most  animated  discus- 
sion among  the  writers  of  the  17th  century. 
The  history  of  the  earlier  views  on  Pneumo- 
nia will  be  found  at  length  in  Grisolle's  work 
on  Pneumonia;  also  in  Wunderlich's  "Path. 
Therap.,"  art.  Pneumonie,  and  in  Noumann, 
"Krankheiten  des  Menschen,"  2e  Ed.  i.  151 
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clinical  separation  of  the  two  diseases  was 
finally  fully  evolved  by  Laennec.  Since 
his  time,  the  most  important  advance  in 
the  definition  of  the  disease  has  been  that 
made  by  Jorg,  Bailly,  and  Legendre  m 
the  separation  and  distinction  of  the 
various  forms  of  collapse,  or  defective  ex- 
pansion from  true  inflammatory  action. 
The  other  features  of  interest  in  recent 
researches  will  be  alluded  to  in  their  ap- 
propriate places. 

Etiology.— On  many  points  in  the 
etiology  of  Pneumonia  the  only  data  at 
our  disposal  refer  to  the  disease  as  a 
whole,  irrespective  of  any  of  the  special 
varieties  before  alluded  to.  The  circum- 
stances predisposing  to  particular  forms 
will  be,  as  far  as  these  are  known,  de- 
scribed separately. 

A.  Bace  and  Climated — Inflammation 
of  the  lungs  appears,  with  but  few  ex- 
ceptions, to  be  more  commonly  associated 
with  climates  presenting  marked  and 
rapid  variations  of  temperature  than  with 
extreme  degrees  of  either  cold  or  heat. 
Thus  in  tropical  climates  it  is  uncommon 
during  the  hot  season,  and,  on  the  other 
hand,  in  some  of  the  expeditions  to  the 
North  Pole  the  disease  has  been  almost 
unknown.  It  is  said  also  to  be  very  rare 
in  Iceland.  Throughout  the  European 
continent,  below  60°  north  latitude,  it  is 
a  very  prevalent  disease,  and  the  southern 
portions,  including  the  shores  of  the  Medi- 
terranean,^ are  nearly  as  liable  as  the 
more  northern  countries.  Thus  in  Copen- 
hagen the  mortality  from  Pneumonia  is 
6'3  per  100  of  all  deaths  ;  and  in  Gibral- 
tar 41  per  1000  soldiers  suffer  from  the 
disease.  In  the  more  tropical  climates, 
elevation  above  the  sea-level  increases 
the  frequency  of  the  disease,  and  it  is 
very  common  in  tlie  high  table-lands 
of  Mexico.^    The  disease  appears  to  be 

(quoted  by  Wunderlicli).  The  confusion  be- 
tween Pneumonia  and  pleurisy  was  aided  by 
the  fact,  that  before  the  writings  of  Bichat 
the  term  pleura  was  limited  to  the  parietal 
membrane,  the  visceral  portion  being  con- 
founded with  the  tissvie  of  the  lung. 

'  For  a  large  number  of  the  data  under 
this  head,  the  author  is  indebted  to  the 
writings  of  Grisolle,  "  Traits  de  la  Pneumo- 
nie,"  and  Hirsch,  "Handb.  der  Hist.  Gte- 
ograph.  Pathol.,"  1864;  and  also  to  an  elabo- 
rate statistical  work  on  the  G-eographical 
Distribution  of  Pneumonia,  by  Ziemssen, 
"Monatsblatt  fiir  med.  Statistik  und  offene 
Gesundheits-pflege,"  1857,  analyzed  at  con- 
siderable length  in  Canstatt's  "Jahresb.," 
1857,  ii.  119.  Many  of  the  data  on  this  sub- 
ject refer,  however,  to  pleurisy  and  Pneumo- 
nia collectively,  and  this  is  especially  the 
case  with  those  given  in  Hirscb's  work. 

2  Clark  on  Climate,  p.  121. 

'  Elevation  in  cold  climates,  in  some  situa- 
tions, also  appears  remarkably  to  predispose 
to  the  disease.     Thus  of  the  French  troops 


rare  in  E^ypt,  though  bronchitis  is  com- 
mon in  the  valley  of  the  Nile  ;  in  India 
it  is  more  common  in  Bengal  than  in 
Bombay.  Though  equability  of  tempera- 
ture appears  to  confer  a  certain  degi-ee  of 
immunity  from  the  disease,  yet  there  are 
some  remarkable  exceptions  ;  for  in  Sene- 
gal which  possesses  a  variable  climate, 
Pneumonia  is  rare,  while  in  the  Bermu- 
das, where  the  temperature  is  remarkably 
uniform,  it  is  by  no  means  uncommon ; 
and  it  is  stated,  on  the  authority  of  Dr. 
Farry,'  that  Pneumonia  and  affections  of 
the  lungs  in  general  are  less  common, 
botli  in  the  Northern  and  Southern  States 
of  the  Union,  than  in  the  central  portions 
where  the  temperature  is  more  uniform. 
Oregon  and  California  appear  to  enjoy  a 
singular  immunity  from  the  disease.  In 
certain  countries,  as  in  Sierra  Leone,  the 
Cape,  and  the  Mauritius,  the  negro  races, 
at  least  when  employed  in  military  ser- 
vice, appear  to  suffer  more  than  the 
whites  ;  but  it  is  considered  possible  that 
the  preponderance  of  the  affection  among 
them  is  due  to  their  being  more  exposed 
to  vicissitudes  of  temperature  than  the 
European  soldiers,  with  whom  greater 
precautions  are  taken. 

The  disease  is  said  to  be  more  common 
among  sailors  on  land  than  when  at  sea ;'' 
but  it  may  be  questioned  whether  this 
difference  is  not  in  part  due  to  other  in- 
fluences, causing  an  increased  relative 
frequency  on  land,  such  as  greater  irregu- 
larity of  life  and  severer  exertion. 

In  England,  Pneumonia  appears,  from 
the  returns  of  the  Registrar-General  for 
1863-4,  to  rank  next  after  the  following 
main  causes  of  mortality :— Phthisis, 
bronchitis,  scarlatina,  old  age,  and  con- 
vulsions. The  frequency,  and  also  the 
mortahty  of  the  disease,  however,  vary 
considerably  in  difterent  years,  as  is  shown 
by  the  contrast  of  26,0.52  deaths  registered 
under  this  head  in  185.5  when  compared 
with  21,118  occurring  in  1867  ;=  and  the 
data  of  nearly  all  the  large  hospitals  of 
the  Continent  furnish  confirmatory  evi- 
dence of  the  same  kind.'' 

quartered  on  Mont  Cenis  from  December  to 
May,  one-fourth  of  the  whole  number  were 
attacked  by  pneumonia.  (Cliomel,  Le9.  Clin. 
Med.,  Ed.  Sestier,  p.  451.) 

'  American  Journ.  Med.  Science,  1841. 
(Grisolle.) 

2  Dr.  Wilson's  report  to  the  Admiralty- 
gives  for  1000  sailors  :  Short  voyages,  29  per 
1000;  home  service,  35-1  per  1000;  Mediter- 
ranean, 31-8.  Sailors  as  a  class  suffer  hut 
little— 175  per  24,000.  (Le  Roy  de M4ricourt.) 
These  data  are  quoted  from  Grisolle. 

'  In  the  last-named  year  these  proportional 
numbers  are  995  deaths  from  Pneumonia,  to 
1,000,000  living ;  and  45,275  to  1,000,000  of 
deaths. 

'  This  is  especially  evident  from  the  statis- 
tics of  Huss,  "Behandlung  der  Lungen  Ent- 
ziindung  :"  for  while  the  average  number  of 
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It  would  appear  from  Ziemssen's  anal- 
ysis that  the  mortality  from  Pneumonia 
is  greater  in  large  towns  than  in  country 
districts  ;  but  in  this  respect  there  are 
considerable  differences  in  degree  between 
different  cities,  that  of  Cork  being  0'5  ; 
London,  1-7;  Paris,  2-3;  Turin,  3-8; 
and  Algiers,  4 -3  per  1000.  Ireland  seems 
to  sufi'er  to  a  less  degree  than  most  of  the 
European  countries. 

B.  Classes  and  Professions. — There  ap- 
pears to  be  a  general  consent  that  Pneu- 
monia is  more  common  among  the  labor- 
ing than  in  the  wealthier  classes  of  society, 
and  that,  among  the  former,  those  whose 
occupation  involves  the  severest  exertion 
and  the  greatest  amount  of  exposure  are 
the  most  liable  to  suffer.  In  the  English 
army  the  soldiers  suffer  more  than  the 
officers.'  The  disease  is  more  common  in 
the  French  army  than  among  the  civil 
population.^ 

C.  Seasoi\s. — It  may  be  stated  as  a  gen- 
eral truth,  that  in  European  countries 
Pneumonia  is  most  common  during  peri- 
ods of  the  year  in  which  there  are  the 
greatest  vicissitudes  of  temperature,  while 
either  a  continuously  low  or  high  tempe- 
rature has  much  less  influence  in  its  pro- 
duction. Thus,  of  2616  cases  collected  by 
Huss'  during  a  period  of  sixteen  years  in 


cases  during  16  years  was  163-5,  tliese  in 
1819,  1851,  and  1853  amounted  respeotively 
to  243,  242,  and  203  admitted  to  hospital ; 
while  in  1840,  1841,  and  1844,  the  numbers 
were  only  107,  102,  and  97.  It  will  be  seen 
in  the  section  devoted  to  the  prognosis  that 
the  mortality  of  the  disease  in  different  years 
also  presents  considerable  variations ;  and 
also  that  the  relative  mortality  at  different 
seasons  by  no  means  corresponds  to  the  fre- 
quency of  the  disease  at  these  periods. 

'  On  the  Mediterranean  stations  the  sol- 
diers suffer  from  Pneumonia  iu  the  proportion 
of  32  to  42  per  1000  ;  the  officers  in  the  pro- 
portion of  14*1  per  iOOO.  On  the  Canadian 
stations  the  proportion  of  soldiers  affected  is 
43  per  1000,  and  that  of  the  officers  is  10'6 
per  1000.     (Quoted  from  Grisolle.) 

2  Deaths  from  Pneumonia  in  the  civil  popu- 
lation of  France,  30  per  1000 ;  in  the  army, 
39  per  1000.  (Lancereau,  Ann.  d'Hygiene, 
1860,  xiii.  269.     Valleix.) 

'  The  amount  of  statistical  evidence  on  this 
head  is  large  and  conclusive,  and  the  results 
obtained  by  all  observers  agree  very  closely 
with  those  of  Huss.  For  other  references  see 
Chomel,  "Lee.  Clin.  M^d.  '  Pneumonie,' "  p. 
444;  Grisolle,  loc.  cit.,  139;  Wunderlich, 
"AUg.  Path.  Therap.,"  Bd.  iii.,  Abth.  ii.  B., 
p.  304;  Bamberger,  "  Wien.  Med.  Woch.," 
1857;  Roth,  "Wurzb.  Med.  Zeitsch.,"  1860; 
Hamernigk,  "Die  Cholera  Epidem.,"  Prag, 
1850.  Ziemssen,  "Die  Pleuritis  und  Pneu- 
monie im  Kinderalter,"  p.  187,  found  in 
Grieswald  a  rather  larger  proportion  during 
the  summer  months  than  has  been  noticed  by 
other  observers.  He  attributes  this  to  the 
cold  winds  and  rapid  variations  of  tempera- 


Stockholm,  the  spring  months,  March, 
April,  May,  and  June,"gave  49  per  cent.  ; 
the  winter  montlis,  November,  Decem- 
ber, January,  and  February,  yielded  30 
per  cent.  ;  and  the  sunniier  months, 
July,  August,  September,  and  October, 
21  per  cent.  Of  the  individual  months, 
August  and  September  are  those  in  which 
the  greatest  immunity  is  observed  ;  but 
this  is  nearly  equalled  by  Juno  and  July, 
while  April  and  May  show  the  greatest 
frequency.  Huss  states  that  the  relative 
frequency  in  individual  months  in  different 
years  corresponds  closely  to  rapid  changes 
of  temperature  observed  in  them.  Baro- 
metric variations,  independently  of  the 
influence  of  wind,  appear  to  have  little  or 
no  effect  in  the  production  of  the  disease. 
The  converse,  however,  appears  to  hold 
true  of  cold  winds,  and  particularly  of 
those  from  the  north  and  east ;  and 
though  the  effects  of  these  in  the  produc- 
tion of  Pneumonia  have  been  more  ob- 
served in  the  aged,  and  also,  though  to  a 
less  degree,  in  the  young,  than  in  persons 
of  middle  life,  yet  there  is  a  strong  proba- 
bility that  their  agency  is  similarly  exert- 
ed at  all  ages. '  It  was  stated  by  Huxham" 
that  drj'  cold  air  was  most  frequently  asso- 
ciated with  Pneumonia  of  an  inflamma- 
tory type,  and  that  "bastard  peripneumo- 
nies"  were  most  common  in  damp  seasons. 
Dr.  Jackson'  has  also  shown  that  in 
Massachusetts,  a  damp  climate,  complica- 
tions are  more  common  than  in  drier 
atmospheres. 

D.  Age  must  be  regarded  as  an  import- 
ant etiological  element  in  the  predisposi- 
tion to  Pneumonia,  and  it  is  also  one  of 
the  conditions  most  materially  influencing 
its  mortality. 

Some  of  "the  details  given  by  writers 
antecedent  to  the  researches  of  Legendre 
and  Bailly  are,  however,  unreliable, owing 
to  the  confusion  then  existing  between 
Pneumonia  and  collapse  of  the  lungs  oc- 
curring in  infancy.  Thus  Yalleix  and 
Vernois*  stated  that  of  114  newly-born 
children  113  had  hepatization  of  the  lungs. 
In  spite  of  these  doubts,  however,  there 
is  very  little  question  that  Pneumonia  is 
a  very  frequent  disease  of  early  life.  Of 
186  cases   of  primary  acute   (croupous) 

ture  observed  there  during  this  season.  More- 
head,  "Dis.  of  India,"  pp.  300-303,  found 
Pneumonia  in  India  to  be  most  common  iu 
the  cold  season,  and  next  in  frequency  in  the 
wet  season.  During  the  latter  period  it  is 
very  liable  to  be  complicated  by  intermit- 
tents. 

'  See  for  evidence  on  this  subject  Grisolle, 
p.  142. 

'  Essay  on  Fevers,  1757,  p.  222. 

3  Dr.  Sibson,  Brit,  and  For.  Rev.  1858,  xxii. 
p.  23. 

*  Valleix,  Clin,  des  Malad.  des  Enfans 
nouveaux-nSs,  1838,  p.  114. 
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PNEUMONIA. 


Pneumonia  in  children,  recorded  by 
Ziemssen  '  117  occurred  in  the  first  six 
years  of  Ufe,  and  only  09  in  the  succeed- 
iu<T  ten  years.  Gunsburg,^  for  5000  cases 
of  Pneumonia,  gives  the  following  rela- 
tive table  of  frequency  at  different  ages  :— 


Years 

1 
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n 

. 

.     11  per  0 
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4 

14 

to 

14    . 

20     . 

.     13 
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30     . 

.     17 

8n 

40     . 

.     16        " 

AO 

50     . 

.     10         " 

50 

60     . 

.       9 
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70     . 

.       7 

70 

80     . 

.     11 

Lombard  has  given,  further,  the  follow- 
in"  proportion  of  deaths  from  Pneumonia 
and  deaths  from  other  diseases  at  different 

ages : — 


Deaths  from 
all  causes. 

274     .  . 

310     .  . 

112     .  . 

3S7     .  . 

766     .  . 
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GrisoUe's  statement  may  therefore  be  re- 
garded as  embodying  the  truth  on  this 
question,  viz.  that  Pneumonia  (both  pri- 
mary and  secondary,  lobar  and  lobular  col- 
lectively) is  a  disease  very  frequent  in  in- 
fancy, that  it  is  less  common  from  infancy 
to  twenty  years  of  age,  that  it  is  compara- 
tively frequent  from  twenty  to  forty,  less 
so  from  forty  to  sixty,  and  very  frequent, 
and  also  very  fatal,  after  sixty  years  of 
age.  To  this  it  may  further  be  added, 
that  the  Pneumonia  of  old  people  and  of 
children  approximates  more,  but  by  no 
means  exclusively,  to  the  type  of  catar- 
rhal, or  broncho-pneumonia. 

E.  Sex. — In  the  Pneumonia  of  adult 
life,  males  are  more  commonly  affected 
than  females  in  proportions  varying  from 
two  or  three  to  one.^  This  difference  be- 
tween the  sexes  is  not  observable  in  the 


'  Loc.  cit.  p.  155. 

2  Klinik  der  Kreislaufs  und  Athmungs-Or- 
gane  (Breslau,  1856),  quoted  from  Huss,  loc. 
cit. 

'  The  proportion  of  2  males  to  1  female  is 
that  given  by  GrisoUe  and  generally  accepted. 
Of  the  actual  numbers  treated  by  Huss,  the 
proportion  was  5  to  1,  but  it  amounted  to  3 
to  1  when  calculated  on  the  total  numbers  of 
all  cases  of  males  and  females  admitted  to 
hospital.  The  proportion  in  the  general  hos- 
pital at  Vienna  (quoted  by  Huss)  is  1-98 
males  to  1  female.  Huss  thinks  that  the 
greater  disproportion  observed  in  the  more 
northern  climate  between  males  and  females 
may  be  due  in  part  to  the  greater  intensity 
of  climatic  conditions  to  which  the  former  are 
there  exposed. 


earlier  periods  of  life  ;'  but  it  becomes 
apparent  first  at  ages  when  the  occupa- 
tions of  the  sexes  differ,  and  when  males 
are  more  exposed  to  climatic  influences 
than  females.  When,  however,  the  con- 
ditions of  life  for  both  sexes  are  identical, 
this  relative  disproportion  in  great  mea- 
sure disappears.^  Huss  has  adduced  the 
fact  that  it  is  also  much  less  marked  in 
advanced  age.'  ^        r^  ■ 

Females,  as  it  would  appear  from  Gn- 
solle's  data,  are  somewhat  more  predis- 
posed to  the  occurrence  of  the  disease  at 
the  menstrual  period.  Neither  pregnancy 
nor  the  puerperal  condition  seems,  how- 
ever, to  create  any  special  proclivity,  ex- 
cept when  the  latter  is  comphcated  by 
septicaemia. 

P.  GonsUtutio7i.— Opinions  differ  whether 
Primary  Pneumonia  most  commonly  at- 
tacks the  vigorous  or  those  in  previously 
bad  health.  The  Hippocratic  doctrine 
was  in  favor  of  the  former  view,  which  is 
also  supported  by  GrisoUe.  Huss,  on  the 
contrary,  thinks  that  it  is  more  common 
in  weakly  subjects.  Dr.  Hughes  Bennett,* 
in  118  cases— 84  males  and  34  females- 
found  that  of  the  males  27,  and  of  the 
females  22,  were  in  bad  health  at  the 
time  of  the  seizure.  Huss  considers  that 
the  fact  that  robust  males  are  frequently 
attacked  depends  in  great  measure  on  the 
greater  degree  of  exposure  to  external  in- 
fluences to  which  they  are  subjected. 
Chlorotic  females  seldom  suffer.  Eickets, 
on  the  other  hand,  appears  to  produce  a 
predisposition  to  the  disease,  for  of  twenty- 
four  patients  dying  rickety,  GrisoUe  found 
Pneumonia  in  one-half  It  is  possible 
that  this-  may  be  caused  by  the  greater 
severity  of  bronchitis  and  the  increased 
tendency  to  collapse  in  these  subjects,  and 
also  to  the  fact  that  collapse  of  the  lung 
when  complicating  bronchitis  induces  a 
liability  to  further  inflammatory  changes. 

'  Ziemssen,  in  91  cases  of  children  under 
four  years  of  age,  found  that  the  boys  aflfected 
numiiered  41,  and  the  girls  35. 

'  Thus  Tolmouche  has  observed  that  in 
prisons  the  number  of  Individuals  of  the  two 
sexes  suffering  from  Pneumonia  are,  compara- 
tively speaking,  equal  (Ann.  d'Hygiene,  xiv. 
pp.  252-7.)  Ruef  also  (Heidelb.  Med.  An- 
nalen,  ii.  1836)  has  noticed  a  similar  equality 
in  the  liability  of  the  sexes  to  the  disease 
when  women  are  employed  in  outdoor  labor. 

'  Of  the  cases  between  the  ages  of  16  and 
50,  the  males  formed  85-5  per  cent.,  and  the 
females  14-5  per  cent. ;  but  of  the  cases  be- 
tween 50  and  70,  the  males  constituted  only 
55-19,  and  the  females  44-81  per  cent.  Dinstl 
also  (Oest.  Zeitsch.  fiir  prakt.  Heilkunde, 
viii.  1862)  found  in  1212  cases  of  Pneumonia, 
that  after  setat.  50  the  number  of  females  af- 
fected was  greater  than  that  of  the  males.  _ 

*  The  Restorative  Treatment  of  Pneumonia, 
1866,  p.  24. 
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It  has  been  observed  that  some  persons 
are  hable  to  repeated  attacks  of  the  dis- 
ease— a  pecuUarity  which  may  either  be 
due  to  some  special  but  unknown  consti- 
tutional predisposition,  or  to  the  fact  that 
previous  attacks  induce  a  proclivity  to  its 
return.  The  latter  hypothesis  is  to  some 
degree  favored  by  the  fact  that  the  lung 
first  affected  is  the  most  liable  to  suffer  in 
a  subsequent  attack. '  In  175  cases  anal- 
yzed by  GrisoUe,  54  had  suffered  from  pre- 
vious attacks,  but  of  these  only  two  were 
in  females.  The  period  between  the  at- 
tacks varied  from  one  month  to  twenty- 
five  years.  Most  usually  the  intervals 
varied  from  three  to  five  years  ;  but  these 
tend  to  become  shorter  in  proportion  as 
the  attacks  become  more  frequent.^ 

The  number  of  attacks  from  which  in- 
dividuals have  suffered  is  also  very  re- 
markable. Thus  AndraP  records  a  case 
of  a  patient  who  had  had  fifteen  attacks 
in  eleven  years,  Chomel''  has  seen  ten  re- 
currences, J.  P.  Frank^  eleven,  and  Eust 
has  even  recorded  twenty-eight  attacks  in 
the  same  individual.^  Intermittent  fever 
also  predisposes  to  recurrence.  A  patient 
of  Ziemssen's  thus  affected  had  four  at- 
tacks in  five  years,  three  of  which  were 
in  the  left  lower  lobe  and  one  in  the  right 
upper  lobe.' 

Difficult  dentition  predisposes  to  Pneu- 
monia in  children,*  and  also  makes  the 


'  In  35  cases  of  recurrence  collected  by 
Grisolle,  the  return  of  the  disease  was  noted 
25  times  in  the  lung  first  afTected.  In  the 
remaining  10  the  disease  clianged  sides : 
Pneumonia  of  the  left  lung  recurred  more 
frequentiy  than  that  of  the  right,  in  the  pro- 
portion of  16  to  9.  This  is  the  more  remark- 
able when  it  is  remembered  liow  much  more 
frequently  the  right  lung  suffers  from  tlae 
primary  disease. 

2  Dr.  West  of  78  cases  in  children,  found 
that  31  had  suffered  from  previous  attacks. 
Of  these,  21  had  been  affected  once,  4  twice, 
and  2  four  times,  and  4  others  were  said  to 
have  had  several  attacks.  10  of  these  pa- 
tients were  under  2  years  of  age ;  10  more 
between  2  and  3,  and  the  remaining  11  were 
between  3  and  6.  Ziemssen,  in  201  cases  of 
children,  found  19  oases  in  which  the  attacks 
were  repeated.  Of  tliese,  14  had  Pneumonia 
twice,  3  three  times,  and  2  four  times.  In 
some  instances  the  disease  recurred  at  corre- 
sponding periods  of  consecutive  years. 

3  Clin.  MM.  iii.  371. 

*  Diet,  de  Mgd.  xviii.  art.  "  Pneumonie." 

5  Interpretation es  Clinioie,  Tubingie,  1812, 
p.  96.     (Grisolle.) 

^  Quoted  by  Dr.  Williams,  art.  "Pneumo- 
nia," Cyc.  Pract.  Med.  iii.  406. 

'  Ziemssen,  loo.  cit.  154. 

*  Of  201  cases  of  Pneumonia  observed  by 
Ziemssen,  this  condition  was  present  in  37. 
Of  these,  16  had  Broncho-pneumonia  after 
long-continued  bronchitis,  and  21  suffered 
from  primary  or  "croupous"  Pneumonia. 


prognosis  more  unfavorable.  Favorable 
hygienic  influences  confer  a  certain  de- 
gree of  comparative  immunity  from  tlie 
disease.  Drunkenness  appears  to  act 
powerfully  as  a  predisposing  cause  of 
Pneumonia,  though  its  effect  in  imme- 
diately producing  the  disease  may  be  re- 
garded as  somewhat  doubtful. 

G.  Direct  Exciting  Cauaes. — The  influ- 
ence of  these  in  the  production  of  the  acute 
primary  disease  has  been  very  variously 
estimated  by  difi'erent  observers.  Some 
authorities,  and  particularly  writers  of 
the  last  century,'  attribute  its  origin 
mainly  to  the  influence  of  a  chill — an  an- 
tecedent which  others  have  denied  from 
statistical  data.  Grisolle  asserts  that  a 
discoverable  cause  of  this  nature  could 
only  be  affirmed  in  one-fourth  of  his  cases. 
OhomeP  and  AndraP  express  very  simi- 
lar opinions.  Ziemssen  says  that  among 
children  a  discoverable  cause  only  existed 
in  one-tenth  of  his  cases.  In  fifty-three 
cases  analyzed  by  myself,  a  distinct  cause, 
which  when  present  was  always  of  the 
nature  of  a  chill,  could  only  be  affirmed 
in  sixteen.  It  must,  however,  be  admit- 
ted that  this  is  the  most  common  of  the 
discoverable  causes,  and  that  the  frequent 
absence  of  evidence  of  such  an  origin  is 
common  not  only  to  Pneumonia,  but  also 
to  many  catarrhal  affections  and  further 
to  acute  rheumatism,  diseases  which,  to 
say  the  least,  are  very  frequently  due  to 
this  immediate  agency.  The  most  prob- 
able explanation  of  such  cases  would  ap- 
pear to  lie  in  the  existence  of  a  more 
extreme  constitutional  susceptibility,  in 
consequence  of  which  causes  so  slight  as 
to  pass  unnoticed  at  the  time  of  exposure 
may  produce  eflTects  which  persons  less 
predisposed  to  suffer  from  their  influence 
would  have  escaped.  I  do  not  think,  as 
far  as  my  own  observation  has  gone,  that 
the  cases  excited  by  a  chill  can  be  sepa- 
rated from  the  rest  and  placed  in  the 
category  of  Broncho-pneumonia,  for  in 
most  of  the  instances  coming  under  my 
own  cognizance  these  cases  have  run  as 
typical  a  course  of  acute  primary  Pneu- 
monia as  those  in  which  no  such  cause 
has  been  discoverable.  The  indirect  evi- 
dence afforded  by  the  seasons  of  the  year 
at  which  Pneumonia  is  most  prevalent, 
strongly  bears  out  the  opinion  that  vicis- 
situdes of  temperature  are  among  the 
most  important  agencies  in  its  produc- 
tion.    They  appear  to  act  most  strongly 


'  Pinel  (Nos.  Phil.  ii.  163)  defines  as  the 
causes  of  primary  Pneumonia:  "Impression 
brusque  d'un  air  froid  aprfes  un  violent  exer- 
cioe,  comme  la  course,  la  lutte,  le  chant,  les 
cris,  une  Equitation  rapide  centre  la  direction 
du  vent,  une  boisson  froide  lorsqu'on  est 
eohauff^." 

2  Iie9ons,  p.  464. 

3  Clin.  Med.  vol.  iii. 
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at  the  two  extremes  of  life.  Cruveilhier' 
particularly  noticed  the  injurious  effects 
of  cold  on  the  aged  in  the  Salpetnere  ; 
and  Hourmann  and  Dechamhre,^  out  of 
156  cases  of  Pneumonia  in  old  people, 
observed  140  in  the  winter  and  early 
sprint,'  months,  from  November  to  May. 
Bothlhese  writers,  and  also  Cruveilhier, 
remark  upon  the  injurious  effects  of  north 
and  northeast  winds  in  producing  inflam- 
mation of  the  lungs  in  the  aged.^ 

Laeunec  thought  that  prolonged  expo- 
sure to  cold  had  more  effect  than  a  sud- 
den chill,  but  I  cannot  say  that  my  own 
experience  has  led  me  to  adopt  this  view. 
Nearly  all  the  cases  of  Pneumonia  which 
I  have  observed  from  traceable  causes 
were  owing  to  a  temporary  chill,  such  as 
a  wetting,  exposure  to  draughts  of  cold 
air  when  heated,  and  similar  influences. 
There  can  be  very  little  doubt  but  that 
Pneumonia,  in  many  instances  at  least, 
must  depend  in  great  measure  on  predis- 
posing constitutional  or  local  conditions, 
whose  nature  is  unknown,  but  whose  in- 
fluence is  distinct.  It  is  to  their  influence 
that  the  special  localization  of  acute  dis- 
eases arising  from  general  in  contradis- 
tinction to  specific  causes,  is  due ;  and  it 
is  also  to  the  greater  or  less  degree  in 
which  they  predominate,  that  the  rela- 
tive facility  of  the  production  of  such 
diseases  may  in  great  measure  be  at- 
tributed. 

Excessive  exertion  appears  to  act  as  an 
occasional  cause.  Wunderlich  quotes  a 
statement  of  Earth's  to  the  effect  that  he 
had  traced  this  cause  in  12  out  of  125 
cases,  and  "Wunderlich  says  that  he  can 
confirm  Earth's  experience. 

Traumatic  causes  do  not  easily  produce 
a  pneumonia  of  any  extent  or  severity  : 
the  lung  appears  to  have  remarkable 
powers  of  recovery  from  direct  injury.'' 
Injuries  and  blows  to  the  chest  are  how- 
ever occasionally  followed  by  Pneumonia 
without  distinct  evidence  of  direct  lacera- 
tion of  the  lung.'  The  mechanism  of  such 
influences  appears  in  some  cases  very  ob- 
scure. Thus  in  a  case  admitted  into  Uni- 
versity College  Hospital,  under  Sir  W. 

'  Anat.  Path.,  liv.  xxix. 

2  Pneumonie  des  Vieillards,  Arch.  Gen.  2e 
S6r.,  xii.  p.  29. 

'  The  mode  of  action  of  these  causes  will 
he  further  considered  under  the  head  of  Pa- 
thology. 

*  Grisolle,  pp.  43-4. 

5  See  a  case  quoted  hy  Grisolle,  loc.  cit. 
316,  from  J.  P.  Frank,  of  a  porter  who  had 
overstrained  himself;  also  Duchek,  "Ah- 
theiUmgs-bericht  AUgem.  Krankenhauz  zu 
Prag;"  Prager  Vierteljahresch.  1853,  xxvii. 
p.  37 — two  cases  where  Pneumonia  followed 
a  blow  on  the  chest ;  also  Wunderhch,  loo. 
cit.  Bd.  iii.  Abth.  ii.  13 ;  also  noted  by  Mor- 
gagni,  "Epist."ii. ;  also  a  case  by  Andral, 
"Clin.  Med."  iii.  obs.  vii.  p.  29a. 


Jenner,  a  patient  struck  his  shoulder- 
blade  on  rising  from  a  stooping  position. 
He  had  previously  been  in  apparently 
trood  health,  thougii  on  admission  he  was 
Foimd  to  be  suffering  from  albuminuria,  in 
addition  to  signs  of  pleuro-pneumonia  on 
the  side  struck.  Pericarditis  also  super- 
vened, and  the  case  proved  fatal.  The 
pneumonia  was  in  the  lower  portion  of 
the  upper  lobe,  and  there  was  also  exten- 
sive pleuritic  effusion  on  the  same  side, 
but  there  was  no  evidence  of  mechanical 
injury  to  the  chest-wall  or  to  the  lung. 
The  kidneys  were  fatty.  It  is  probable 
that  in  this  case  the  pre-existing  kidney 
disease  acted  as  a  powerful  predisposing 
cause  to  the  pathological  conditions  found. 

IPneumonia  may,  on  the  other  hand,  be 
easily  excited  by  foreign  bodies  entering 
the  lungs  from  the  bronchi.  This  condi- 
tion is  said  to  be  not  uncommon  in  those 
cases  of  dementia  when  food  finds  its 
way  into  the  bronchi,  and  where  gangrene 
of  the  lung  is  very  liable  to  supervene. 
Grains  of  wheat  or  beards  of  barley  enter- 
ing the  bronchi  are  also  occasional  causes 
of  "Pneumonia.'  Blood  gravitating  into 
the  vesicular  structure  of  the  lungs  in 
cases  of  pulmonary  hemorrhage  may  oc- 
casionally act  as  an  exciting  cause,*  and 
it  is  thought  probable  that  the  dissemi- 
nated Pneumonia  observed  in  diphtheria 
and  capillary  bronchitis  may  be,  in  part 
at  least,  occasioned  by  the  gravitation  or 
insufflation  into  the  air-vesicles  of  the 
fluid  secretions  of  the  bronchial  tubes. 

It  is  very  doubtful  whether  irritating 
vapors  can  produce  true  lobar  Pneumonia. 
They  may,  however,  produce  a  dissemi- 
nated form  of  the  disease,  resembling 
closely  the  "lobular  pneumonia"  occa- 
sionally occuring  in  bronchitis.' 

1  Grisolle,  p.  146. 

2  See  Dr.  Hermann  Weber's,  Dr.  C.  Baum- 
ler's,  and  Dr.  Sanderson's  papers  in  the 
Trans.  Clin.  Soc.  iii.  This  subject  is  a  very 
wide  one,  and  involves  the  disputed  question 
whether  haemoptysis,  unassociated  in  the  first 
instance  with  tubercles,  can  originate  a  dis- 
ease running  the  course  of  phthisis.  I  have 
more  than  once  seen  Pneumonia  follow  haemop- 
tysis in  the  course  of  early  phthisis,  but  I 
have  hitherto  regarded  it  as  probable  that  the 
haemoptysis  may  be  the  result  of  the  conges- 
tion which  precedes  Pneumonia  acting  on  the 
weakened  pulmonary  vessels.  In  some  cases 
of  phthisical  subjects,  this  appears  to  he  the 
undoubted  mechanism  of  the  hsemoptysis  oh- 
served ;  but  in  other  cases  there  is  a  strong 
probability  that  the  Pneumonia  results  from 
the  hsemoptysis  in  the  manner  described. 

3  See  Bretonneau,  Rech.  Infl.  Spec.  Tiss. 
Muqueux,  Paris,  1826,  p.  100.  Gendrin 
(Hist.  Anat.  des  Inflam.  ii.  302)  says  that  if 
an  animal  be  made  to  breathe  chlorine,  the 
lungs  are  found  studded  with  little  solid 
nodules  arising  from  an  exudation  into  the 
air- vesicles.     Gendrin  considered  these  to  be 
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H.  Epidemic  Causes. — The  only  positive 
data  on  this  subject  are  those  afl'orded 
during  the  prevalence  of  epidemics  of  in- 
fluenza. This  disease  has  certainly  a  con- 
siderable tendency  to  give  rise  to  Pneu- 
monia, which  is  for  the  most  part  of  a 
catarrhal  type.  Thus  Nonat'  observed, 
during  the  epidemic  of  influenza  in  1837, 
that  of  300  deaths  in  the  hospital  llotel- 
Dieu,  in  Paris,  in  the  month  of  February 
of  that  year,  80  were  due  to  Pneumonia  ; 
and  Laserre,^  in  La  Pitie,  observed  in 
three  months  in  184"2,  during  a  similar 
epidemic,  31  cases  of  Pneumonia. 

It  would  appear,  however,  that  un- 
healthy conditions  of  crowding,  with  bad 
ventilation,  strongly  predispose  to  the 
disease  when  other  causes,  particularly 
measles,  are  present ;  and  some  evidence 
has  lately  been  adduced  to  show  that 
similar  influences  may  operate  independ- 
ently of  the  presence  of  any  immediate 
cause.' 


identical  with  some  forms  of  tuberoie.  It 
may  also  be  recalled  ttiat  Cruveilbier  pro- 
duced simiiar  results  (to  which  he  attaolied 
the  same  interpretation)  by  injecting  mercury 
into  the  tracliea.  Eeitz  (Sitzb.  K.  K.  Akad. 
zu  Wieu,  1867 ;  Math.  Nat.  Wissoh.  CI.  Iv. 
3)  has  varied  these  experiments  by  injecting 
caustic  ammonia  into  tlie  trachea.  I  have 
repeated  this  experiment  in  a  dog.  The  re- 
sult was  an  intensely  developed  membranous 
exudation,  extending  throughout  the  trachea 
and  smaller  bronchi,  but  becoming  more  fluid 
and  puriform  in  the  latter.  There  was  no 
uniform  lobar  consolidation  in  the  lungs,  but 
these  were  studded  throughout  with  small 
yellow  spots,  solid,  not  at  all  prominent, 
rarely  exceeding  the  size  of  a  pea,  somewhat 
irregular  in  their  outlines,  finely  granular  on 
section,  breaking  down  in  various  parts  into 
cavities  which  in  some  places  attained  the 
size  of  a  hazel-nut.  These  were  filled  with  a 
diffluent  puriform  matter,  and  when  near  the 
surface,  they  projected  like  blisters  from  un- 
der the  pleura  by  which  they  were  covered. 
Death  had  occurred  on  the  third  day  after  the 
experiment.  Dinstl,  however  (Oest.  Zeitsch. 
Prakt.  Heilk.  viii.  1862,  and  Schmidt's  Jahrb. 
1866),  has  occasionally  seen  Pneumonia  arise 
from  the  inhalation  of  irritating  vapors. 

'  Arch.  G6n.  de  Med.  3e  Ser.  tome  ii.  1837, 
p.  16. 

^  Ibid.  XV.  1842,  p.  130. 

'Thus  Dahl,  "Norsk  Mag.  fiir  Laegevi- 
denz,"  xxii.  Hft.  6;  Virchow's  Jahresb.  1868, 
ii.  95,  has  twice  observed  an  epidemic  of 
Pneumonia  in  the  prison  of  Christiania.  The 
first  of  these  was  in  1847  ;  the  second  was  in 
1866-7,  when  of  366  prisoners,  62  had  Pneu- 
monia, or  one-sixth  of  the  whole  number. 
The  servants  working  outside  were  equally 
affected  with  the  prisoners.  In  other  years 
Pneumonia  has  been  a  rare  event  in  the 
prison.  Prof.  Boeck,  who  was  consulted  by 
the  Government,  considered  that  overcrowd- 
ing had  a  great  influence  in  the  production 
of  the  disease.    In  the  "  epidemic"  of  1866-7, 


^  Griesinger'  has  stated  that  in  malarial 
districts  Pneumonia  has  at  times  a  ten- 
dency to  assume  au  epidemic  character. 
It  maybe  doubted  whether,  independently 
of  such  causes.  Pneumonia  can  be  con- 
sidered as  an  epidemic  due  to  a  specific 
poison,  or  whether  its  greater  prevalence 
at  certain  seasons,  and  in  particular  years, 
producing  an  apparent  resemblance  to  a 
zymotic  disorder,  has  not  resulted  from 
some  of  the  atmospheric  agencies  before 
alluded  to.^ 

It  has  been  asserted  that  Pneumonia 
and  "  typhus"  fever  have  a  tendency  to 
appear  simultaneously,  and  it  has  hence 
been  concluded  that  some  connection  may 
therefore  possibly  exist  between  these  dis- 
eases. This  belief  is  disproved  by  the 
returns  of  the  Vienna  hospitals,  and  also 
by  Huss's  statistics ;  though  liuss  con- 
sidered that  during  the  prevalence  of  these 
disorders  Pneumonia  is  liable  to  assume 
the  typhoid  form. 

I.  Influence  of  other  Diseases  in  the  pro- 
duction of  Pneumonia. — There  appear  to 
be  at  least  six  categories  under  which 
Pneumonia  occurring  in  the  course  of 
other  diseases  may  be  classified  : — 

1.  It  may  be  the  immediate  effect  of  the 
poison  producing  the  primary  disease,  or 
of  the  altered  composition  of  the  blood 
thus  induced,'  and  in  this  light  it  is 
probable  that  many  of  the  pneumonias 
occurring  in  the  course  of  the  acute  feb- 
rile diseases  should  be  regarded. 

2.  It  may  be  the  result  of  accidental 
products  accumulating  in  the  blood,  as  is 


the  weather  was  very  cold  during  a  great 
part  of  the  prevalence  of  the  disorder,  and 
Pneumonia  was  common  also  in  the  surround- 
ing district. 

'  Infections  Erankheiten;  Virchow's  Hand- 
buch,  Sp.  Path.  Therap.  ii.  43. 

2  The  descriptions  of  epidemics  of  Pneumo- 
nia are  only  to  be  found  in  older  writers,  and 
the  nature  of  the  disorder  must  in  some  of 
these  cases  be  considered  at  least  doubtful. 
Lebert,  "Path.  Anat."  i.  651,  says,  however, 
that  he  has  convinced  himself  of  the  existence 
of  epidemics  of  Pneumonia  in  certain  parts  of 
Switzerland.  Further  information  on  this 
subject  may  be  obtained  in  the  following 
works  :  Hirsch,  loc.  cit. ;  Ozanam,  Hist.  Med. 
des  Mai.  Epid^m.,  Paris,  1835 ;  Lebecq  de  la 
Cloture,  Obs.  sur  les  Malad.  et  Consid.  des 
Epidemiques,  Paris,  1776-1778;  Max  Simon, 
lEtude  Pratique  r(5trospective,  et  comparea 
sur  le  Traitement  des  EpidSmiques  au  179 
Sifecle,  Paris,  1859.  (Quoted  by  hebert,  loc. 
cit.) 

'  0.  Weber,  in  addition  to  other  internal 
inflammations,  has  succeeded  in  producing 
diffuse  Pneumonia  by  injecting  the  blood  of  a 
febrile  dog  into  another  healthy  one.  (Pitha 
and  Billroth's  Handbuch  der  Chirurgie,  i. 
610.)  See  also  Virchow,  Ges.  Abhand.  660, 
et  seq.  Also  Billroth,  Archiv  fiir  Klin.  Chi- 
rurg.  vol.  vi. 
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seen  in  anjiiminuria,  and  possibly  in  dia- 
betes,—or  it  may  arise  from  tlie  mecliani- 
cal  or  infecting  influence  of  solid  materials 
formed  elsewhere,  and  conveyed  by  the 
blood  current  to  the  lungs,  as  in  throm- 
bosis and  in  some  cases  of  pysemia. 

3.  It  may  be  the  secondary  result  of 
other  diseases  affecting  the  lungs  or  air- 
passages,  as  tubercle  or  bronchitis. 

4.  it  may  be  the  efiect  of  mere  passive 
congestion,  mainly  of  mechanical  origin, 
arising  either  from  valvular  disease  of  the 
heart  or  from  weakness  of  the  circulation, 
aided  by  defective  respiratory  movement 
and  dependent  position,  and  in  many  cases 
by  collapse  of  lung  in  the  course  of  some 
of  the  acute  febrile  and  also  in  that  of 
chronic  exhausting  diseases. 

5.  It  may  be  the  result  of  a  direct  ex- 
tension of  diseases  affecting  other  organs, 
as  when  abscesses  of  the  abdominal  viscera 
communicate  with  the  lungs.  In  some 
cases  Pneumonia,  secondary  to  pericar- 
ditis, may  have  a  similar  origin. 

6.  It  may  be  a  purely  accidental  com- 
plication. 

In  many  of  the  acute  febrile  diseases 
no  other  cause  can  be  assigned  for  the 
occurrence  of  Pneumonia  than  the  pres- 
ence of  a  blood  poison.'  In  others  the 
mechanism  is  more  complex,  as  in  diph- 
theria and  measles,  when  the  effect  is 
probably  in  part  due  to  the  secondary  ef- 
fects of  bronchitis  or  collapse  ;  and  even 
in  some  cases  of  typhoid  fever  Pneumonia 
may  rise  either  from  embolism,*  or  from 
secondary  blood-poisoning  resulting  from 
the  ulceration  of  the  intestines. 

The  characters  also  of  the  Pneumonia 
arising  in  the  course  of  other  diseases  vary 
considerablJ^  In  some,  as  in  measles  and 
hooping-cough,  it  mainly  presents  the 
characters  of  lobular  or  broncho-pneumo- 
nia ;  in  others,  as  in  variola,  the  inflam- 
matory changes  may  be  either  lobar,  or 
may  be  disseminated  irregularly  through- 
out the  lungs.  The  appearances  in  dia- 
betes may  be  either  those  of  the  acute 
lobar  form,  or  the  Pneumonia  may  occur 
in  disseminated  nodules,  tending  to  un- 
dergo a  necrobrotic  or  cheesy  change,  and 

'  It  has  heen  noticed  by  Andral  that  Pneu- 
monia may  appear  with  the  first  invasion  of 
tlie  exantiiemata,  and  tliat  its  occurrence  at 
these  early  periods  sometimes  coincides  with 
an  imperfect  development  of  the  eruption. 
In  a  case  of  variola  he  observed,  during  the 
invasion,  crepitation  in  both  lungs,  with  a 
viscous  rusty  expectoration,  which  vanished 
on  the  appearance  of  the  eruption.  I  have 
recently  seen  a  case  where  crepitation  and 
dulness  at  the  base  of  the  lung  disappeared 
within  twenty-four  hours  after  the  eruption 
of  variola  had  taken  place.  (Cf.  Clin.  Med. 
iii.  pp.  409-460.) 

2  I  have  seen  a  well-marked  instance  of 
this,  where  both  lungs  contained  infarcta 
surrounded  by  secondary  Pneumonia. 


which  appear  to  be  closely  allied  to,  if  not 
identical  with,  the  tubercular  process.  In 
albuminuria  either  the  acute  lobar  form 
may  predominate  with  firm  exudation,  or 
the  intiamed  part  may  present  a  smoother 
section,  together  with  softer  consistence 
and  a  more  translucent  appearance,  arising 
from  coexisting  pulmonary  oedema. 

Of  the  acute  specific  fevers,  measles  is 
that  most  commonly  attended  by  Pneu- 
monia. The  frecjuency  of  the  latter  dis- 
ease varies,  however,  in  different  epidem- 
ics, and  at  diflerent  periods  of  the  same 
epidemic  ;'  and  it  is  a  more  common  com- 
plication of  the  disease  during  childhood 
than  in  adult  life.  Typhoid  fever  stands 
next  in  order  of  frequency — typhus  fever, 
according  to  the  statement  of  Dr.  Murehi- 
son,"  involving  a  minor  degree  of  liability 
to  the  disease.  In  both  these  diseases, 
however,  the  data  are  somewhat  uncer- 
tain, owing  to  the  liability  to  hypostatic 
congestion  of  the  lungs,  which  is  commonly 
found  when  they  prove  fatal.  In  typhoid 
fever  especially,  the  Pneumonia  tends  oc- 
casionally to  assume  the  lobular  and  ve- 
sicular forms  of  the  disease. 

In  scarlatina.  Pneumonia  is  less  com- 
mon during  the  earlier  stages,  but  is  by 
no  means  rare  when  in  its  later  periods  it 
is  complicated  by  albuminuria. 

In  glanders  and  farcy,  secondary  Pneu- 
monia is  extremely  common.  It  usually 
assumes  a  disseminated  form  and  tends  to 
pass  into  suppuration,  presenting  in  this 
respect  many  features  common  to  pyae- 
mia.'' 

Pneumonia  is  occasionally  observed  in 
cases  of  erysipelas.''  In  some  cases  it  ap- 
pears to  be  due  to  secondary  blood-poison- 
ing, and  to  assume  the  disseminated  form 
of  pyaemic  Pneumonia.  °  In  other  in- 
stances, however,  it  appears  to  be  rather 
of  the  nature  of  an  intercurrent  phenome- 
non, and  approximates  more  or  less  closely 
in  its  characters  to  those  of  the  acute  pri- 
mary disease  ;  and  it  appears  not  im- 
probable that  the  Pneumonia  may,  under 
these  circumstances,  originate  from  the 


'  Barthez  et  Rilliet,  Mai.  des  Enfants,  iii. 
264.  These  authors  observed  65  cases  of 
Pneumonia  and  lobular  Broncho-pneumonia 
in  167  cases  of  measles.  Bartels  (Virch. 
Arch.  xsi.  pp.  V5-6),  in  an  epidemic  in  1860, 
found  Pneumonia  or  Broncho-pneumonia  in 
12  per  cent,  of  liis  cases,  but  these  complica- 
tions contributed  80  per  cent,  of  the  deaths 
which  occurred. 

2  Continued  fevers,  p.  184. 

'  It  is  remarkable  that,  although  this  is 
the  condition  most  ordinarily  found  in  the 
human  subject,  yet  that  in  the  horse  these 
diseases  are  associated  with  peri-bronchitis, 
and  in  this  respect  closely  resemble  tubercle. 
(Cornil  and  Ranvier,  Manuel  Histol.  Path.) 

*  Stokes,  Dis.  of  Chest,  p.  339. 

5  See  vol.  i.  art.  "Erysipelas,"  by  Dr. 
Reynolds,  p.  321. 
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same  blood-poison  as  that  which  gives 
rise  to  the  erysipelas.  It  has  also  been 
observed  to  arise  by  a  propagation  of  the 
inflammatory  action  from  the  skin,  ex- 
tending through  the  mouth,  fauces,  and 
air-passages  to  the  lung  tissue.' 

In  the  course  of  acute  rheumatism, 
Pneumonia  is  a  not  very  uncommon  com- 
plication. ^  In  some  cases  it  appears  in  a 
form  truly  metatastic  witli  the  rheumatic 
affection  of  the  joints  f  but  most  com- 
monly the  joint  aft'ection  persists  during 
its  continuance.  The  influence  of  acute 
gout  in  the  production  of  Pneumonia  ap- 
pears to  be  much  less  marked  than  that 
of  rheumatism. 

Other  febrile  states  associated  with  dis- 
ordered conditions  of  the  blood  are  fre- 
quently causes  of  Pneumonia ;  but  at 
present  these  cases  have  not  been  fully 
analyzed  with  regard  to  the  mechanism 
of  its  production.  Thus  the  statistics  of 
ilr.  Erichsen"'  show  that  it  is  common 
after  severe  surgical  operations,  45  per 
cent,  of  deaths  from  these  causes  present- 
ing signs  of  inflammation  of  the  lungs. 
It  also  appears  to  be  common  in  puerperal 
fever.^ 

Grisolle  states  that  five-sixths  of  child- 
ren affected  with  gangrene  of  the  mouth 
suffered  from  intercurrent  Pneumonia. 
It  is  also  very  common  in  the  course  of 
scurvy  and  purpura.  In  the  latter  dis- 
ease I  have  seen  it  assume  anatomically 
the  acute  primary  form. 

Albuminuria,  associated  with  disease  of 


'  See  a  case  by  Guhler,  quoted  in  a  thesis 
by  LabbS,  "  De  I'Erysipele,"  Theses  de  Paris, 
1858,  p.  57.     Vulpian,  Pneum.  Second. 

^  Dr.  Fuller,  in  268  cases  of  acute  rheuma- 
tism, observed  28  of  Pneumonia.  Dr.  Latham, 
"Dis.  of  Heart,"  i.  161,  in  136  cases  found 
Pneumonia  in  18.  Dr.  John  Taylor  (Med.- 
Cliir.  Trans.  1845,  vol.  x.  p.  565)  only  ob- 
served it  three  times  in  86  cases.  My  own 
observations  would  lead  me  to  the  belief  tliat 
this  complication  is  not  infrequent.  I  have 
seen  several  cases  of  this  class.  In  the  au- 
tumn of  1865-6,  several  cases  of  acute  rheu- 
matism simultaneously  admitted  into  hospital 
suffered  from  Pneumonia. 

'  Grisolle,  p.  173,  cites  three  cases  of  this 
kind;  one  from  Andral,  "Clin.  Med.,"  iii. 
463 :  and  a  fourth  where,  in  two  consecutive 
attacks  of  acute  rheumatism  occurring  at  in- 
tervals of  some  years  in  the  same  patient. 
Pneumonia  appeared  and  disappeared  "eight 
or  ten  times,  following  the  same  course,  and 
having  the  same  duration  as  the  joint  affec- 
tion." 

*  Med.-Chir.  Trans,  vol.  xxvi. 

'  Tonnel^  (Arch.  Gen.  xxii.  487)  found 
Pneumonia  in  one-twelfth  of  tlie  fatal  cases 
of  puerperal  fever.  Grisolle,  p.  165,  says 
that  perimetritis  is  associated  with  septic 
pleurisy,  and  not  with  Pneumonia,  while 
uterine  phlebitis  is  more  commonly  associated 
with  Pneumonia. 
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[the  kidneys,  is  again  a  very  common 
''  cause. '  Eayer  found  Pneumonia  in  one- 
twelfth  of  these  eases.  The  collection  by 
Jaccoud,''  of  Frerichs  and  Rosenstein's 
returns,  shows  that  the  afiection  was 
found  in  52  of  416  cases,  or  in  12-8  per 
cent.  Dr.  John  Taylor,^  however,  found 
the  frequency  of  Pneumonia  to  be  24  per 
cent.  Becquerel,^  in  12!)  cases  of  Bright's 
disease,  found  Pneumonia  in  20  per  cent. ; 
but  in  100  cases  examined  by  Dr.  Bright^ 
it  was  only  found  in  (J  per  cent.  UDsun- 
stein^  considers  that  Pneumonia  in  this 
disease  is  nearly  as  frequent  as  pleurisy. 

It  has  been  already  stated  that  Pneu- 
monia is  a  very  common  secondary  result 
of  bronchitis.  The  relation  of  the  two 
diseases  is  threefold.  In  some  cases  thejf 
appear  to  be  due  to  a  common  cause,  and 
acute  primary  lobar  Pneumonia  ma}' 
originate  simultaneously  with  a  general 
bronchitis.  In  other  cases  it  appears  to 
be  the  result  of  a  direct  extension  from 
the  bronchi,  and  under  these  circum- 
stances it  may  appear  in  the  form  of 
"lobular"  or  "vesicular"  Pneumonia; 
but  in  other  instances  the  disease  thus 
originating  is  in  the  lobar  form,  and 
offers  no  distinctive  characters  from  the 
primary  disease.'  In  the  third  class  the 
Pneumonia  is  produced  by  the  interven- 
tion of  collapse,  the  mechanism  of  which 
process  will  be  further  considered  here- 
after. Bronchitis  in  the  adult,  as  it  would 
appear  from  the  anal^'sis  of  Grisolle,  often 
precedes  Pneumonia,  having  been  ob- 
served by  him  as  an  antecedent  in  76  out 
of  201  cases,  and  in  ."j.'i  of  these  the  catarrh 
was  recent,  i.  e.,  it  had  commenced  with- 
in a  month  or  three  weeks  before  the 
Pneumonia  appeared.  Such  antecedent 
bronchial  catarrh,  a,ccording  to  Grisolle 's 
experience,  is  less  common  in  the  summer 
months.  My  own  observations  would 
lead    me    to    the   belief   that    bronchial 

'  Dr.  Grainger  Stewart  (Bright's  Diseases 
of  the  Kidney)  gives  the  following  data  of  the 
frequency  of  Pneumonia  in  the  different  dis- 
eases of  the  kidney  associated  with  albumi- 
nuria: acute  nephritis,  21  per  cent.;  con- 
tracted or  cirrhotic  kidney,  7  per  cent. ;  waxy 
kidney,  4  per  cent. 

2  Le5.  Clin.  Med.  1867. 

3  Loc.  cit.  p.  565. 

*  Sem^iotique  des  Urines,  1841. 

6  Guy's  Hosp.  Rep.,  1836. 

6  Path.  Therap.  Nierenkrankheiten,  p.  198., 

'  Some  authors,  and  Rilliet  and  Barthez  in 
particular,  consider  that  this  form  results; 
from  extension  of  the  disseminated  variety,, 
and  they  have  termed  it  "  Pneumonie  v(5siou- 
laire, ' '  or  "dissemi  n6e, "  or  '  'lobulaire  genfiral- 
is^e."  It  does  not  appear  to  me  that  this- 
distinction  can  be  always  maintained ;  and,, 
further,  it  not  infrequently  happens  that  in 
cases  of  acute  pulmonary  pneumonia,  in  ad- 
dition to  the  lobar  form,  disseminated  nodules, 
are  found  in  other  parts  of  the  lungs. 
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catarrh  may  not  infrequently  precede  by 
two  or  three  di^ys  the  symptoms  of  inva- 
sion of  Pneumonia.  Bronchitis  common- 
ly precedes  the  Pneumonia  of  the  aged. ' 

Phthisis  is  so  commonly  complicated 
with  Pneumonia,  that  the  latter  may,  as 
stated  by  Dr.  Addison,  be  regarded  as 
the  immediate  cause  of  a  large  proportion 
of  the  phenomena  of  this  disease.  The 
question  of  their  mutual  relations  belongs, 
however,  rather  to  the  subject  of  Plithisis 
than  to  that  of  Pneumonia. 

Congestive  conditions  of  the  pulmonary 
circulation  are  also  a  common  cause  of 
the  disease.  The  influence  of  cardiac 
affections  in  its  production  is  a  very  im- 
portant one,  and  Pneumonia  tends  to  ap- 
pear in  their  course  in  a  proportion  of 
from  one-third  to  one-fifth  (GrisoUe  and 
Dr.  King  Chambers).  ^  It  is  probably 
mainly  to  the  influence  of  congestion  that 
tlie  inflammatory  changes  appearing  in 
collapsed  portions  of  lung  are  due,  and  it 
is  not  impossible  that  it  contrilrates  in  a 
considerable  degree  to  the  Pneumonia 
complicating  capillary  bronchitis.  The 
influence  also  of  congestion  in  the  produc- 
tion of  the  inflammation  of  the  lungs 
which  attends  the  later  periods  of  life, 
when  it  mainly  occurs  in  the  most  depen- 
dent parts  of  the  lung — the  hypo.static 
pneumonia  of  Piorry — is  unanimously  ad- 
mitted.' Pneumonia  being  found  in  a 
proportion  of  one-sixth  to  one-seventh  of 
chronic  and  cancerous  diseases,^  and  of 
one-fifth  of  chronic  diseases  of  the  nervous 
system.* 
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Symptoms.— The  invasion  of  the  dis- 
ease is  sometimes  preceded  by  prodro- 
mata,  which  may  exist  for  one  or  two  days, 
or  even  longerj'i'before  the  outbreak  of  the 


'  Dilatation  of  tlie  bronchi  appears  to  be  a 
very  common  cause  of  secondary  Pneumonia. 
Thus  Barth  (Mem.  Soc,  obs.  iii.  1856)  met 
with  Pneumonia  in  12  out  of  40  cases  of  bron- 
chiectasis. Biermer,  TheorieAnat.  derBronch. 
Erweiterung  (Virch.  Arch,  xix.),  found  it  in 
12  out  of  54  cases  ;  and  Rapp  (Verhand.  der 
Wmrzb.  Med.  GeseUsch.),  in  21  out  of  24  cases. 
The  Pneumonia  thus  met  with  is  in  some 
cases  lobar,  in  others  lobular.  It  occasionally 
passes  into  gangrene. 

2  Med.-Chir.  Rev.,  Oct.  1853. 

'An  interesting  case  of  this  kind  is  quoted 
by  Vulpian,  "Pneumonies  Secondaires,"  from 
Ray«r,  "Mai.  des  Reins,"  ii.  293.  The  pa- 
tient was  obliged  to  maintain  the  sitting 
posture,  and  the  lower  portions  alone  of  both 
lungs  were  found  affected  with  Pneumonia. 

*  Grisolle. 

«  Calmeil,  Diet,  de  Med.,  ii.  196. 

8  Such  prodromata  may  last  from  one  to 
two  weeks,  or  five  or  six  days,  and  then  the 
Pneumonia  may  appear  after  a  slight  further 


[severer  symptoms.  They  are,  however, 
•very  frequently  wanting  :'  when  present 
they  may  exist  as  before  stated,  as  a  slight 
degree  of  bronchial  catarrh,  or  in  the 
form  of  general  malaise^  chiUiness,  loss  of 
appetite,  headache,  pains  and  aching  in 
the  back  and  hmbs,  and  an  earthy  or 
icteric  tint  of  skin.''  In  old  people  the 
disease  may  be  preceded  for  one  or  two 
weeks  by  headache  and  vertigo,  epistaxis 
and  lumbar  pains.'  Pyrexia  of  a  marked 
kind  is  stated  to  precede  sometimes  by 
some  days  all  other  signs  of  the  disease, 
but  these  cases  are  exceptional,*  and  it 
may  be  questioned  whether  pj'rexia  in 
such  instances  has  not  been  caused  by 
a  central  but  undiscovered  Pneumonia. 
There  are  not,  as  far  as  I  am  aware,  any 
authentic  thermometric  observations  re- 
corded of  the  temperature  during  the 
prodromal  period,*  but  Huss  states  that  a 
slight  degree  of  feverishness  is  sometimes 
observed.     In  a  large  proportion  of  cases, 

exposure  to  cold,  (Grisolle,  p.  157.)  Zim- 
mermann  (Prager  Vierteljaliresch.  1852,  vol. 
xxxii.  p.  97)  gives  a  case  in  a  young  man 
where  the  prodromata  had  lasted  a  week. 
It  may,  however,  be  doubted  how  far  these 
symptoms  can  be  regarded  as  being  in  any 
respect  special  forerunners  of  tlie  inflamma- 
tion of  the  lungs  ;  or  whether  they  are  not 
ratlier  to  be  considered  as  symptoms  of  a  bad 
state  of  health  which  predisposes  to  the  dis- 
ease. 

'  Grisolle  estimates  the  frequency  with 
whicfi  prodromata  are  observed  m  the  adult 
as  about  one-quarter  of  all  cases.  In  tho.se 
to  wliich  I  have  had  access  the  proportion 
has  been  15  out  of  53.  They  are  much  less 
commonly  observed  in  children  and  in  old 
people.  Durand-Fardel  noted  their  presumed 
absence  in  20  out  of  50  cases  (Mai.  des  Vieil- 
lards,  470). 

2  Andral  (Clin.  Meil.  ii.  284,  obs.  iv.)  gives 
a  case  of  a  female  who,  after  drinking  largely 
while  heated,  was  seized  with  diarrhoea  and 
bronchitis ;  after  ten  days  the  diarrhoea 
ceased,  and  signs  of  Pneumonia  then  ap- 
peared. 

'  Honrmann  et  Decharabre,  Arch.  G^n.  2e 
S§r.  xii. 

*  Grisolle,  p.  187;  Traube,  Deutsche  Klinik, 
1857,  p.  22. 

5  The  only  case  absolutely  bearing  on  this 
subject  with  which  I  am  acquainted  is  one 
by  Monthus,  "  Essai  sur  la  Pneumonie  Dou- 
ble." A  patient  was  in  the  hospital  for  ab- 
scess of  the  foot.  Her  temperature  had  been 
normal  throughout.  One  night  she  got  a 
chill  from  a  draught  of  cold  air.  In  the 
morning  she  felt  ill,  and  the  temperature  was 
100-4;  within  a  quarter  of  an  hour  a  rigor 
supervened.  At  the  commencement  of  the 
rigor  the  temperature  was  100-9.  During 
the  rigor  and  for  an  hour  after,  the  tempera- 
ture was  105-8,  it  then  fell  to  and  remained 
at  103-6.  On  the  following  day  crepitation 
appeared  in  the  lung,  and  the  temperature 
was  104O. 
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liowever,  the  disease  commences  suddenly 
and  without  previous  warning,  in  persons 
who  up  to  the  moment  of  seizure  had  felt 
perfectly  well,  and  it  is  not  uncommon  for 
the  invasion  to  occur  during  the  night 
after  the  patient  has  gone  to  bed  in  his 
usual  health. 

The  invasion  is  most  commonly  marked 
by  rigors,  which  are  generally  of  a  severe 
character.  They  form  one  of  the  most 
constant  features  of  Pneumonia  in  adults, 
and  their  frequency  and  intensity  are 
greater  in  this  than  in  almost  any  other 
disease,  with  the  exception  of  intermit- 
tent fever,  pytemia,  and  puerperal  fever.' 
They  are,  however,  commonly  absent  in 
most  cases  of  secondary  Pneumonia,  and 
also  in  that  succeeding  to  long-continued 
bronchitis.  The  rigor  usually  only  occurs 
at  the  commencement  of  the  disease,  and 
it  is  rarely  repeated,  though  this  is  some- 
times observed.'  In  some  cases  it  may 
appear  subsequently  to  other  symptoms, 
such  as  pain  or  cough,  and  in  other  in- 
stances it  commences  suddenly,  after  ma- 
laise and  a  general  feeling  of  illness  have 
existed  during  some  days.  When  rigors 
are  absent,  the  invasion  of  the  disease 
may  be  evidenced  by  other  symptoms, 
such  as  great  prostration  and  pyrexia. 
In  children  also  it  may  be  marked  by 
symptoms  indicating  the  early  implica- 
tion of  the  nervous  system,  such  as  con- 
vulsions, vomiting,  and  headache  or  de- 
lirium, which  may  occur  suddenly  and 
without  previous  warning,  or  by  the  milder 
symptoms  of  stupor,  restlessness,  and  loss 
ot  appetite.  In  old  people  sudden  pros- 
tration and  a  semi-comatose  state  may  be 
the  first  symptoms  observed.'  Bigors 
may  precede  by  a  period  of  from  twelve 
to  twenty-four  hours,  or  even  in  some 
cases,  of  from  three  to  four  days,  all  other 
symptoms  and  local  signs  of  Pneumonia 
with  the  exception  of  Pyrexia.*  jMore 
commonly,  however,  other  symptoms  oc- 

'  Huss  (loc.  cit.)  observed  rigors  in  80  per 
cent,  of  his  oases.  They  occurred  in  145  out 
of  182  oases  observed  by  Grisolle,  and  in  110 
of  tliese  tliey  were  the  first  symptom  noticed. 
Louis  observed  rigors  as  the  initial  symptom 
in  61  out  of  79  cases.  I  find  tlieir  entire  ab- 
sence recorded  in  9  only  out  of  53  cases.  In 
34  they  were  distinctly  present. 

2  Louis,  Rech.  Fievre  Typh.  ii.  128. 

'  In  35  cases  of  Pneumonia  in  old  people, 
Durand-Fardel  observed  the  phenomena  of 
invasion  to  be  as  follows  :  In  7,  rigors  only  ; 
in  8,  rigors  and  pain  in  the  side ;  in  6,  rigors 
and  vomiting ;  in  8,  pain  in  the  side  alone ; 
and  in  6,  vomiting  alone.  Dyspnoea  was  rare 
at  the  outset,  and  was  only  observed  in  12  out 
of  50  cases.  It  was  comparatively  constant  at 
later  periods. 

*  This  state,  when  protracted,  constitutes 
the  "Febris  Pneumonica"  of  older  writers. 
The  term  is  also  applied  to  some  forms  of 
"Latent  Pneumonia." 


cur  early,  and  particularly  pain  in  the 
side,  dyspno'a,  oppression  of  the  chest, 
cough,  and  rusty  expectoration.  In  some 
cases  the  earlier  symptoms  may  be  head- 
ache, or  vomiting,  or  diarrhcea  ;'  severe 
lumbago  is  also  occasionally  observed. 

Of  the  symptoms  indicating  the  pul- 
monary affection,  pain  in  the  side  is  one 
of  the  earliest  and  the  most  constant,  and 
it  may  be  the  first  symptom  noticed,  in 
some  cases  preceding  the  rigor.'  It  is 
commonly  very  acute,  and  its  presence  is 
the  cause  of  great  anxiety  and  distress  to 
the  patient.  It  usually  corresponds  to 
the  site  of  the  Pneumonia,  but  exceptions 
to  this  are  occasionally  observed,  and  it 
assumes  at  times  the  character  of  lum- 
bago. Much  discussion  has  arisen  as  to 
its  cause,  but  probably  in  most  cases  it  is 
to  be  attributed  to  concomitant  implica- 
tion of  the  pleura.  It  generally  continues 
during  the  earlier  stages  of  the  disease, 
tending  to  diminish  towards  the  third  or 
fourth  day,  but  sometimes  lasting  until 
the  eighth  or  ninth.  It  is  aggravated  by 
deep  inspirations  and  by  cough,  and  it 
occasionally  coexists  with  marked  tender- 
ness on  pressure  :  I  have  observed  it  to  be 
associated  with  considerable  cutaneous 
hypersesthesia  of  the  affected  side. 

The  other  symptoms  of  the  declared 
disease  usually  show  themselves  within 
twenty-four  hours  of  the  invasion,  and 
the  aspect  of  the  patient  is  then  to  a  cer- 
tain degree  characteristic.  There  is  great 
prostration  —  a  flushed  but  somewhat 
earthy  or  dusky  tint  of  face,  tending  in 
some  cases  to  lividity.  The  skin  is  pun- 
gently  hot,  sometimes  dry,  but  not  infre- 
quently perspiring.  The  countenance  is 
expressive  of  anxiety,  particularly  when 
pain  is  present ;  at  other  times  the  ex- 
pression is  dull  and  heavy.  The  respira- 
tion is  accelerated,  and  when  pain  is 
severe  it  is  shallow  and  irregular;  and  the 
expansion  of  the  aim  nasi  with  the  res- 
piratory act  is  strongly  exaggerated .  Dys- 
pnoea and  a  great  sense  of  thoracic  op- 
pression are  frequently  but  not  constantly 
present.     Speech  is  rendered  difficult  and 

'  Headache  occurred  among  the  first  symp- 
toms in  12,  and  vomiting  in  9,  out  of  53  cases 
which  I  have  been  able  to  analyze.  For  the 
opportunities  of  making  many  of  these  obser- 
vations I  am  indebted  to  the  kindness  of  my 
colleagues,  Sir  W.  .lenner,  Dr.  Hare,  and  Dr. 
Reynolds,  who  have  allowed  me  access  to  the 
pulmonary  cases  under  their  care,  and  also 
have  permitted  me  to  use  their  case-books  to 
supplement,  when  necessary,  my  own  obser- 
vations. ,      ^  .    ,, 

2  In  201  cases  analyzed  by  Grisolle,  pain 
in  the  side  was  only  absent  in  29.  In  182  it 
appeared  within  the  first  twelve  hours  m  121. 
In  four  it  only  appeared  on  the  third  or 
fourth  day,  and  in  two  of  these  latter  its  in- 
vasion was  marked  by  the  recurrence  of  an 
intense  rigor. 
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broken  by  the  accelerated  respiration,  the 
dyspncea,  the  cough,  and  the  thoracic 
pain.  Tliere  is  a  short  haclcing  cougli, 
attended  with  a  labored  expectoration  of 
viscous,  tenacious,  and  rusty  sputa.  The 
pulse  is  accelerated,  it  is  full,  and  occa- 
sionally resisting,  but  more  commonly  it 
is  soft,  or  small,  or  dichrotous.  The  de- 
eumbency  is  in  most  cases  dorsal ;  ortho- 
pnoea  is  less  frequently  observed.  Tre- 
mors and  subsultus  tendinum  mark  severe 
cases,  which  may  also  be  complicated  by 
convulsions  or  delirium.  The  urine  is 
scanty  and  high-colored.  There  is  com- 
plete anorexia  and  great  thirst;  the  tongue 
is  dry  and  furred,  and  the  lips  cracked  ; 
vomiting  is  sometimes  present ;  the  bow- 
els are  usually  confined,  but  diarrhoea  is 
by  no  means  rare.  These  symptoms  may 
last  with  unabated  or  even  with  increas- 
ing intensity,  for  a  period  varying  from 
the  third  to  the  tenth  day  of  the  disease, 
within  which  time  a  notable  improvement 
is  usually  suddenly  observed  ;  the  tem- 
perature falls  abruptly,  the  flush  disap- 
pears and  gives  way  to  pallor  ;  the  skin 
becomes  bathed  with  a  profuse  perspira- 
tion ;  the  pulse  and  respiration,  particu- 
larly the  latter,  fall  in  frequency ;  the 
dyspnoea  and  distress  are  markedly  dimin- 
ished ;  the  cough  becomes  freer  and  looser, 
and  the  rusty  sinita  ordinarily  disappear. 
In  favorable  cases  the  patient  at  once 
feels  and  declares  himself  better,  and  the 
appetite  may  return  immediately ;  while 
in  severe  cases,  or  in  weakly  patients,  in 
spite  of  the  fall  of  temperature,  an  in- 
tense degree  of  prostration,  amounting 
even  to  collapse,  and  sometimes  ending 
fatally,  ensues.  When  this  crisis  has 
taken  place  there  is  usually  a  rapid  and 
continuous  improvement  both  in  tlie  gen- 
eral symptoms  and  in  the  physical  signs, 
which  may,  however,  be  occasionally  in- 
terrupted by  a  relapse  and  by  a  return  of 
the  febrile  condition  after  an  interval  of 
twenty-four,  forty-eight,  or  seventy-two 
hours.  In  some  cases,  however,  the  crisis 
is  indeterminate,  the  defervescence  of  the 
pyrexia  is  gradual,  and  the  improvement 
slow  and  protracted.  In  unfavorable  cases 
death  may  occur  from  asphyxia  or  col- 
lapse within  the  first  ten  days,  without 
the  subsidence  of  the  pyrexia ;  or  even, 
as  before  stated,  after  the  temperature 
has  fallen  to  the  normal  standard. 

The  symptoms  now  enumerated  require, 
however,  a  more  special  consideration. 

_  Bdiidrcitory  S;iMem.—  Accelerated  res- 
piration and  dyspnoea  are  among  the  most 
marked  phenomena  of  Pneumonia.  The 
latter  is  not,  however,  constant  as  a  sub- 
jective symptom,  and  seems  to  bear,  in 
many  cases,  no  relation  to  the  rapidity  of 
It  is,  however,  occasion- 


the  breathina 


'  Dr.  "VValslie  says  that  he  has  seen  patients 
breathing  at  the  rate  of  50  or  60  per  minute 


ally  the  first  symptom  observed,  especially 
in  secondary  pneumonias,  and  it  may  exist 
to  an  intense  degree,  producing  a  sense  of 
impending  asphyxia ;  in  children  it  occa- 
sionally occurs  in  suffocative  paroxysms 
threatening  death.'  Its  intensity  is  com- 
monly but  not  constantly  in  proportion  to 
the  rapidity  of  the  invasion  and  of  the 
extension  of  the  disease.  It  is  much  ag- 
gravated by  the  coexistence  of  general 
broneliitis  together  with  the  Pneumonia. 
It  has  been  said  to  be  more  intense  when 
the  inflammation  affects  the  apex  of  the 
lung,  but  Grisolle  has  shown  that  facts  do 
not  confirm  this  opinion.  In  some  cases 
the  sensation  of  dyspnoea  is  probably 
masked  by  the  prostration  of  the  nervous 
system. 

The  rate  of  respiration  is  greatly  quick- 
ened. The  number  of  respirations  per 
minute  is  seldom  less  than  30,  often  .35  to 
40,  and  they  may  even  reach  60  or  70. 
The  acceleration  of  the  breathing  is  gen- 
erally proportionate  to  the  extent  of  lung 
aflfected,  but  this  is  not  invariably  the 
case.  It  is  increased  by  coexisting  bron- 
chitis, or  by  any  cause  interfering  with 
the  thoracic  expansion,  such  as  preg- 
nancy. The  acceleration  of  the  breath- 
ing is  proportionately  greater  than  that  of 
the  pulse,  and  hence  arises  the  perverted 
pulse-respiration  ratio  which  is  especially 
insisted  on  by  Dr.  Walshe  as  one  of  the 
earliest  signs  of  Pneumonia. ^  This  per- 
version may  reach  the  limits  of  60  respi- 
rations to  100  pulsations  per  minute ;  or 
in  some  cases,  when  the  pulse  remains 
slow,  the  ratio  has  been  oljserved  of  56 
pulsations  to  60  or  70  respirations  per 
minute.'  The  respiration  is  commonly 
more  rapid  in  children  than  in  adults,  and 
in  them  the  anhelation  may  be  extreme 
and  the  respiratory  movements  irregular. 
In  some  cases  of  asthenic  Pneumonia  the 
pulse-respiration-ratio  may  not  vary  mark- 
edly from  that  of  health. ^  It  is  not  im- 
probable that  the  extreme  degrees  of  fre- 
quency of  respiration  may  in  some  cases 
be  due  indirectly  to  peculiar  states  of  the 
nervous  system. ^    The  breathing,  in  ad- 


without  any  sense  of  dyspnoea.  It  is  possible 
that  in  some  of  these  cases  the  blood  is  suffi- 
ciently aerated  by  the  accelerated  breathing 
to  prevent  the  sense  of  dyspnrea  being  felt. 
In  some  cases,  when  the  respiration  is  less 
rapid,  the  sense  of  dyspncea  is  extreme. 

'  Ziemmsen,  loc.  cit. 

2^  Dr.  Walshe  (Dis.  of  Lungs,  Edit.  1860,  p. 
366)  says  that  the  return  to  the  normal  ratio 
may,  on  the  other  hand,  be  one  of  the  first 
signs  of  improvement. 

'  Ibid.  *  Ibid. 

5  Traube  (Annalen  der  Charite,  vol.  i.) 
considers  that  the  rapidity  of  the  breathing 
is  in  part  due  to  pain,  and  in  part  to  the  high 
temperature  of  the  blood  affecting  the  ner- 
vous centres,  as  it  is  diminished  by  the  appli- 
cation of  cold. 
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dition  to  being  rapid,  is  commonly  slial- 
low,  particularly  when  pain  in  the  side  is 
severe. 

Cough  is  not  only  an  almost  constant, 
but  it  is  one  of  the  earliest  symptoms. '  It 
is  short  and  hacking,  and  rarely  parox- 
ysmal, though  it  sometimes  becomes  so 
in  children  in  the  later  stages  of  the  dis- 
ease. The  violent  paroxysms,  resembling 
those  of  hooping-cough,  mentioned  by 
Eilliet  and  Barthez,  are  thought  by 
Ziemssen  to  be  more  characteristic  of 
Broncho-pneumonia.  It  is  often,  on  the 
other  hand,  less  frequent  in  old  people 
and  in  children  than  in  adults,  and  it  has 
been  observed  in  the  former,  that  a  cough 
previously  existing,  and  caused  by  bron- 
chitis, has  ceased  or  has  become  greatly 
diminished  on  the  invasion  of  Pneumonia. 
The  cough  often  ceases  when  a  fatal  ter- 
mination is  approaching. 

The  expectoration  which  attends  the 
cough  usually  presents  characteristic  fea- 
tures, depending  on  the  admixture  of 
blood.  This  is  not,  however,  always  ap- 
parent at  the  outset,  when  the  sputa  may 
be  frothy  and  aerated.  They  soon,  how- 
ever, tend  to  become  peculiarly  viscous, 
adhering  with  great  tenacity  to  the  con- 
taining vessel,  and  owing  to  this  quality 
they  are  often  expectorated  with  great 
difficulty.  They  are  at  the  same  time 
transparent,  having  various  tinges  of  red- 
dish-brown or  saffron,  or  they  may  be  of 
a  lighter  tint,  resembling  apricot  jelly  or 
barley-sugar.  The  most  common  color  is 
that  characterized  familiarly  as  "rusty," 
which  aptly  expresses  their  appearance. 
In  rarer  cases  they  may  sometimes,  in 
the  earlier  stages,  present  a  brighter  tint, 
or  even  a  rose  color,  but  this  is  by  no 
means  so  strongly  marked  as  in  the  ear- 
lier stages  of  acute  bronchitis,  though  in 
Pneumonia  the  sputa  of  the  first  few 
hours  are  commonly  of  a  brighter  red 
than  subsequently,  and  streaks  and  specks 
of  blood  may  appear  in  them.  Dr.  Walshe 
remarks  that  profuse  haemoptysis  is  com- 
monly a  sign  of  coexisting  tuberculosis. 
In  the  cases  when  I  have  seen  this,  the 
same  connection  has  been  distinct.  Jlusa 
also  confirms  this  observation,  but  adds 
that  in  the  Pneumonia  complicating  heart 
disease,  the  sputa  may  contain  an  unusual 
quantity  of  blood. 

In  other  cases  the  sputa  may  be  more 
watery,  almost  diffluent,  of  a  dark  purple 
color,  and  occasionally  offensive.  This 
appearance,  familiarly  known  as  "prune- 
juice,"  and  which  probably  results,  in 
part  at  least,  from  the  presence  of  redema 
of  the  lungs,  is  commonly  considered  a 
sign  of  gray  hepatization ;  but  this  con- 
nection is  by  no  means  invariable,  for 
such  sputa  may  coexist  with  red  hepati- 
zation, ^^  and   may  be   aljgent  when   gray 

'  In  8-9ths  of  cases  (Grisolle). 

^  Cases    are    recorded    by   Andral   where 


hepatization  is  found  post  mortem  ;'  sputa 
of  this  character  are,  however,  to  be  re- 
garded as  indicative  of  a  grave  form  of 
the  disease. 

The  sputa  which  have  now  been  de- 
scribed may  be  regarded  as  almost  pathog- 
nomonic of  the  pneumonic  process  in  some 
of  its  forms,  but  variations  in  their  char- 
acters may  be  sometimes  observed,  and 
they  are  said  at  times  to  present  a  green- 
ish tint."  They  may  also  at  times  exhibit 
appearances  during  some  days,  diflering 
but  little  from  those  of  broncliitic  sputa, 
and  without  any  blood-tinge  which  is  ap- 
preciable to  the  naked  eye,  but  in  these 
cases  they  are  commonly  more  tenacious 
and  gelatinous  than  those  seen  in  simple 
bronchitis."  In  severe  cases  they  may  be 
simply  purulent  throughout.''  In  other 
instances  the  viscidity  is  less  apparent, 
and  the  prune-juice  sputa  in  particular 
are  often  diffluent  and  watery. 

The  rusty  sputa  are,  howe^'cr,  the  most 
usual  form,  and  they  commonly  are  pre- 
sent early  in  the  disease,  and  are  among 
its  first  symptoms.^  The  time  of  their 
appearance  is,  however,  often  considera- 

prune-juice  sputa  preceded  all  the  physical 
signs  of  consolidation  (Clin.  Med.  ill.  obs.  28, 
p.  361),  and  when  they  coexisted  only  with 
red  hepatization  (lb.  obs.  39,  p.  392)  ;  also 
anotlier  case  where  they  appeared  on  the 
fourth  day,  but  were  replaced  on  the  subse- 
quent day  by  ordinary  expectoration,  the  pa- 
tient proceeding  afterwards  to  recovery  (I]j. 
obs.  40,  p.  393).  Durand-Fardel  lias  also 
noticed  them  in  the  earlier  jicriodg  of  the 
disease  (Mai.  des  Vieillards,  477).  Huss  also 
states  that  prune-juice  sputa  are  by  no  means 
constant  accompaniments  of  gray  hepatiza- 
tion, but  that  they  are  common  In  the  Pneu- 
monia of  drunkards,  and  also  in  tubercular 
Pneumonia. 

'  See  Andral,  loe.  cit.  obs.  24,  pp.  350-1. 
Of  two  fatal  cases  of  gray  hepatization  coming 
under  my  own  observation,  this  character 
was  not  observed  in  one.  In  the  other  the 
sputa  were  diffluent,  and  had  the  tint  of 
burnt  sienna. 

5  Grisolle.  These  have  not  come  under 
my  own  observation  in  the  earlier  stages.  A 
greenish  tint  is  not  uncommon  during  the 
period  of  resolution.  When  icterus  compli- 
cates Pneumonia,  a  greenish  tint  is  sometimes 
observed.  (Andral,  loc.  cit.  obs.  55,  p. 
440.) 

3  Sputa  of  this  kind  are,  however,  more 
common  in  Pneumonia  which  is  secondary  to 
bronchitis,  and  particularly  in  the  Pneumo- 
nia accompanying  influenza. 

■1  Only  one  such  case  has  come  under  my 
own  observation. 

6  In  191  cases  observed  by  Grisolle,  charac- 
teristic sputa  existed  on  the  second  day  of 
the  disease  in  71 ;  they  were  present  in  33  of 
53  cases  analyzed  by  myself.  Of  the  cases  in 
which  they  were  absent,  4  were  in  children, 
in  another  the  Pneumonia  was  secondary  to 
albuminuria,  and  they  were  absent  in  one 
fatal  case. 
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bly  delayed,  and  they  may  not  be  seen 
imtil  the  fifth  or  sixtli  day,  or  even  until 
the  twelfth  day.  In  one  case  coming  un- 
der my  own  observation,  there  was  not  a 
vestige  of  expectoration  until  the  tenth 
day,  when  the  Pneumonia  was  rapidly 
approaching  resolution,  and  the  amount 
was  then  limited  to  t^vo  small  rusty  masses 
expectorated  on  each  of  two  consecutive 
days.'  When  present,  they  commonly 
continue  through  the  first  five  or  six  days, 
but  tViey  may'preserve  their  rusty  tint 
until  the  ninth  day.'' 

In  some  eases,  otherwise  t3'pical,  no 
expectoration  whatcviir  occurs  through- 
out the  whole  course  of  the  disease.  In 
others  the  characteristic  sputa  may  be 
absent  during  the  acute  period,  and  onlj^ 
a  moderate  amount  of  bronchitic,  or 
slightly  purulent,  or  pigmented  sputa  niaj- 
appear  during  resolution.  In  cases  of 
gray  hepatization  and  of  abscess  of  the 
lung  the  sputa  may  he.  purulent  or  creamy- 
looking.  When  gangrene  supervenes  they 
become  oflensive,  and  fragments  and 
debris  of  pulmonary  tissue  ma}'  be  found 
in  them.  Tlie  entire  absence  of  expec- 
toration is  said  to  be  more  common  in 
Pneumonia  of  the  apex  than  in  that  of 
the  base  of  the  lung.'  Children  under  six 
years  of  ago  seldom  if  ever  expectorate, 
but  Ziemsseu  says  that  he  has  found  the 
rusty  tint  in  the  sputa  of  infants  when 
vomiting  has  taken  place.  They  are  also 
often  absent  or  only  mucoid  in  the  Pneu- 
monia of  old  age,^  and  in  many  cases  of 
secondary  intercurrent  Pneumonia,  and 
in  that  complicating  delirium  tremens. 
The  sputa  often  cease  or  fail  to  be  expec- 
torated when  the  disease  is  approaching 
a  fatal  termination.^ 

'  Grisolle  questions  whether  rusty  sputa 
expectorated  only  during  convalescence  may 
not  be  considered  critical.  In  the  case  in 
question  they  only  occurred  after  the  ther- 
mometric  crisis,  and  their  amount  is  almost 
invariably  too  small  to  permit  them  to  be  re- 
garded as  a  true  critical  evacuation. 

'  Excejitional  cases  are  recorded  where 
viscous  anil  rusty  sputa  may  continue  during 
longer  periods,  as  in  a  case  by  Dr.  Stokes, 
"Diseases  of  Chest,"  361,  where  a  patient 
with  broken  ribs  continued  to  expectorate 
sputa  of  this  character  for  weeks  after  the 
physical  signs  of  Pneumonia  had  disappeared. 
Andral  also  quotes  a  case  where  rusty  sputa 
continued  to  the  nineteenth  day,  lasting  nine 
days  after  all  physical  signs  had  disappeared. 
(Loc.  cit.  526.) 

^  Out  of  14  cases  where  the  sputa  were 
entirely  absent,  in  7  the  apex  was  the  site. 
(Grisolle.) 

*  Rusty  sputa  were  observed  in  17  out  of 
61  cases  of  Pneumonia  in  old  people  observed 
by  Hourmaun  and  Dechaml)re,  and  in  18  out 
of  50  cases  observed  by  Durand-Fardel. 

'  The  absence  of  expectoration  may,  as 
suggested  by  Andral,   be  sometimes  due  to 


Both  purgation  and  bleeding  diminish 
or  check  the  expectoration. 

A\'hen  Pneumonia  complicates  other 
diseases  of  the  lungs,  the  rusty  sputa  may 
be  more  or  less  masked  by  other  forms  of 
expectoration  present,  or  they  may  re- 
place these. 

Remak'  first  described,  as  one  of  the 
phenomena  of  Pneumonia,  casts  of  the 
air-vesicles  and  of  the  minuter  bronchial 
tubes,  which  may  be  found  in  the  sputa 
when  these  are  floated  in  water.  He 
regarded  them  as  pathognomonic  of  the 
exudative  period,  but  they  are  by  no 
means  constant.'' 

Histologically  the  main  elements  of 
pneumonic  sputa  consist  of  swollen  epi- 
thelium cells,  which  have  assumed,  by 
imbibition,  the  spheroidal  form ;  large 
mucoid  cells,  sometimes  with  double 
nuclei,  and  occasionally  tinged  with  im- 
bibed hrematine;  swollen  cells  of  columnar 
epithelium,  occasional  granule  cells,  free 
oil-globules  and  blood-disks.  Dr.  Walshe 
says  that  true  pus-cells  are  never  found  in 
the  rusty  sputa  of  Pneumonia.  They 
may  however  appear  when  the  disease  is 
approaching  resolution,  and  in  this  stage 
large  round  cells  containing  granules  of 
black  pigment  become  a  very  predominant 
feature,  mingled  with  free  nuclei,  free 
pigment-granules,  and  much  granular 
debris.  Chemically  the  sputa  contain 
mucus  and  albumen.''  Sugar  has  been 
observed  in  them  by  Dr.  Walshe''  and  by 
Dr.  Beale,*  and  tyrosine  by  Griesinger.' 
They  conliain,  in  the  earlier  stages,  a 
small  amount  of  organic  constituents,  and 
an  excess  of  fixed  salts'  in  proportion  to 


the  absence  of  bronchitis,  or  to  the  viscosity 
of  the  exudation  in  the  air-vessels.  The  ab- 
sence of  expectoration  in  some  cases  where 
resolution  is  very  rapid  is  a  remarkable  evi- 
dence of  the  absorptive  power  of  the  lung. 

'  Diagnostische  und  Pathognostische  Unter- 
suchungen,  1846. 

"  Biermer  says  that  in  25  cases  he  failed  to 
find  them  six  times.  (Die  Lehre  von  Aus- 
wurf,  p.  52.) 

'  Scherer,  quoted  by  Biermer,  loc.  cit.  p. 
114. 

<  Loo.  cit.  p.  367. 

^  Med.-Chir.  Trans,  vol.  xxxv. 

^  Bleuler,  Clin.  Beobacb.  iiber  Pneumoiiie, 
Diss.  Inaug.  (Zurich,  1865),  p.  37.  There 
was  no  icterus  in  this  case.  The  patient 
recovered. 

'  Biermer,  loc.  cit.  Beale,  loc.  cit.  In 
three  cases  Dr.  Beale  found  the  following 
proportions  of  fixed  salts  and  of  chloride  of 
sodium  in  the  sputa  : — 

lu  100  parts  of  solid  matter.  1st  case.  2d  case.  3d  case. 
Fixed  salts  .  .  .  24-78  32-86  20-67 
Chloride  of  sodium       10-12     18-11     12-67 

In  another  fatal  case  where  the  sputa  con- 
tained 9 -83  per  cent,  of  fixed  salts  in  the  sobd 
matter,  the  blood  taken  from  the  heart  con- 
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the  serum  of  the  blood,  but  this  excess  is 
reduced  during  resolution,  when  tlie  fixed 
salts  are  diminislied  in  amount,  probably 
owing  to  their  elimination  by  tlie  kidneys. 
Among  these  salts  the  chlorides  are  some- 
times in  excess. 

In  some  cases  the  sputa  tend  to  assume 
an  acid  reaction.  This  was  noticed  by 
Dr.  Beale,  who  suggested  that  it  might 
be  due  to  the  pneumic  acid  discovered  by 
Verdeil,  and  found  by  him  to  be  increased 
in  the  inflamed  lung.'  The  true  explana- 
tion would  appear  to  be  that  afTorded  by 
the  observations  of  Bamberger,  that  they 
are  markedly  deficient  in  alkaline  phos- 
phates when  contrasted  with  the  sputa  of 
simple  catarrh." 

The  expired  air,  as  Nysten  and  Dr. 
Walshe  have  observed,  is  colder  than 
natural,  and  the  amount  of  carbonic  acid 
excreted  is  also  diminished.^ 

The  physkid  signs  indicative  of  the  dis- 
ease commonly  make  their  appearance 
within  twenty-four  or  forty-eight  hours 
from  the  symptoms  of  invasion,  but  they 
may  be  undiscoverable  for  three  or  even 
four  days,  though  probably  when  their 
appearance  is  thus  delayed  the  Pneumonia 
may  be  central. 

In  the  order  of  their  typical  sequence 
they  may  be  stated  to  consist  of  the 
following  signs,  corresponding  to  the 
anatomical  stages  of  engorgement,  hepa- 
tization, and  resolution :  among  them, 
however,  certain  varieties  occur  : — 

(1)  Altered  characters  of  the  respiratory 
sound,  which  may  be  either  weaker  or 
harsher  than  natural,  and  attended  or 
immediately  followed  by  fine  crackling 
rales. 

(2)  Dulness  on  percussion,  attended  by 
bronchial  or  tubular  or  suppressed  breath- 
ing, bronchophony,  and  increased  vocal 
fremitus,  together  with  diminished  respi- 


tained  only  2-82  per  cent.  Healthy  pulmo- 
nary mucus,  according  to  Hasse,  may  con- 
tain 18  per  cent,  of  fixed  salts,  and  the  mucus 
of  influenza,  according  to  Wi-ight,  contains 
8-9  per  cent.     (Quoted  by  Dr.  Beale.) 

'  See  Gaz.  MM.  1851,  p.  777;  also  Robin  et 
Verdeil,  Chem.  Anat.  Phys.  ii.  460-1. 

2  Wurzburg  Med.  Zeitsch.  ii.  Nos.  5  and  6. 
Bamberger's  observations  contain  the  follow- 
ing interesting  facts  in  relation  to  the  compo- 
sition of  pneumonic  sputa : — 

(a)  They  contain  no  alkaline  phosphates, 
while  catarrhal  sputa  contain  10  to  14  per 
cent,  of  alkaline  earths. 

(b)  In  catarrli  the  soda  is  to  the  potash  as 
31  to  20,  while  in  Pneumonia  the  soda  is  to 
the  potash  as  15  to  41. 

(c)  Sulphuric  acid  in  catarrh  is  equal  to  3 
per  cent.,  in  Pneumonia  to  8  per  cent. 

(d)  At  the  period  of  resolution  the  chemi- 
cal character  of  pneumonic  sputa  approaches 
the  catarrhal  type. 

'  Walshe,  lo"c.  cit.  This  latter  phenome- 
non is  common  to  many  acute  diseases. 


ratory  movement,  chiefly  affecting  the  act 
of  expansion. 

(3)  The  return  of  crepitation,  usually 
in  a  coarser  form ;— gradual  diminution 
of  percussion  dulness,  together  with  the 
return  of  the  respiratory  movements  and 
of  the  characters  of  the  respiration  and  of 
the  vocal  resonance  and  fremitus  to  the 
healthy  standard. 

(1)  The  Conycstive  SUkjc. —The  indica- 
tions of  this  stage  are  in  most  cases  some- 
what uncertain.  There  may,  however, 
occasionally  be  noticed,  even  at  an  early 
period,  a  deficiency  of  pulmonary  tone  on 
percussion,  not  amounting  to  absolute 
dulness,  but  presenting  this  character  in 
an  increasing  degree  as  hepatization  ad- 
vances. In  some  cases,  however,  during 
the  early  stages,  the  percussion  note  may 
be  distinctly  tympanitic.  Sometimes,  as 
was  first  noticed  by  Dr.  Stokes,  an  in- 
creased harshness  of  the  respiratory  mur- 
mur may  be  the  first  phenomenon  ob- 
served, but  this  is  not  constantly  present, 
although  it  may  occasionally  be  heard  at 
the  confines  of  a  part  where  hepatization 
is  extending.  In  some  cases,  however, 
the  respiratory  murmur  is  weakened  and 
loses  in  clearness  and  softness,  acquiring 
almost  ab  initio  the  character  of  the  "  in- 
determinate" breathing  of  Skoda.' 

The  existence  of  fine  crepitation  in  this 
stage  is  less  constant ;  when  present  its 
characters  may  be  best  described  in  the 
terms  of  Dr.  Walshe  as  occurring  "in 
puffs  more  or  less  prolonged,  but  rapidly 
evolved,  composed  of  a  variable,  some- 
times immense  number  of  sharp  crackling 
sounds,  all  perfectly  similar  to  each  other; 
conveying  the  notion  of  minute  size  ;  dry; 
coexisting  exclusively,  except  in  rare 
cases,  with  inspiration  ;  and,  once  estab- 
lished, remaining  a  persistent  condition 
until  superseded  by  other  phenomena." 
The  simile  introduced  by  Dr.  Williams, 
between  this  rale  and  the  sound  produced 
by  rubbing  the  hair  between  the  fingers 
close  to  the  ear,  is  so  truthful  as  to  have 
become  almost  proverbial.  For  its  proper 
evolution  it  is  often  necessary  that  a  full 
inspiration  should  be  taken.  It  requires, 
under  these  circumstances,  to  be  distin- 
guished from  the  rale  produced  on  the 
first  full  expansion  of  a  portion  of  the  lung 
which  has  been  previously  in  a  condition 
of  imperfect  action,  either  from  muscu- 


'  Dr.  Walshe,  p.  355,  states  that  when 
congestion  is  near  the  surface  the  respiration 
is  weaker  and  harsher.  When  the  part  af- 
fected is  deeply  seated,  the  intervening 
healthy  pulmonary  tissue  may  give  rise  to 
puerile  breathing.  He  has  also  observed  a 
' '  fair  number  of  cases  in  which  exaggerated 
breathing,  coupled  with  febrile  excitement 
and  slight  pain  in  the  side,  were  the  earliest 
indications  of  a  central  Pneumonia  eventually 
travelling  to  the  surface." 
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lar  weakness  or  from  pleurodynia.  The 
latter,  however,  disappears  aher  one  or 
two  deep  respirations,  while  the  true 
crepitant  rale  is,  as  above  stated,  persist- 
ent. 

The  crepitant  rale  may  often  be  mingled 
with  sibilant  or  sonorous  rales,  or,  in  other 
cases,  where  pre-existing  bronchitis  passes 
into  Pneumonia,  with  coarser  bubbling 
rales. 

The  rale  is  often  wanting  in  children, 
and  both  in  them  and  in  old  people  it  is 
commonly  coarser  and  less  rapidly  evolved 
than  in  the  Pneumonia  of  adults. 

In  some  cases,  however,  when  the  stage 
of  engorgement  passes  rapidly  into  that 
of  hepatization,  crepitation  is  not  heard, 
even  though  the  Pneumonia  be  developed 
under  direct  observation.'  Occasionally 
it  may  only  be  heard  after  bronchial 
breathing  has  appeared. 

The  mechanism  of  the  crepitant  rale  is 
not  3et  determined.  The  two  leading 
theories  respecting  its  mode  of  production 
are  (1)  that  it  may  be  produced  by  air  and 
the  viscous  exudation  matter  in  the  pul- 
monary vesicles,  and  (2)  that  it  is  due  to 
the  expansion  of  the  parietes  of  the  vesi- 
cles previously  agglutinated  together.^ 

In  rare  cases  bronchial  breathing  may 
be  heard  during  the  congestive  stage." 
Vocal  fremitus  and  vocal  resonance  are 
increased  in  proportion  to  the  condensa- 
tion of  the  pulmonary  tissue,  but  true 
bronchophony  is  not  heard. 

(2)  lilaije  of  Hcpatizcition. — The  crepi- 
tant rale  last  described  may  disappear  at 
various  periods  of  the  second  stage,  or  it 
may  continue  throughout  its  entire  course, 
becoming  coarser  as  resolution  advances. 

The  characteristic  physical  signs  of  the 
second  stage  depend,  however,  on  the 
filling  of  the  air-vesicles  with  the  pro- 
ducts of  inflammation,  by  which  the  part 
so  affected  is  distended  to  the  degree  of 
medium  or  full   insufflation.     In  conse- 

1  Walshe,  loc.  cit.  356.  Dr.  Walshe  states 
also  that  "the  diagnosis  of  Pneumonia  must 
be  made  once  in  every  four  or  five  cases  in- 
dependently of  the  crepitant  rhonchus"  (loc. 
cit.  337).  In  the  writings  of  Laennec  and 
Andral  great  stress  is  laid  on  the  rille.  The 
latter  author  describes,  on  the  strength  of  its 
persistence,  a  case  where  the  stage  of  en- 
gorgement lasted  eight  days,  and  ended  fa- 
tally without  hepatization.  It  is  probable 
that  this  was  only  a  case  of  capillary  bron- 
chitis.    (Clin.  Med.  iii.  297,  obs.  viii.) 

2  Walshe.  Dr.  Walshe,  however,  has  ob- 
served a  rale  indistinguishable  from  true 
pneumonic  crepitus  in  some  cases  of  pulmo- 
nary oedema.     (Loc.  cit.  p.  123.) 

"  Traiibe  (Annalen  der  Charite,  i.  286) 
says  that  bronchial  breathing  may  occur 
during  the  stage  of  engorgement  when  the 
combined  effect  of  oedema  and  of  swelling  of 
the  pulmonary  tissue  is  sufliciently  great  to 
expel  air  from  the  pulmonary  vesicles. 


quencc  of  this  all  further  expansion  move- 
ment of  the  affected  part  ceases,  though 
thoracic  elevation  continues,  and  a  cer- 
tain though  not  extensive  degree  of  en- 
laruement  of  the  affected  side  may  ensue.' 
The  distended  lung  may  e\en  encroach  on 
the  mediastinum,'^  and  may  occasionally 
cause  a  slight  displacement  of  the  heart." 
The  prominence  or  obliteration  of  the  in- 
tercostal depression  is,  however,  not  seen 
to  the  extent  observed  in  cases  of  pleu- 
ritic effusion,  although  they  sink  to  a  less 
degree  than  normal  during  the  act  of  in- 
spiration. 

The  percussion  note  over  the  affected 
part  loses  its  normal  pulmonary  reso- 
nance. In  some  cases  it  becomes  in  the 
early  stages  slightly  tympanitic  in  qual- 
ity, and  it  may  retain  this  character  an- 
teriorly when  the  dull  note  posteriorly 
indicates  complete  consolidation  of  the 
latter  region.  Over  lung  completely  con- 
solidated, the  percussion  note  may  be 
almost  toneless,  and  the  sense  of  resist- 
ance is  greatly  increased,  though  neither 
of  these  qualities  is  so  stronglj'  marked 
as  in  the  presence  of  extensive  pleuritic 
effusion. 

Instead  of  absolute  tonelessness  the 
note  may,  however,  be  tubular  or  am- 
phoric. The  tympanitic  quality  is  less 
common  when  the  consolidation  has  at- 
tained its  maximum  intensity,*  but  it 
sometimes  returns  during  the  progress  of 
resolution.  In  the  earlier  stages  it  is 
often  necessary  to  compare  the  percussion 
note  on  the  two  sides,  in  order  to  detect  a 
slight  degree  of  dulncss  on  that  affected. 
The  contrast  becomes  increasingly  marked 
as  consolidation  advances. 

"When  the  Pneumonia  affiects  the  base, 
the  upper  part  of  the  lung  often  continues 
to  give  excessive  or  even  tympanitic  reso- 
nance ;  and  a  cracked-pot  sound  may 
sometimes  be  elicited  here  when  the  chest 
wall  is  elastic.  The  note  under  the  cla- 
vicle is,  however,  rarely  so  markedly  am- 
phoric or  tubular  as  that  found  in  the 
same  situation  in  cases  of  pleuritic  effu- 
sion. =  The  limits  of  percussion  dulness 
are  sometimes  sharply  defined,  but  occa- 

'  This  point  has  been  the  subject  of  consid- 
erable discussion,  but  tlie  enlargement  appears 
to  be  settled  in  the  affirmative.  Dr.  Walshe, 
liowever,  states  that  general  enlargement  of 
the  side  is  never  the  resultant  of  Pneumonia 
alone. 

2  Walshe. 

'  Ibid. 

*  This  is  noticed  by  Skoda,  and  referred  by 
him  to  the  lung  still  containing  some  air — a 
proposition  also  maintained  by  Dr.  Hayden 
(Dublin  Journ.  1866,  xli.).  Dr.  Biiumler 
attributes  it  in  some  cases  to  relaxation  of 
pulmonary  tissue,  in  others  to  a  note  con- 
ducted from  the  larger  bronchi.  (Deutsch. 
Arch.  Klin.  Med.  i.  145.) 

5  Walshe. 
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sionally  tliey  are  indistinct.  In  the  latter 
case  the  percussion  note  at  the  margins 
of  the  inttamed  part  may  yield  a  tym- 
panitic resonance,  or  may  have  its  natural 
resonance  impaired  by  a  pneumonia  ex- 
tending deeply. 

Blowing  or  bronchial  respiration  pass- 
ing into  tubular  and  intensely  metallic 
breathing,  distinguish  this  stage.'  These 
characters  usually  succeed  those  of  the 
first  period  with  great  rapidity.  GrisoUe 
describes,  under  the  title  of  "bruit  de 
taffetas,"  from  its  resemblance  to  the 
noise  produced  by  the  tearing  of  linen, 
an  intermediate  sound,  occasionallj^  heard 
between  the  disappearance  of  the  crepi- 
tation and  the  supervention  of  branchial 
breathing.  The  bronchial  character  is 
heard  first  during  expiration,  but  it  sub- 
sequently attends  the  inspiratory  sound 
also. 

In  some  cases,  however,  when  there  is 
no  evidence  of  pleuritic  effusion,  all  res- 
piratory sound  may  be  completely  absent 
over  hepatized  lung.  The  cause  of  this 
is  uncertain,  for  post-mortem  evidence 
has  shown  that  it  does  not  necessarily 
depend  on  complete  exclusion  of  air  from 
a  large  tract  of  lung,  since  under  such 
circumstances  tubular  and  bronchial 
breathing  may  persist,  and,  on  the  other 
hand,  respiration  may  be  absent  when 
only  a  small  portion  of  pulmonary  tissue 
is  affected  ;  nor  does  it  necessariljf  depend 
on  the  obstruction  of  the  bronchi  by  exu- 
dation matter.^  In  other  cases,tubular 
breathing  may  alternate  with  absence  of 
respiration.'  The  intensity  of  the  bron- 
chial or  tubular  breathing  appears  to  de- 
pend in  some  measure  on  the  size  of  the 
bronchial  tubes  included  within  the  por- 
tion of  lung  affected. 

The  vocal  resonance  is  increased  in  in- 
tensity, and  is  at  the  same  time  altered 
in  quality,  acquiring  the  character  known 
as  bronchophony.  The  cough  may  also 
acquire  a  bronchial  character.  Intense 
whispering  pectoriloquy  may  be  occasion- 


'  "The  tubular  form  (of  respiration)  occurs 
hi  perfection  in  but  one  condition  of  lung, 
that  of  hepatization ;  so  true  is  this,  tliat 
tubular  and  pneumonic  breathing  may  be 
used  as  convertibfe  phrases,  but  not  infre- 
quently Pneumonia  runs  its  course  without 
having  produced  true  tubular  breathing,  dif- 
fused blowing  alone  being  audible."  (Walshe, 
loc.  cit.  122.) 

^  This  view  is,  however,  affirmed  by  Skoda, 
who  says  that  the  auscultatory  phenomena 
of  respiration  may  be  restored  after  coughing. 

'  Dr.  Walshe  (loc.  cit.  360)  has  traced  this 
in  one  case  to  pressure  on  the  main  bronchus. 
Other  theories  advanced  liave  been  that  of 
GrisoUe,  that  it  may  be  due  to  complete  loss 
of  elasticity  of  the  lung ;  or  of  Dr.  Gairdner, 
that  it  is  due  to  collapse  from  obstruction  of 
the  bronchi. 


ally  heard.'  The  heart's  sounds  are  also 
sometimes  heard  with  undue  intensity 
over  the  affected  luug.^ 

The  vocal  fremitus  is  generally  in- 
creased over  the  affected  side.  In  com- 
paratively rare  cases,  however,  this  is  not 
observed  ;  the  difference  between  the  two 
sides  may  be  so  slight  as  to  bo  scarcely 
perceptible,  or  the  fremitus  may  even  be 
less  on  the  affected  side.  In  some  excep- 
tional cases,  however,  vocal  fremitus, 
vocal  resonance,  and  the  respiratory  mur- 
mur may  all  be  simultaneously  absent, — 
a  condition  when  the  diagnosis  from  a 
case  of  pleurisy  might  present  some  diffi- 
culties.*    (See  Diagnosis.) 

In  some  instances  pulsation  may  be 
felt  over  the  affected  lung.  It  is  a  dis- 
puted point  whether  this  is  due  to  the 
transmission  of  the  cardiac  impulse,  or  to 
increased  pulsation  in  the  arteries  of  the 
inflamed  lung.'' 

The  signs  now  enumerated  are  most 
distinct  when  the  inflammatory  consoli- 
dation has  reached  the  surface.  When  it 
is  seated  in  the  deeper  portions  of  the 
lung,  and  the  more  superficial  layers  are 
left  unaffected,  the  physical  signs  may  be 
comparatively  obscure.  Laennec  thought 
that  crepitation  and  bronchial  breathing 
could  be  heard  deeply  ;  and  this  may 
sometimes  be  the  case,  though  instances 
occur  where  neither  of  these  signs  are 
distinct.  The  signs  also  derived  from  al- 
terations in  the  vocal  fremitus,  and  reso- 
nance, are  usually  wanting  under  these 
circumstances.*  Where  inflammation  of 
the  pleura  complicates  the  Pneumonia, 
friction  is  commonly  heard  during  its 
whole  course.  It  may,  however,  be  ab- 
sent during  complete  consolidation,  owing 
to  entire  loss  of  movement  of  the  hepa- 
tized lung,  and  also  when  effusion  is  ex- 
tensive. "  When  this  takes  place,  the 
dulness  increases  in  extent,  and  the  re- 
sistance is  greater.  Bulging  of  the  affected 
side  becomes  more  distinct,  and  displace- 
ment of  the  heart  occurs  if  the  left  side 
be  affected ;  and  sounds  of  respiration 
usually  become  weaker,  and  the  bronchial 
breathing  less  distinct ;  but  the  intensity 
of  this,  and  the  site  in  which  it  is  heard, 
depend  on  the  proportion  of  fluid  present. 


1  Walshe.  This,  according  to  my  own  ob- 
servation, is  not  very  uncommon. 

2  Ibid. 

3  Wintrich,  Virchow's  Handb.  vol.  v.  Abth. 
i.  p.  299.  In  this  case  also  the  bronchi  were 
obstructed  by  firm  exudation  matter.  The 
case  was  mistaken  for  pleurisy,  and  paracen- 
tesis was  attempted.  There  was  no  fluid  m 
the  pleura.  , 

*  The  latter  opinion  is  denied  by  Gnsolle, 
but  supported  by  Graves,  Stokes,  and  Skoda, 
and  admitted  as  a  possibility  by  Dr.  Walshe. 

6  This  subject  will  be  further  alluded  to 
under  the  head  of  "  Diagnosis." 
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The  fremitus  is  commonly  diminished. 
Bi'oncliophony  may  also  be  diminished 
below  the  fluid,  or  may  continue  at  its 
IcN'el,  or  the  vocal  resonance  may  in  the 
latter  position  assume  an  wgophonic  tone. 

The  period  necessary  for  the  evolution 
of  the  dilferent  physical  signs  varies.  The 
duration  of  the  initial  stage  of  congestion 
nia}-,  as  has  Iteen  already  slated,  extend 
over  two  or  three  days,  and  bronchial 
breathing  and  distinct  percussion  dulness 
may  not  "appear  until  the  second  or  even 
the  fourth  day,  and  this  appears  to  be 
more  commonly  the  case  with  Pneumonia 
of  the  apex.  In  other  cases  hepatization 
may  advance  so  rapidly  that  a  large  tract 
of  lung  may  be  consolidated  in  from  twen- 
ty-four to  ibrty-eight  hours,  or  bronchial 
breathing  may  be  heard  ivithin  twelve 
hours  from  the  period  of  invasion. 

The  condition  of  the  unaftccted  lung  is 
usually  that  of  increased  functional  ac- 
tivitv.  In  some  cases  it  is  hyper-resonant 
on  percussion,  and  the  respiratory  mur- 
nmr  over  it,  and  over  the  sound  parts  of 
the  affected  side,  is  uf  an  exaggerated  or 
puerile  type.  In  three  cases  I  have  ob- 
served that  bronchial  breathing  friction, 
and  moist  rales  were  heard  over  the 
healthy  side  where  resonance  on  percus- 
sion has  been  perfect,  for  a  distance  of 
more  than  a  hand's  lircadth  extending 
outwards  from  the  scapula.'  These  signs 
disappeared  puri  pi'ssu  with  the  return  of 
the  affected  side  to  a  normal  condition. 
The  vocal  fremitus  was  not  increased  over 
the  unalfected  side,  although  a  broncho- 
phonic  tone  of  the  voice  was  conducted 
for  a  short  distance,  but  not  so  far  as  the 
bronchial  breathing.  It  seems  difficult  to 
explain  these  phenomena  on  the  theory  of 
consonance,  and  my  own  conviction  is 
that  they  are  due  to  direct  conduction. 

(3)  During  the  stage  of  resolution  the  ab- 
normal physical  signs  conmionly  disap- 
pear in  an  inverse  order  to  that  in  which 
they  originated.  Improvement  is  gen- 
erally first  manifested  by  a  reappearance 
of  the  crepitant  rale.  This  rale  —  the 
rhonchus  crepitans  redux  —  is  usually 
coarser  and  less  rapidly  evolved  than 
that  heard  during  the  progress  of  hepati- 
zation ;  it  tends  to  pass  into  a  more  liquid 
form— the  subcrepitant  rale — and  occa- 
sionally it  acquires  a  distinctly  fine  bub- 
bling character.  In  some  instances,  how- 
ever, resolution  may  proceed  rapidly 
without  the  occurrence  of  redux  crepita- 
tion. Sibilant  and  sonorous  rales  also 
appear  in  the  affected  part,  and  some- 
times in  other  portions  of  the  lung.  The 
dulness  on  percussion  gradually  disap- 
pears ;  the  tubular  breathing  diminishes 
in  intensity,  it  loses  its  metallic  quality, 

'  Barthez  and  Rilliet  (i.  460)  describe 
bronchial  breathing  as  being  sometimes  heard 
close  to  the  spine  on  the  unafFected  side. 


and  both  it  and  the  bronchial  breathing 
pass  into  blowing  respiration,  which 
tinally  l:iecomcs  indeterminate  or  simply 
weak.  Similar  changes  occur  in  the  bron- 
chophonic  tone  of  the  voice,  but  the  vocal 
fremitus  and  resonance  usually  continue 
intensified  as  long  as  the  percussion  note 
remains  less  resonant  than  natural. 

The  signs  which  persist  the  longest  are 
some  dulness  on  percussion,  and  the  sub- 
crepitant or  fine  moist  rale,  and  the  latter 
may  often  remain  during  a  prolonged  pe- 
riod after  the  other  physical  signs  have  dis- 
appeared. In  some  cases,  however,  when 
the  resolution  is  very  rapid,  the  redux 
crepitation  may  be  wanting,  and  the  dul- 
ness and  altered  characters  of  the  respi- 
ration may  vanish  within  twenty-four 
hours,  giving  place  to  a  weakened  or  in- 
determinate respiratory  sound,  rriction 
also  may  continue  long  after  the  other 
physical  signs  have  disappeared. 

Generally,  though  occasional  exceptions 
are  observed,  the  parts  last  affected  are 
those  in  which  the  signs  of  resolution  first 
appear.  In  some  instances,  however,  I 
have  noticed  the  dulness  disappear  in 
irregular  patches  over  the  consolidated 
part.  When  a  whole  lung  has  been  con- 
solidated, the  resolution  usually  com- 
mences at  the  apex.  If  this  is  not  the 
case  the  existence  of  tubercle  may  be 
suspected.'  In  cases  of  double  Pneumo- 
nia the  lung  last  affected  may  first  show 
signs  of  improvement ;  but  occasionally 
the  resolution  of  that  first  attacked  may 
progress,  while  hepatization  is  still  ad- 
vancing in  the  other. 

(4)  The  physical  signs  of  gray  hepatiza- 
tion and  of  diffitse  suppuration  of  the  hmg,' 
present  nothing  characteristic.  Occasion- 
ally a  high  metallic  bubbling  rale,  as  de- 
scribed by  Stokes,  supervenes,  while  dul- 
ness on  percussion  still  persists  ;  but  I 
have  observed  this  in  a  case  where,  post 
mortem,  the  lung  was  found  to  be  almost 
entirely  in  a  state  of  red  hepatization. 
The  formation  of  a  circumscribed  abscess 
(a  very  rare  event  in  Pneumonia  not  aris- 
ing from  secondary  deposits  in  pyohamia) 
is  only  discoverable  by  the  local  signs  of 
the  formation  of  a  cavity,  together  with 
profuse  purulent  expectoration,  which  is 
often  offensive,  and  in  which  the  elastic 
tissue  of  the  lung  may  sometimes  be 
found.  Gangrene  of  the  lung  —  also  a 
rare  event  in  primary  Pneumonia  — is 
mainly  to  be  recognized  by  the  signs  of  a 
cavity,  coupled  with  the  peculiar"  fetor  of 
the  sputa  and  the  expectoration  of  debris 
of  pulmonary  tissue. 

Circulatory  System.— The  pulse  is  almost 
invariably  accelerated,  though  exceptional 


'  Walshe,  loc.  cit.  372. 

^  It  may  be  doubted  whether  the  latter 
ought  to  be  described  as  a  separate  condition. 
(See  Pathology.) 
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cases  occasionally  occur,  particularly  in 
old  people,'  when  this  is  not  observed.  In 
adults,  in  cases  of  moderate  severity  it 
usually  ranges  from  90  to  120^  pulsations 
per  minute,  but  it  may  reach  130  or  140, 
and  in  children  160, 180,  or  200,  or  it  may 
be  so  rapid  as  to  be  uncountable.  The 
extreme  degrees  of  frequency  of  the  pul.so 
in  children  are  commonly  only  observed 
in  the  earlier  periods  of  life.  In  some 
cases  the  pulse  may  become  notably  re- 
tarded before  the  fatal  issue.*  A  pulse 
above  130,  or  even  120,  is,  except  in  chil- 
dren, a  very  unfavorable  sign.*  The  fre- 
quency of  the  pulse  commonly,  but  not 
always,  bears  a  certain  proportion  to  the 
acceleration  of  respiration,  and  a  similar 
proportion  may  within  certain  limits  be 
observed  between  the  frequency  of  the 
pulse  and  the  degree  of  temperature  at- 
tained.^ 

In  characters  a  pulse  of  moderate  fre- 
quency is  commonly  during  the  earlier 
periods  full,  but  soft ;  it  may,  however, 
be  tense  and  incompressible.^  These  char- 
acters tend,  however,  to  diminish  by  the 
fifth  day,  when  the  pulse  usually  becomes 
smaller  and  often  acquires  a  dichrotic 
character.  A  rapid  pulse  is,  however, 
generally  both  small  and  weak.  A  small 
pulse  may  at  times  be  associated  with 
signs  of  distension  of  the  right  ventricle, 
particularly  when  the  Pneumonia  is  ox- 
tensive  and  other  signs  of  defective  aera- 
tion of  the  blood  are  distinct,  but  it  may 
occasionally  be  observed  when  these  are 
not  marked,  and  when  the  distension  of 
the  right  side  of  the  heart  is  not  demon- 
strable either  by  percussion  or  by  in- 
creased post-sternal  or  epigastric  impulse. 
It  is,  however,  d  priori,  extremely  prob- 
able, and  it  is  also  confirmed  by  post-mor- 
tem observation,  that  overloading  of  the 
right  cavities  of  the  heart  is  the  direct 
result  of  the  obstructed  pulmonary  circu- 

'  Walshe,  loc.  cit. 

2  In  a  quarter  of  Grisolle's  cases  it  was, 
liowerer,  below  100. 

'  Thus  in  a  case  by  Grisolle,  in  an  old  man, 
the  pulse  was  only  58  for  twenty-four  hours 
hefore  death. 

■*  Out  of  184  cases  of  recovery,  Griesinger 
observed  a  pulse  of  120  to  150  in  fifty-four 
patients  above  the  age  of  15.  Twenty-seven 
patients,  having  a  pulse  of  tliis  frequency, 
died.  Hence  nearly  one-third  of  all  the  pa- 
tients above  15  under  Griesinger's  care  witli 
a  pulse  above  120,  died.  The  dangerous  sig- 
nificance of  tliis  symptom  rises  to  an  extreme 
with  advancing  age.      (Bleuler,  loc.  cit.) 

^  Ziemssen,  loc.  cit.  217.  Griesinger,  loo. 
oit. 

^  It  may  seem  superfluous  to  point  out  the 
fallacy  which  may  arise  from  rigidity  of  the 
arteries  from  calcification  in  advanced  life, 
but  this  condition  requires  constantly  to  be 
remembered  in  estimating  the  "strength"  of 
the  pulse  in  acute  disease. 


lation,  and  the  immediate  effect  of  this 
wiU  be  that  a  proportionately  diminished 
amount  of  hlood  is  propLlled  by  the  left 
ventricle  into  the  systemic  arteries,  though 
the  general  injurious  effect  on  the  aeration 
of  this  fluid  is  partly  couipensated  for  by 
the  increased  rapidity  of  the  circulation. 

The  diagnosis  may  in  some  cases  be 
aided  by  the  palpation  and  auscultation 
of  the  heart.  If  the  cadiac  impulse  be 
strong  and  the  sounds  full  when  the  pulse 
is  small,  the  over-distension  of  the  right 
ventricle  is  probably  present.  In  otlier 
instances  the  impulse  is  weak  and  the 
sounds  less  distinct  than  natural,  and  the 
enfeebled  pulse  must  then  be  attributed 
to  impaired  cardiac  power.' 

A  small  pulse  may  therefore  be  attrib- 
uted in  many  cases  to  the  first-named 
cause,  though  enfeebled  cardiac  innerva- 
tion has  probably  in  some  instances  a  con- 
siderable share  in  its  production.  A  di- 
chrotous  pulse  must,  however,  depend  in  a 
greater  degree  on  weakened  cardiac  power 
and  also  on  diminished  tonicity  through 
impaired  innervation  of  the  muscular  coat 
of  the  arteries.  Tlie  dichrotous  character 
is  often  extremely  marked  about  the 
period  of  the  crisis.^ 

The  heart's  action  is  commonly  more 
accelerated  in  weakly  people,  and  also  by 
coexisting  cardiac  disease,  so  that  a  rapid 
pulse  in  Pneumonia  may  occasionally 
draw  attention  to  this  previously  unsus- 
pected complication." 

Intermittence  of  the  pulse  is  sometimes 
observed  in  adults  ;  it  is  much  more  com- 
mon in  the  Pneumonia  of  old  age,  inde- 
pendently of  any  discoverable  cardiac  dis- 
ease. In  children  the  pulse,  when  very 
rapid,  is  frequently  unequal,  but  not  dis- 
tinctly intermitting. 

Occasionally,  as  remarked  by  Dr.  Graves, 
a  murmur  may  be  heard  over  the  heart 
during  the  height  of  the  disease,  and  may 
disappear  during  the  progress  of  resolu- 
tion. I  have  also  observed  this  in  one 
case  ;  the  murmur  was  systohc,  and  was 
limited  to  the  apex.  In  Dr.  Graves's  case 
it  was  heard  over  a  large  extent  of  the 
affected  side.  No  satisfactory  explana- 
tion has  been  offered  of  this  phenomenon. 
It  is  difficult  to  attribute  it  to  polypoid 
concretions  of  fibrine,  seeing  that  its  dis- 

■  See  some  excellent  critical  remarks  on 
this  subject  in  M.  Jaccoud's  Clin.  Med.  The 
test  proposed  by  M.  Jaccoud  of  "  radial  recur- 
rence, i.  e.  of  the  blood  finding  its  way  back 
by  the  collateral  circulation  to  the  radial  ar- 
tery when  compressed  superiorly,  is,  I  believe, 
fallacious  as  an  evidence  of  cardiac  power. 
It  may  be  observed  in  the  weak  and  dichro- 
tous pulses  of  advanced  phthisis. 

2  For  sphygmographic  tracings  of  different 
varieties  of  "the  pulse  in  Pneumonia,  see  Ap- 
pendix A. 

3  Traube,  Symptomen  der  Krankheiten  der  * 
Respirations-Organe,  p.  31. 
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appearance  was  not  attended  by  any  of 
the  phenomena  of  embolism. 

Evidences  of  impeded  circulation 
through  the  lung  are  also  obser^'ed  in  the 
cyanotic, tint  of  the  lips,  and  les8  com- 
monly of  the  fingers  (though  this  is  some- 
times seen  in  children),  and  also  in  the 
occasional  dislcusiou  of  the  jugular  veins,' 
which  may  sometimes  pulsate  ;  a  similar 
pul-alion  has  been  seen  to  extend  to  more 
distant  parts  of  the  venous  system.^ 

Epistaxis  is  sometimes  observed.  It 
uiav  be  one  of  the  earliest  symptoms,  or 
it  may  appear  among  the  phenomena  of 
the  crisis.  I  have  observed  it  under  both 
sets  of  circumstances,  but  not  so  fre- 
quently as  has  been  noticed  by  some 
authors. 

The  condition  of  the  blood  will  be  de- 
scribed under  the  pathology  of  the  dis- 
easL'. 

DI-fjcsHve  System.— This  also  participates 
in  the  general  pvrexial  state.  Thirst  is 
marked,  and  the  appetite  is  lost.  The 
tongue  varies  in  appearance  ;  sometimes 
it  siiows  but  little  alteration,  but  usually 
it  is  coated  with  a  thick  creamy  fur.  In 
severe  cases  it  tends  to  become  dry  and 
lirown,  and  sordes  form  on  the  teeth,  and 
the  lips  are  dry  and  cracked.  Difficulty 
of  deglutition  is  occasionally  observed  in 
old  people.' 

Vomiting  has  been  already  stated  to  be 
an  occasional  symptom  of  the  invasion.  I 
find  this  recorded  in  eight  out  of  fifty- 
three  eases,  most  of  whom  were  adults ; 
it  is  much  more  common  in  children,  oc- 
curring, according  to  Barthez  and  Killiet, 
in  one-half,  and  according  to  Ziemssen  in 
three-eighths,  of  all  cases  of  Pneumonia. 
It  usually  ceases  after  the  first  or  second 
day,  but  it  may  sometimes  continue 
throughout  the  pyrexial  period,  and  even 
subsequently.  ^  I  have  known  a  case  in 
which  eiysipelas  followed  Pneumonia, 
and  where  ^•onliting  continued  during 
three  weeks,  and  placed  the  patient's  life 
in  considerable  danger. 

Diarrhoea  is  also  an  occasional  symptom 


>  Grisolle  (loc.  oit.  257)  thinks  that  this 
may  be  occasionally  due  to  pressure  by  the 
hepatized  lung.  It  has  been  observed  by 
liira  on  the  affected  side  in  Pneumonia  of  the 
apex,  and  he  cites  Bouilland  as  having  simi- 
larly seen  distension  of  these  veins  limited  to 
the  affected  side. 

2  Stokes  (loc.  cit.  331),  quoting  from  Graves, 
says  that  the  pulsation  was  seen  in  the  back 
of  the  hand.  Graves  (Clin.  Med.  ii.  41)  says 
head.     (Query  a  misprint.) 

'  Wunderlich,  Abth.  iii.  B.  ii.  363. 

•  Louis  (Fifevre  Typh.  ii.  465)  records  gas- 
tric symptoms,  pain  or  vomiting,  in  17  out  of 
24  cases  of  Pneumonia  which  died,  and  in  23 
out  of  58  which  recovered.  In  many,  these 
symptoms  occurred  late  in  the  disease,  and  it 
may  be  questioned  whetlier  they  were  not  in 
part  due  to  antimonial  treatment. 


of  the  invasion,  though  not  so  frequently 
so  as  vomiting,  with  which,  however,  it 
may  coexist.  "  It  rarely  continues  un- 
checked throughout  the  case,  except  in 
very  young  children  ;  it  sometimes  ap- 
pears at  the  period  of  the  crisis  or  during 
resolution.' 

AVheii  the  gastric  symptoms  are  severe, 
they  have  given  rise  to  the  description  as 
a  special  variety  of  a  gastric  or  hiliousform 
of  Pneumonia  (in  which,  however,  the 
complication  with  icterus  is  not  included). 
This  variet}^,  which  was  first  described  by 
Stoll,  has  been  the  subject  of  much  dis- 
cussion, and  it  appears  to  be  a  very  ill- 
defined  one.  A  certain  number  of  cases, 
indeed,  occur  in  which  the  symptoms  of 
gastro-duodenal,  or  enteric  catarrh,  are 
very  distinct.  I  have  met  with  three  or 
four  such  ;  but  all  gradations  can  be  ob- 
served between  these  and  the  more  ordi- 
nary symptoms  evincing  participation  of 
the  digestive  tract  in  the  disturbance  oc- 
casioned by  acute  pyrexia. 

When  the  condition  is  a  marked  one, 
the  complexion  is  more  opaque  and  earthy 
than  usual.  There  is  greater  prostration, 
and  often  the  headache  is  more  than  com- 
monly severe.  The  tongue  is  much  load- 
ed, nausea  is  present,  or  vomiting  may 
persist  throughout.  The  epigastric  region 
is  sometimes  tender.  Constipation  is  pre- 
sent in  some  cases,  diarrhoea  in  others, 
and  the  latter  often  appears  towards  the 
crisis.  Huss  found  this  form  of  compli- 
cation most  frequent  in  the  summer 
months.*  The  ordinary  state  included 
under  this  term  does  not  appear  to  exer- 
cise much  influence  on  the  mortality  of 
the  disease,  though  cases  presenting  its 
more  decided  features  are  usually  pro- 
tracted in  their  course. 

Nervous  System. — Headache  has  been 
already  spoken  of  as  an  almost  constant 
symptom.  It  may  be  very  severe,  and  in 
such  cases  it  is  greatly  aggravated  by  the 
cough.  It  usually,  however,  tends  to  di- 
minish after  the  first  three  or  four  days. 
Delirium  is  also  common,"  but  except  in 
patients  of  dissipated  habits,  in  whom  it 
may  assume  the  characters  of  delirium 
tremens,  it  is  rarely  violent.  It  may, 
however,  occasionally  appear  in  so  sud- 


'  Diarrhcea  appears  to  have  been  very  com- 
mon in  Louis's  cases,  amounting  to  one-third. 

2  Huss  found  gastro-intestinal  catarrh  in  5 
per  cent.,  "acute  enteritis"  in  a  little  more 
than  1  per  cent. 

'  Its  frequency  is  variously  estimated  by 
different  observers.  Louis  and  Andral  stated 
it  at  nearly  20  per  cent. ;  but  others — Grisolle, 
Briquet,  and  Huss — ^have  shown  that  it  does 
not  appear  in  more  than  from  8  to  12  per 
cent.  It  often,  however,  occurs  to  a  slight 
degree  at  night,  and  hence  may  fail  to  be  no- 
ticed. Grisolle  says  that  it  is  more  common 
in  males  than  in  females,  in  the  proportion 
of  21  to  6. 
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den  and  severe  a  form  as  to  be  mistaken 
for  acute  mania  {Grisolle),but  most  com- 
monly it  exists  only  as  a  calm  wandering, 
or  as  an  incoherent  talkativeness.  IIuss 
remarks,  contrary  to  some  previous  state- 
ments on  this  subject,  that  delirium  is 
not  especially  common  in  Pneumonia  of 
the  upper  lobes,  but  that  it  is  most  liable 
to  occur  when  a  large  tract  of  lung  is  af- 
fected—  either  in  the  single  or  double 
form.  Under  these  circumstances,  Husa 
attributes  its  appearance  to  cerebral  con- 
gestion. In  the  Pneumonia  of  old  people 
it  is  particularly  common.  Huss  says 
that  it  is  most  frequent  in  patients  who 
have  been  l)led.  It  usually  occurs  during 
the  height  of  the  disease,  and  commonly 
makes  its  appearance  at  the  time  of  the 
evening  exacerbation  of  the  pyrexia ;  it 
rarely  continues  more  than  four  or  five 
days.  I  have  known  it  to  make  its  first 
appearance  in  the  prostration  following 
the  subsidence  of  the  fever.'  In  other 
cases  I  have  observed  it  to  commence  im- 
mediately before  the  crisis,  and  to  con- 
tinue subsequently.  Both  of  these  events 
are,  however,  rare — the  period  succeeding 
the  crisis  being  more  commonly  charac- 
terized by  a  subsidence  of  pre-existing 
nervous  symptoms. 

Its  appearance  in  a  marked  form  is  a 
sign  of  danger,  and  is  indicative  either  of 
the  prostration  of  the  patient  or  of  the 
severity  of  the  disease.  GrisoUe  says  that 
three-fourths  of  his  patients  presenting 
this  symptom  died ;  but  the  treatment  by 
bleeding  to  which  they  were  subjected 
must  be  taken  into  account  in  estimating 
this  degree  of  mortality  which  certainly 
is  not  corroborated  by  my  own  expe- 
rience, and  though  the  symptom  tends  to 
occur  in  a  large  proportion  of  fatal  cases, 
others  may  preserve  a  perfect  intelligence 
to  the  last  moments  of  life.  The  delirium, 
in  fatal  cases,  tends  to  pass  into  an  im- 
perfect coma.  A  comatose  condition  in- 
dependently of  delirium  is  sometimes  ob- 
served ;  it  is  most  common  in  old  people 
and  in  children, 2  and  in  the  former  there 
may  be  a  complete  prostration  of  the  men- 
tal faculties,  extending  even  to  a  failure 
in  the  pronunciation  of  words.' 


'  The  observations  of  Heintze  (Arch,  der 
Heilk.  18138)  appear  to  show  that  the  occur- 
rence of  delirium  in  Pneumonia  is  not  spe- 
cially connected  with  excessive  elevation  of 
temperature.  In  the  oases  observed  by  him 
it  was  much  more  frequent  in  cases  of  Pneu- 
monia of  the  upper  lobe  than  in  that  of  the 
lower,  in  the  proportion  of  40-17  per  cent,  of 
the  former  to  25'5  of  the  latter.  As  regards 
season,  it  was  more  common  in  the  cooler 
than  in  the  hotter  months  of  the  year. 

^  Grisolle  relates  a  case  of  a  young  adult 
who  remained  perfectly  insensible  without 
movement  for  twenty-six  hours,  but  finally 
recovered. 

^  Hourmann  and  Dechambre,  loc.  cit. 


In  drunkards  Pneumonia  is  so  con- 
stantly associated  with  nervous  disturb- 
ance as  to  have  led  Huss  to  describe  a 
special  form,  the  Pnmmoniu  Potatorum. 
The  delirium  may  assume  the  form  of 
active  delirium  tremens,  with  sleepless- 
ness, delusions,  and  noisy  talkativeness, 
associated  with  tremors  of  the  limbs  and 
uncertainty  of  pronunciation — sjiuptoms 
which  may  sometimes  appear  with  the 
first  invasion  of  the  disease  ;  or  in  weak- 
ened patients,  the  subjects  of  chronic  alco- 
holism, the  stiate  may  be  one  of  profound 
prostration  and  stupor,  alternating  with  a 
low  muttering  delirium.  In  both  these 
forms  the  general  signs  of  Pneumonia 
may  be  indistinct  or  may  be  masked  by 
the  nervous  symptoms,  though  in  the  first 
class  the  invasion  may  be  sudden  and 
acute,  and  attended  with  rigors.  Pyrexia 
is,  however,  present  in  both  varieties,  and 
is  a  valuable  clue  to  the  mischief  in  the 
lungs. 

Tremors  are  not  uncommon  in  weak- 
ened patients  independently  of  delirium. 

Convulsions  are  rare  and  quite  excep- 
tional in  the  adult.  They  are,  however, 
very  common  in  children,'  particularly 
under  live  years  of  age,  in  whom  they 
often  attend  the  invasion  of  the  disease, 
and  they  are  specially  prone  to  occur  if 
dentition  is  advancing  or  difficult.  In 
other  cases  they  occur  towards  the  fatal 
termination.  They  are  sometimes  gen- 
eral and  epileptiform ;  sometimes  they 
appear  only  in  the  form  of  spasm  or  rigid- 
ity of  one  limb,  or  of  some  of  the  mus- 
cles of  the  face  or  the  eyeballs  ;  occasion- 
ally also  a  stiffening  of  the  muscles  of  the 
neck,  passing  into  opisthotonos  and  a 
tetanic  state,  has  been  observed.^  I  have 
known  a  state  of  partial  paralysis  to  re- 
main subsequently  in  the  limbs  affected.' 
When  the  convulsions  are  general,  and 
occur  in  the  earlier  stages  of  the  disease, 
they  are  seldom  repeated  ;  but  if  this  is 
the  case,  they  generally  end  in  a  fatal 
coma.  Partial  convulsive  movements 
may,  however,  recur  more  frequently. 

In  other  cases  in  children  the  cerebral 
disturbance  may  resemble  those  seen  in 
the  earlier  stages  of  tubercular  meningitis, 
being  marked  by  prostration,  headache, 
delirium,  and  strabismus  —  symptoms 
whose  deceptive  character  is  further  in- 
creased by  attendant  constipation.  Bar- 
thez  and  Rilliet  state  that  these  symptoms 


',  Barthez  and  Eilliet  give  to  the  affection 
of  the  nervous  system  in  children  the  title  of 
"Pneumonie  CerSbrale,"  which  they  subdi- 
vide into  "Pneumonie  Eclamptique"  and 
"  Pneumonie  Meningee." 

2  Weber,  Path.  Anat.  des  Neugeborenen 
und  Sauglinge,  ii.  61.  These  symptoms  were 
attended  by  inflammatory  changes  in  the 
cerebro-spinal  arachnoid  sac. 

'  This,  according  to  Barthez  and  Rilliet,  is 
very  rare. 
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are,  however,  rarely  accompanied  by  the 
automatic  cries,  Ijy  tlie  sighing  respira- 
tion, the  grinding  of  the  teeth,  or  by  the 
expresbion  of  iadifterence,  and  by  the 
rapid  changes  of  color  which  characterize 
tuioercular  meningitis.  Ziemssen,  how- 
ever, remarks  that  all  these  may  be  ex- 
ceptionally observed,  and  that  the  coma 
may  be  so  deep  as  almost  to  simulate 
death.'  The  collective  appearance  of  this 
group  of  symptoms  is  fortunately  of  ex- 
treme rarity  in  the  Pneumonia  of  chil- 
dren. 

Disturbances  of  vision  occurring  sud- 
denly, with  undue  sensitiveness  to  light, 
a  false  coloring  of  surrounding  objects, 
and  associated  with  a  dilated  condition  of 
the  pupils,  have  been  occasionally  ob- 
served. In  these  cases  ophthalmoscopic 
examination  has  revealed  undue  disten- 
sion of  the  veins  of  the  retina  ;  these 
symptoms  disappeared  soon  after  the  reso- 
lution of  the  Pneumonia.^  Deafness  was 
observed  in  one  case  by  the  late  Dr.  Hil- 
lier,^  and  this  symptom  may  at  times  add 
to  the  difficulty  of  diagnosis  from  typhoid 
fever.  It  does  not,  however,  appear  to 
be  a  common  complication.^ 

The  urine  is  diminished  in  quantity  and 
increased  in  specific  gravity  during  the 
acute  period  of  the  disease.  The  de- 
crease in  water  may  reduce  the  amount 
passed  to  little  more  than  one-half  the 
normal  quantity.  At  the  same  time  tlie 
excretion  of  urea  is  vastly  augmented, 
amounting  sometimes  to  85 '5  grammes  or 
1326  grains  in  twenty-four  hours, ^  though 
usually  the  amount  varies  between  35  and 
55  grammes  (761  and  858  grains).^  This 
large  amount  of  excretion  necessarily  rep- 
resents destruction  of  tissue,  for  it  is 
found  at  a  peri(jd  when  very  little  food  is 
taken.  It  usually  reaches  its  height  dur- 
ing the  pyrexial  period,  increasing  daily 
in  amount  until  shortly  before  the  crisis, 
though  differences  are  observed  in  the 
period  at  which  the  maximum  is  attained. 
After  the  crisis,  in  spite  of  an  increase  of 
food,  the  amount  may  fall  within  one  or 
two  days,  to  or  below  the  normal  standard. 
In  other  cases  an  excess  may  be  passed 
for  some  days  during  the  period  of  resolu- 

'  In  a  case  where  this  was  observed  by 
Ziemssen,  the  coma  ceased  with  the  crisis  on 
the  fifth  day. 

2  Sichel,  Gaz.  des  Hopitaux,  June,  1861. 
Seidel,  Deutsche  Klinik,  1862,  p.  269. 

3  Dis.  of  Children,  pp.  40-42. 

*  Griesinger  (Bleuler,  loc.  cit.)  met  with  it 
five  times  in  228  cases. 

'  Parkes  on  Urine,  271.  There  will  be 
found  here  a  complete  list  of  authors  who 
have  investigated  this  subject. 

^  The  estimates  of  the  normal  amount  of 
urea  vary  considerably.  The  normal  daily 
average  for  an  adult  man  under  ordinary 
conditions  of  life  may  probably  be  regarded 
as  500  grains. 


tion,'  and  the  normal  amount  may  only 
be  attained  on  the  fourteenth  day. 

The  uric  acid  is  also  increased,  and 
probably  to  a  greater  proportionate  degree 
than  the  urea,  and  generally  during  the 
pyrexial  period.  It  may  reach  at  the 
crisis  the  amount  of  37 '7  grains,^  or  even 
the  enormous  amount  of  103  grains"  ex- 
creted in  twenty-four  hours.  Like  the 
urea,  an  excess  may  continue  to  be  passed 
for  some  days  after  the  pyrexia  has  dis- 
appeared.'' 

Large  deposits  of  urates  tend  to  occur 
during  the  whole  period  of  the  disease. 

The  sulphuric  acid  also  appears  to  be 
slightly  increased  ;  the  phosphoric  acid  is 
lessened,  and  the  free  acidity  is  said  to  be 
diminished.^ 

The  chloride  of  sodium  is  markedly 
diminished,  and  sometimes  its  excretion 
is  entirely  suppressed  during  the  height  of 
the  disease,  even  when  hydrochloric  acid 
or  chloride  of  sodium  is  taken  internally.' 
The  hydrochlorate  of  ammonia  continues 
in  some  cases  to  be  excreted.  The  chloride 
of  sodium  reappears  during  resolution, 
and  may  for  some  days  after  be  passed  in 
excessive  amounts,  showing  that  it  has 
been  retained  in  the  system  ;  and  the  ex- 
cess of  chlorides  may  persist  in  the  urine 
after  that  of  the  urea  has  ceased.' 

'  Dr.  Parkes  (loc.  cit.)  says  that  he  lias 
found  50  or  60  grammes  per  diem  during  the 
period  of  resolution. 

2  On  the  tenth  day.  Zimmermann,  Prager 
Vierteljahresch.  1852,  vol.  xxxvi.  p.  118. 
The  average  normal  amount  appears  to  be 
from  6  to  9  grains  daily. 

'  Huss,  loc.  cit.  p.  47.  This  amount  must 
be  regarded  as  very  exceptional,  as  would 
appear  from  other  analyses  given  by  the 
same  author. 

'  Dr.  Parkes  considers  that  this  may  proba- 
bly be  due  to  some  of  the  uric  acid  being  re- 
tained in  the  system,  owing  to  its  being  less 
easily  got  rid  of  than  "the  diffusible  urea." 
Zimmermann  (loc.  cit.)  for  the  case  quoted 
above  gives  the  following  averages  : — 

Grams  per  diem. 
Stadium  Incrementi     .         ...     15 

Crisis        37-7 

Stadium   Decrementi    (21    days — 

average) 13-5 

First  7  days  of  Stadium  Decrementi    21  '26 
Second  7  days  "  11-9 

Third  7  days  "  8-29 

5  For  these  statements  the  author  is  in- 
debted to  Dr.  Parkes's  work.  Huss,  how- 
ever, says  that  both  these  acids  are  dimin- 
ished, at  least  in  the  form  of  their  salts. 

^  For  the  chief  investigations  on  this  point 
see  Redtenbacher,  Zeitsch.  der  K.  K.  Gesellch. 
der  Aerzte  zu  Wien,  1850,  by  whom  the  dis- 
covery of  this  peculiarity  was  first  announced; 
and  Dr.  Lionel  Beale  (Med.-Chir.  Trans. 
XXXV.),  by  whom  this  subject  was  further 
investigated ;   also  Dr.  Parkes,  loc,  cit. 

'  For  remarks  on  the  relative  excretion  of 
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Rigler  has  found  that  iodide  ofpotassium, 
when  given  internally,  is  also  retained  in 
the  system  during  the  height  of  the  dis- 
ease, but  that  during  resolution  it  is  ex- 
creted by  the  urine.' 

In  some  very  exceptional  cases  the  urea 
and  uric  acid  appear  to  be  retained  in  the 
system  during  the  febrile  period,  even 
when  there  is  no  albuminuria,  and  are  ex- 
creted in  large  quantities  during  conva- 
lescence, forming  a  sort  of  pseudo-critical 
discharge.^  Dr.  Parkes  states  that  these 
patients  are  more  liable  to  diarrhwa 
during  convalescence,  and  that  possibly 
some  elimination  of  the  retained  matters 
may  then  take  place  by  means  of  the  in- 
testinal mucous  membrane.  Patients  pre- 
senting these  phenomena  of  retention  are 
also  liable  to  a  more  protracted  conva- 
lescence than  those  whoso  urinary  excre- 
tion is  large  throughout  the  disease. 

During  convalescence  the  amount  of 
water  passed  is  increased,  but  that  of  the 
urea  tends  to  fall  below  the  normal  amount, 
while  the  chlorides,  as  before  stated,  are 
commonly  increased  in  quantity. 

Albuminuria,  usually  slight  in  amount, 
is  a  more  frequent  complication  of  Pneu- 
monia than  of  almost  any  acute  disease, 
except  typhus.'  It  is  found  commonly 
during  the  height  of  the  disease,  more 
rarely  during  convalescence,  but  it  may 
appear  for  the  first  time  as  late  as  the 
twenty-third  day.  In  most  cases  it  must 
be  regarded  as  one  of  the  general  phe- 
nomena of  the  disease,  due  probably  to 
the  kidneys  being  affected  by  the  same 
cause  which  sets  up  the  inflammation  in 
the  lungs.  Its  presence  is  also  indicative 
to  a  certain  degree  of  the  intensity  of  the 
cause,  for  cases  in  which  it  occurs  are 
generally  more  severe  in  their  character 
and  more  fatal  in  their  issue  than  those  in 
which  it  is  not  found.*    It  is  very  common 

the  chlorides  in  the  urine  and  sputa,  see  Ap- 
pendix B. 

'  Beitrage  zur  Statistik  der  Pneumonie ; 
Wieu  Med.  Woch.  1858,  No.  48  (Canstatt's 
Jahresb.  1858). 

^  Parkes,  loc.  cit. 

'  Parkes,  loc.  cit.  Dr.  Parkes  quotes  the 
following  statistics.  He  found  it  in  6  of  13 
cases,  or  in  46- 1  per  cent.;  Finger  in  15  of 
33,  or  in  45-4  per  cent.;  Becquerel  in  9  of  21, 
or  in  42:8  per  cent., — collectively  represent- 
ing 30  cases  of  albuminuria  out  of  67  cases  of 
Pneumonia,  or  a  ratio  of  nearly  45  per  cent. 
Metzger,  however,  did  not  find  it  once  in  48 
cases.  In  32  cases  which  I  have  analyzed,  it 
was  found  10  times,  or  in  rather  more  than 
31  per  cent.;  Martin  Solon  and  Ziemssen  each 
found  albumen  only  twice  in  24  cases. 

*  In  seven  non-albuminous  cases.  Dr.  Parkes 
met  with  only  one  death  ;  while  in  five  where 
albumen  was  present  during  the  height  of 
the  disease,  three  died.  Of  the  ten  cases  in 
which  I  find  albuminuria  to  have  been  pres- 
ent, five  died,  but  in  one  of  these  the  disease 


also  in  the  Pneumonia  which  appears  as 
part  of  the  general  phenomena  vi"  some 
morbid  blood  poison,  as  in  diplithcria  and 
other  conditions,  to  which  further  allusion 
will  be  made  (see  Pathology).  It  is  very 
commonly  attended  with  epithelial  casts, 
and  sometimes  with  blood  in  the  urine. 

Bile  pigment  is  not  infrequent.  The 
biliary  acids  are  less  couunon.  Pibriue 
and  cystine  have  also  been  found.  The 
vesical  mucus  is  increased,  and  the  urine 
tends  to  decompose  early  (Dr.  Parkes). 
I  have  observed  retention  of  urine  in  one 
case  associated  with  severe  cerebral  symp- 
toms. 

The  sl'in  is  pungently  hot,  hut  many 
variations  are  observed  with  respect  to 
perspiration.  It  may  appear  shortly  after 
the  rigor,  and  subsequently  give  place  to 
a  dry  pungent  heat,  or  the  skin  may  bj 
dry  until  the  crisis  is  attained,  or  perspira- 
tions may  continue  throughout  the  entire 
course  of  the  pyrexial  period.  Audral 
thought  that  sweating  was  a  favorable 
sign,  but  I  have  observed  it  more  than 
once  in  fatal  cases,  and  even  in  those 
where  the  temperature  has  not  been 
markedly  elevated.  Profuse  sweating 
usually  attends  and  follows  the  crisis. 

Louis  remarked  that  sudamina  were 
rare  in  Pneumonia.'  Tliey  have  been 
abundant  in  three  of  the  cases  which  I 
have  observed  ;  a  few  also  may  often  be 
seen  when  sweating  is  copious. 

Herpes  is  a  very  common  complication.^ 
It  most  usually  appears  on  the  face,  and 
particularly  about  the  lips  and  angles  of 
the  mouth,  but  it  may  occur  occasionally 
in  other  situations.'  I  have  seen  a  tonsil- 
litis having  the  characteristic  appear- 
ances of  the  herpetic  form  appear  on  the 
fifth  day  of  a  Pneumonia.  It  seldom  ap- 
pears before  the  third  or  iburth  day,  but 
I  have  known  an  eruption  which  from  the 
description  I  concluded  to  be  herpes  pre- 
cede the  Pneumonia  by  a  period  of  some 
weeks,  the  patient  remaining  out  of  health 
in  the  interval.  It  may  also  appear  dur- 
ing the  crisis,  and,  in  rare  instances,  during 
convalescence.'' 

The  face,  as  has  been  stated,  is  flushed, 

of  the  kidneys  was  probalily  of  old  standing. 
Griesinger  (Bleuler)  found  albumen  in  the 
urine  in  63  out  of  121  cases.  Of  these,  42  re- 
covered and  21  died.  In  22  cases  where  the 
amount  of  albumen  was  considerable,  8  died. 

1  Fifevre  Typh.  ii.  111. 

2  Ziemssen  observed  it  in  half  of  the  cases 
of  children  under  his  care.  Geisler  ("  Ueber 
die  prognostiche  Bedeutung  des  Herpes  bei 
der  Pneumonie,"  Arch,  der  Heilk.  1861,  ii.) 
found  it  in  43-2  per  cent,  of  421  cases  in 
Wunderlich's  wards.  In  cases  under  my 
own  care  it  has  been  less  frequent  than  this. 

3  Thomas  has  observed  it  around  the  anus. 
(Arch,  der  Heilk.  viii.  478.) 

*  Six  days  after  the  resolution  of  the  fever. 
(Thomas,  ib.) 
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particularly  over  the  malar  bones. '  The 
liush  may  be  bright  in  tint,  or  it  may  tend 
to  a  cyanotic  or  violet  tinge,  particularly 
in  children.  With  the  Hush  there  is, 
however,  usually  an  opacity  or  earthy 
tint  of  the  skin  around  the  eyes  and  lips. 
In  rare  cases  the  whole  surface  of  the 
body  may  be  of  a  bright-red  tint,  so  as 
even  to  give  rise  to  the  suspicion  of  tlie 
presence  of  one  of  the  eruptive  fevers.^ 
The  flush  tends  to  disappear  with  tlie 
progress  of  the  disease  ;  occasionally,  and 
particularly  in  children,  and  sometimes  in 
old  people,  there  may  be  an  earthy  pallor 
throughout,  wliicli  may  be  attended  with 
a  bluish  tinge  of  the  eyelids.  Pallor  of 
the  face  is  most  commonly  observed  dur- 
ing the  crisis. 

The  temperature^  of  the  body  in  Pneu- 
monia has  only  been  made  the  subject  of 
accurate  thermometric  observations  with- 
in the  past  twenty  years,  though  many  of 
the  more  important  facts  bearing  on  this 
subject  had  been  previously  stated  by 
earlier  oliservers.*  It  is,  however,  to 
Von  Baerensprung,^  Traube,^  Zimmer- 
mann,'  Wunderlich,'*  Thomas,^  and  Ziems- 

■  Unilateral  Hushing  of  the  cheek  on  the 
aiTected  side,  and  attended  with  a  higher 
temperature  than  on  the  opposite  side,  was 
described  by  (jubler  (Union  Med.  1807)  as 
very  common  in  I'neumonia  and  also  in  other 
pulmonary  affections,  and  was  attributed  by 
him  to  the  implication  of  the  pulmonary 
branches  of  the  sympathetic  plexus.  Other 
observers,  as  Barthez  and  Rilliet,  have  con- 
troverted this  opinion,  and  have  shown  that 
the  cheek  on  the  side  opposite  to  the  affected 
lung  may  show  an  excess  of  hyperremia. 
Jaccoud  (loc.  cit.  p.  2S)  observed  in  an  attack 
of  Pneumonia  in  his  own  person,  that  a  local 
flush,  attended  by  a  disagreeable  sensation  of 
heat  in  the  cheek  on  tlie  side  opposite  to  the 
affected  lung,  preceded  the  Pneumonia  for 
twenty-four  hours,  during  which  time,  with 
this  exception,  he  felt  in  perfect  health.  The 
Pneumonia  then  commenced  suddenly  with 
rigors.  He  states  that  he  has  met  with  five 
similar  instances. 

2  Barthez  and  Rilliet  (loc.  cit.  i.  522). 

3  In  all  ensuing  statements  on  this  subject, 
the  temperatures  quoted  will  be  those  of 
Fahrenheit's  scale.  Quotations  from  other  ob- 
servers have  been  reduced  to  this  standard. 

^  Thus  Donn6  (Arch.  Gen.  de  Med.  1837) 
observed  a  temperature  of  103O,  and  Roger, 
in  a  more  extended  series  of  researches  (Arch. 
Gi5n.  de  Med.,  Ser.  iv.  vol.  vi.)  stated  that 
Pneumonia  had  a  higher  temperature  than 
almost  any  other  disease,  and  that  in  the 
majority  of  cases  this  exceeded  104O  Fahr. 

5  Mailer's  Archiv,  1851-2. 

6  Annalen  der  CharitS,  i.  ;  Ueber  krisen 
und  kritischen  Tagen. 

7  Various  writings  in  "Med.  Zeit.  des 
Vereins  fiir  Heilkunde  im  Preussen,"  spe- 
cially in  "Prager  Vierteljahresch."  1852. 

8  Various  papers  in  "Archiv  fur  physiol. 
Heilkunde;"  "Das  Verhaltniss  der  Eigen- 
wiirme  im  Kranklieiten." 

9  Archiv  fiir  Heilkunde,  1864-5. 


sen'  that  we  owe  the  revival  of  observa- 
tion and  most  of  our  accurate  knowledge 
on  this  subject.'' 

One  of  the  most  marked  features  of 
Pneumonia,''  which  is  almost  sufficient  to 
distinguisli  it  from  other  diseases,  is  the 
sudden  and  considerable  rise  of  tempera- 
ture which  marks  its  invasion,  and  which 
with  some  exceptions,  is  then  maintained, 
with  slight  morning  remissions  and  even- 
ing exacerbations,  throughout  its  course 
until  a  crisis  occurs.  The  rise  of  tempe- 
rature during  the  rigor  is  common  to 
most  diseases  in  which  this  phenomenon 
occurs,''  but  its  subsequent  maintenance 
at  a  very  high  standard  during  the  suc- 
ceeding first  hours  and  days  of  the  disease 
is  limited  to  a  small  class  of  inflammatory 
affection. 

An  instance  of  this  has  been  already 
given.  I  have  known  a  case  in  which  the 
temperature  had  reached  105°  within  a 
few  hours  of  the  first  feeling  of  illness, 
although  the  usual  rigor  was  absent ;  and 
others  may  be  quoted  from  different  ob- 
servers who  have  had  an  opportunity  of 
witnessing  the  earliest  phenomena  of  inva- 
sion. Thus  Zimmermann^  relates  a  case 
where,  after  prodromata  of  a  week's  dm-a- 
tion,  the  temperature  within  three  hours 
after  the  initial  rigor  reached  102°  and 
witliin  twelve  hours  it  attained  the  height 
of  104°.  Thomas^  observed  a  tempera- 
ture of  105°  within  nine  hours  of  the  inva- 
sion ;  Ziemssen,  within  four  hours  after 
the  initial  vomiting  in  a  child,  found  a 
temperature    of    102 '50 ;    within  twelve 

'  Pleuritis  und  Pneumonic  im  Kindesalter. 

'  Among  English  authors  the  most  valuable 
observations  are  those  by  Dr.  Parkes,  Med. 
Times,  1866;  by  the  late  Dr.  Waters,  St. 
Barth.  Hosp.  Rep.  vol.  ii.  ;  Dr.  Compton, 
Dublin  Quarterly  Journal,  xlii. ;  Dr.  Grim- 
shaw,  ib.  1866;  and  Dr.  Maclagan,  Edinb. 
Med.  Journal,  1869. 

'  GrisoUe  (loc.  cit.  163)  says  that  in  some 
cases  the  course  of  Pneumonia  is  apyrexial 
throughout,  though  the  physical  signs  and 
rusty  sputa  are  present.  Grisolle's  statement 
is  made  apparently  irrespectively  of  thermo- 
metric observations.  Wunderlich,  however, 
repeats  the  statement  (Eigenwarme  im  Krank- 
heiten,  p.  337).  Such  cases  must,  however, 
be  excessively  rare,  and  require  data  as  to 
the  day  of  the  disease  upon  which  they  came 
under  observation.  The  majority  of  cases  in 
hospital  practice  are  rarely  admitted  before 
the  third  day,  and  it  roust  be  remembered 
that  even  at  this  early  period  the  temperature 
may  in  some  cases  fall  from  a  pyrexial  height 
to  the  normal  standard.  I  have  never  seen  a 
case  of  Pneumonia  unattended  by  pyrexia 
free  from  this  suspicion. 

*  This  was  observed  by  De  Haen,  in  Inter- 
mittent Fevers,  Rat.  Medendi,  Ed.  1761,  i. 
117. 

5  Prager  Vierteljahresch.  1852,  xxxvi.  p. 
97. 

5  Archiv  fur  Heilk.  1864. 
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hours  this  had  reached  104-6°,  and  within 
tweuty-four  hours  the  temperature  was 
maintained  at  103-5°. 

The  highest  temperatures  are  most 
commonly  observed  on  the  second  or  third 
day  of  tlie  disease,  but  exceptions  to  this 
rule  are  not  infrequent.  In  some  in- 
stances the  maximum  temperature,  pre- 
ceded by  a  very  sudden  rise  of  from  one 
to  two  degrees  Fahr.  above  the  previous 
average,  may  occur  immediately  before 
the  crisis.  The  highest  recorded  tempe- 
ratures in  cases  ending  favorably  are 
100-7°  in  the  rectum'  (Ziemssen),  and 
107°  (Kocher),  but  they  rarely  exceed  10.5° 
or  106°.  In  fatal  cases,  however,  there 
may  be  a  considerable  rise  before  death, 
as  to  106-9°  108-9°  (seventh  day),  or  even 
to  109-4°  (fourteenth  day— Thomas^)  ;  a 
slight  post-mortem  rise  is  also  occasion- 
ally observed.  In  the  fatal  cases  which 
have  come  under  my  own  observation 
this  ante-mortem  rise  has  not  been  noticed, 
but  in  most  of  these  the  temperature  had 
been  only  moderate  throughout.  The 
higher  temperatm-es,  according  to  my  own 
experience,  are  however,  rather  the  ex- 
ceptions than  the  rule.'  In  the  majority 
of  cases  it  has  seldom  exceeded  104°,  and 
a  large  number  run  their  course  without 
the  temperature  of  103°  being  attained. 
As  a  general  rule  the  milder  cases  are 
those  in  which  the  pyrexia  is  least,  but 
cases  may  end  fatally  in  which  the  tem- 
perature has  barely  exceeded  102°.  In 
old  people  especially,  in  whom  Pneumonia 
is  comparatively  the  most  fatal,  the  tem- 
perature is  very  commonly  lower  than  in 
adults. 

After  the  invasion  the  pyrexia  generally 
runs  a  certain  definite  course,  with  a  series 
of  regular  daily  exacerbations  and  remis- 
sion, which  commonly  occur  respectively 
in  the  evenings  and  mornings,  represent- 
ing in  this  respect,  though  with  some 
irregularity,  an  exaggeration  of  the  nor- 
mal diurnal  variations,^  and  which  ac- 

'  This  was  observed  on  the  sixth  day  in  a 
child  who  at  the  time  was  sweating  profusely. 

2  This  terminal  elevation  of  temperature  is 
sometimes  preceded  by  a  marked  remission. 
It  is  sometimes  gradual,  extending  over  a  pe- 
riod of  from  twelve  to  twenty-four  hours,  but 
it  may  take  place  very  rapidly,  i.  «.,  within 
six  hours.  The  temperature  has  been  known 
to  rise  on  the  supervention  of  severe  brain 
symptoms  from  101-7°  to  108-7°,  or  7  degrees 
Fahr. 

'  Out  of  twenty-seven  cases  whose  tempera- 
ture has  been  carefully  taken  throughout,  in 
one  only  was  a  temperature  of  105-8°  attained 
on  the  sixth  day,  the  crisis  occurring  on  the 
eighth  day.  Griesinger  (Arch,  der  Heilkunde, 
i.),  out  of  seventy-two  cases,  only  observed 
the  temperature  higher  than  103°  Fahr.  in 
nineteen. 

*  See  Von  Baerensprung,  MuUer's  Archiv, 
1851,  pp.  160  et  seq.;  lb.  1852,  p.  251. 
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cording  to  their  relative  extent  have  given 
rise  to  various  classifications.'  Us°ually 
the  daily  course  is  that  the  morning-  tem- 
perature from  6  to  0  A.  M.  is  the  lowest, 
but  it  seldom  falls  more  than  1°  or  1  -8° 
Fahr.  below  that  observed  in  the  evening, 
and  the  temperature  at  these  periods  of 
remission  never,  or  only  in  the  most  ex- 
ceptional cases,  reaches  the  normal  stand- 
ard. In  the  forenoon  or  early  in  the 
afternoon  the  fever  again  increases,  com- 
monly reaching  its  maximum  intensity 
early  in  the  evening,  or  sometimes  even 
at  mid-day.^  From  this  point  the  tem- 
perature falls  towards  midnight,  when  a 
second  slight  exacerbation  occasionally 
occurs,  which  does  not  however  reach  the 
same  height  as  that  of  the  afternoon.' 
Subsequently  to  this  the  temperature  con- 
tinues to  sink  during  the  night  until  an 
early  hour  the  following  morning,  from 
which  a  gradual  rise  takes  place,  culmi- 
nating in  the  exacerbation  of  the  succeed- 
ing afternoon.  In  very  rare  cases  the  rise 
of  temperature  takes  place  early  in  the 
morning,  when  the  highest  temperature 
is  observed,  under  which  circumstances 
the  corresponding  remission  is  noticed  at 
mid-day,  or  a  continuous  fall  takes  place 
until  the  evening. 

During  the  course  of  the  acute  disease 
the  morning  remissions  and  evening  ex- 
acerbations maintain  in  typical  cases  a 
very  uniform  standard  of  temperature 
until  the  period  of  the  crisis  is  attained, 
unless  fresh  extensions  of  the  pneumonic 
process  occur,  when  a  sudden  increase  of 
the  temperature  may  be  usually  observed. 
In  the  earlier  periods  of  the  disease  or 
during   the    stadium   increinenU    a    more 

'  Those  proposed  by  Thomas  and  Wimder- 
lich  are  as  follows  ; — 

(a)  A  subcontinuons  course,  with  daily 

variations  of  from  -g°  to  |0  Fahr. 
(6)  Subremittent,  witli  daily  variations 
of-|°  to  1-5°  Fahr. 

(c)  Remittent,  with  variations  from  1-5° 

to  2-50  Fahr. 

(d)  Intermittent,  a  very  rare  form,  with 

complete  apyrexial  periods  in  the 
daily  course. 
There  is  a  form  of  Pneumonia  described  as 
accompanying  intermittent  fever  wliere  there 
also  appear  to  be  complete  apyrexial  periods 
corresponding  to  the  type  of  the  fever. 

2  Tliis  occasional  irregularity  renders  a 
mid-day  observation  on  the  temperature  ne- 
cessary in  all  cases  when  scientific  accuracy 
is  required.  In  fact,  unless  frequent  obser- 
vations are  made,  the  period  of  the  maximum 
elevation  of  temperature  may  escape  observa- 
tion. 

■5  This  second  exacerbation  may  sometimes 
be  anticipated ;  that  is,  when  the  afternoon 
exacerbation  occurs  early,  a  rapid  fall  may 
take  place  until  early  in  the  evening,  and 
the  second  rise  may  take  place  early  in  the 
evening  instead  of  at  midnight. 
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marked  remission  may  occasionally  occur, 
and  may  even  be  repeated  more  than 
once.  This  is  followed  in  some  cases  by 
an  intenser  exacerbation,  but  in  others 
the  temperature  of  the  succeeding  rise 
falls  below  the  average  standard  of  the 
case.  When  an  exacerbation  of  the  fever 
follows  this  remission,  it  is  also  frequently 
attended  by  an  extension  of  the  pneumo- 
nic process  or  by  a  secondary  inflamma- 
tion of  some  other  organ.' 

The  pyrexia  tendslo  subside  abruptly 
by  crisis"  or  gradually  by  lysis,  the  resolu- 
tion by  crisis  being  however  the  most 
usual  form,  and  the  rapidity  with  which 
this  takes  place  in  typical  cases  is  again 
almost  peculiar  to  this  disease.  Ther- 
mometric  phenomena  of  the  crisis  may 
commence  either  at  the  period  of  the 
morning  remission  or  of  the  post-meridial 
exacerbation.  If  at  the  former,  the  tem- 
perature, which  on  the  preceding  evening 
may  have  maintained  its  previous  height, 
is  found  on  the  following  morning  to  have 
fallen  to  the  normal  or  nearly  to  the  nor- 
mal standard,  and  the  succeeding  exacer- 
bation ou  the  following  evening  is  less  by 
1  or  2  degrees  Falir.  than  those  previously 
observed.  From  this  period  a  gradual 
fall  of  temperature  ensues,  and  within 
forty-eight  hours  from  the  commencement 
of  the  crisis  it  has  usually  reached  the 
limit  of  health,  or  it  may  have  fallen  be- 
low it,  and  after  this  no  further  elevation 
ensues."  The  extent  of  the  fall  of  tem- 
perature is  sometimes  very  remarkable 
when  the  fever  has  been  severe,  amount- 
ing even  to  9"70  Fahr.  in  sixty  hours.' 
This  is  sometimes  intensified  by  the  fact 
that  when  the  fever  has  been  high  and 
the  patient  is  weak,  and  in  children  par- 
ticularly, the  temperature  may  sink  dur- 
ing the  critical  defervescence  to  1°,  2°,  or 
2 '5°  below  the  normal,  and  may  continue 
at  this  low  point  for  forty-eight  or  seventy- 
two  hours.  I  have  observed  in  a  child  a 
temperature  of  96 'SO  (axilla)  with  a  cold 
skin  and  profuse  perspiration  maintained 
in  spite  of  artificial  warmth  for  forty- 
eight  hours.  Such  cases  in  children,  how- 
ever, do  not  commonly  end  unfavorably. 
Variations  in  the  phenomena  of  the  crisis 
are,  however,  not  uncommon.  Some- 
times immediately  before  it  occurs  the 
temperature  may  rise  to  a  higher  point 
than  those  previously  observed.    In  other 

'  Koclier,  Behandlung  der  crouposen  Pneu- 
monie  mit  Veratrum  Preparaten  ;  Wiirzburg, 
1866. 

2  Griesinger  (Bleuler,  loo.  cit.)  found  this 
rapid  fall  of  temp(irature  in  112  out  of  146 
cases.  The  normal  temperature  was  reached 
within  twelve  hours  in  37  cases ;  within 
twenty-four  hours  in  32  cases  ;  within  thirty- 
six  hours  in  43  cases.  In  41  cases  the  fall  of 
temperature  was  more  gradual. 

"  Ziemssen,  loc.  cit.  211. 


cases,  for  twenty-four  or  forty-eight  hours 
previously,  both  the  morning  and  the 
evening  temperature  may  show  a  lower 
range  before  the  final  rapid  decline  takes 
place.  In  some,  again,  the  crisis  is 
marked  rather  by  successive  falls  of  tem- 
perature during  the  periods  of  remission, 
those  of  exacerbation  maintaining  during 
twent3-four  or  forty-eight  hours  the  same 
height  as  before,  but  finally  participating 
in  the  decline— a  course  which  may  be 
regarded  as  presenting  simply  a  modifica- 
tion of  the  ordinary  rhythmical  progress 
of  the  disease. 

Sometimes,  after  the  crisis  has  distinctly 
appeared,  the  fall  of  the  temperature  is 
suddenly  checked,  and  a  temporary  ex- 
acerbation may  occur,  attended  by  a  ces- 
sation of  the  critical  perspiration  and  by 
a  return  of  the  restlessness  and  of  the 
other  febrile  symptoms. 

For  some  days  after  the  disappearance 
of  the  fever  there  is  also  a  tendency  to  tem- 
porary trivial  exacerbations  from  slight 
causes,  such  as  a  meal  or  a  slight  exer- 
tion ;  but  these,  within  certain  limits,  do 
not  interrupt  the  progress  of  convales- 
cence.' 

The  course  of  the  fever  is,  however, 
subject  to  other  variations,  which  are  due 
commonly  to  the  progressive  invasions  of 
other  portions  of  the  lung  or  of  the  oppo- 
site lung,  and  the  crisis  may  be  disturbed 
by  a  relapse. 

The  former  may  occur  while  the  fever 
is  still  present.  They  are  often  marked 
by  an  increased  intensity  of  the  succeed- 
ing exacerbations,  which  may  give  the 
pyrexia  a  remittent  type. 

Relapses  most  commonly  occur  within 
the  first  three  or  four  days  succeeding  to 
the  crisis."  I  have,  however,  known  a 
relapse  take  place  as  late  as  the  sixteenth 
day,  when  the  temperature  had  been 
natural  since  the  eighth  day.'  They  are 
marked  by  a  sudden  rise  of  temperature 
from  the  normal  or  subnormal  standard 
previously  attained.  The  duration  of  the 
pyrexia  in  these  relapses  is,  however, 
commonly  shorter  than  that  of  the  pri- 
mary attack,  usually  terminating  within 
three  or  four  days  ;  but  cases  are  recorded 
where  even  a  third  relapse  has  ensued.^ 

'  Monthus  (loc.  cit.)  remarks  that  the  apy- 
rexial  period  following  an  attack  of  double 
Pneumonia  is  marked  by  a  rather  higher 
temperature,  and  more  readily  shows  slight 
subsequent  exacerbations  than  when  the 
Pneumonia  has  been  unilateral. 

'  Monthus,  loc.  cit.  206. 

'  The  duration  of  the  pyrexia  in  the  second 
attack  was  only  two  days. 

••  See  a  case  by  Ziemssen,  p.  186,  of  Pneu- 
monia of  the  upper  lobe.  The  maximum 
temperature  of  the  original  attack  was  102° 
Fahr.  On  the  ninth  day  the  temperature 
fell  to  normal.  On  the  tenth  day  there  was 
a  return  of  the  fever  with  invasion  of  the 
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It  is  therefore  very  important  to  maintain 
thermometric  observations  for  some  days 
after  tlie  normal  temperature  has  been 
attained — the  more  so  as  relapses  with  in- 
vasion of  other  portions  of  the  lung  are 
seldom  attended  with  a  return  of  the 
initial  rigors,  and  the  increased  tempera- 
ture may  give  the  first  indication  of  the 
extension  of  the  disease. 

In  other  cases  the  temperature  falls  by 
a  gradual  lysis,  which,  in  some  cases  that 
I  have  observed,  has  only  reached  the 
normal  standard  on  the  twelfth  or  four- 
teenth day. 

In  a  third  series,  again,  the  crisis  is  in- 
complete, and  the  course  of  the  pyrexia  is 
protracted.  There  is  very  often  noticed 
on  one  of  the  days  intervening  from  the 
seventh  to  the  ten  th  inclusive,  a  marked  fall 
both  of  the  morning  and  evening  tempera- 
ture ;  but  this  does  not  reach  the  normal, 
and  on  the  succeeding  days  pyrexia  per- 
sists, though  not  usually  at  its  previously 
high  standard.  A  slow  defervescence  then 
ensues  which  may  be  protracted  over  two 
or  three  weeks,  "and  is  attended  with  a 
somewhat  irregular  course  of  the  tempera- 
ture— that  in  the  morning  being  often 
nearly  normal,  while  in  the  evening  it 
may  be  on  some  days  100^  and  on  others 
102°  Fahr.,  occasionally  rising  to  103°  or 
104°,  and  on  the  succeeding  evening  it 
may  again  only  be  100°.  These  cases  are 
generally  attended  with  a  protracted  dis- 
appearance of  the  physical  signs — the 
consolidation  and  bronchial  breathing 
with  fine  rales  lasting,  together  with  the 
pyrexial  state,  for  three  weeks  or  a  month, 

middle  lobe,  and  with  a  temperature  of  104-9O. 
On  the  fourteenth  day  a  second  remission  of 
the  pyrexia  took  place,  followed  on  the  fif- 
teenth by  a  return  of  the  fever  (temperature 
102-7),  and  with  invasion  of  the  lower  lobe. 
The  final  crisis  and  permanent  recovery  oc- 
curred on  the  eigliteenlh  day.  In  another 
case  by  the  same  author,  with  Pneumonia  of 
the  left  lower  lobe,  the  crisis  occurred  on  the 
fifth  day.  On  the  sixth  there  was  a  severe 
return  of  the  fever,  followed  on  the  eighth  day 
by  the  physical  signs  of  consolidation  of  the 
right  upper  lobe,  while  the  resolution  of  the 
lung  first  aflfected  continued  unimpeded.  The 
final  fall  of  temperature  began  on  the  eleventh 
day  and  continued  througli  the  twelfth,  when 
convalescence  was  re-established.  Grisolle 
says  that  relapses  occurred  with  him  in  the 
proportion  of  once  in  28  cases.  Briquet  met 
with  16  instances  in  92  cases.  Grisolle  quotes 
a  case  in  which  three  consecutive  relapses 
took  place,  the  last  being  on  the  twenty- 
seventh  day.  Commonly  the  course  of  the 
relapse  is  shorter  than  that  of  the  first  attack, 
rarely  lasting  more  than  three  or  four  days. 
In  the  case,  however,  quoted,  each  attack 
lasted  nine  days,  and  the  last  was  very  se- 
vere. (There  is  some  confusion  in  GrisoUe's 
statement  with  respect  to  the  deration  of  the 
relapses.) 


but  gradually  disappearing  and  ending  in 
perfect  recovery.' 

The  circumstances  determining  a  more 
protracted  course  of  the  pyrexia  are  not 
always  clearly  discoveral^le.  Oases  where 
bronchitis  passes  into  Pneumonia,  and 
which  belong  rather  to  the  clinical  cate- 
gory of  broncho-pneumonias,  often  evince 
this  tendency  ;  but  I  do  not  think  that 
this  peculiarity  is  sufflcient  under  all  cir- 
cumstances to  remove  a  ease  in  which  it 
is  observed  from  the  category  of  the  pri- 
mary form,  as  it  is  occasionally  seen  when 
the  mode  of  invasion  and  the  earlier 
course  are  typical  of  this  condition  ;  and 
it  must,  tlierefore,  I  think,  be  regarded  as 
a  somewhat  exceptional  variation. 

Tlie  cases  in  which  I  have  observed  this 
course  are  most  commonly  those  which 
are  accompanied  by  an  extreme  degree  of 
gastric  catarrh,  or  when  the  Pneumonia 
attacks  persons  of  weakly  constitutions,  or 
those  of  previously  dissipated  habits.  In 
some  cases  also  where  bleeding  has  been 
practised  the  recovery  has  been  slow.''  A 
very  widespread  opinion  now  exists  that 
venesection  tends  to  retard  convalescence. 
The  presence  of  tubercle  or  the  tubercular 
diathesis  appears  also  to  protract  the 
course  of  acute  Pneumonia.  Such  patients 
may  in  many  instances  recover  entirely 
from  the  inflammatory  consolidation,  but 
in  others  the  resolution  is  imperfect,  and 
the  disease,  although  in  rare  instances, 

'  In  one  case  under  my  own  observation,  a 
boy  aged  15,  previously  in  good  health,  got 
chilled.  Pneumonia  supervened  with  rigor 
on  the  following  morning  ;  admission  on  the 
third  day  of  disease  with  well-developed 
Pneumonia  of  the  lower  two-thirds  of  the 
right  lung,  and  severe  gastric  catarrh.  Tem- 
perature on  fourth  day,  105° ;  on  the  eighth 
day  it  fell  to  99° ;  on  the  ninth  and  tenth 
days  it  was  99°  and  98-40;  on  the  eleventh 
day  it  rose  to  100°  without  any  discoverable 
increase  of  the  Pneumonia.  It  then  fluctuated 
between  lOOO  and  102°,  reaching  to  103°  on 
the  fourteenth  day,  and  only  fell  gradually 
to  the  normal  on  the  thirty- fifth  day.  The 
physical  signs  only  completely  disappeared 
by  the  sixtieth  day. 

2  This  was  the  case  in  that  by  Zimmermann 
before  quoted.  The  case  was  peculiar  in  its 
course.  The  temperature  on  the  first  day 
was  104°  in  spite  of  VS  to  2  lbs.  and  repeated 
on  the  second  day  to  14  oz.  Up  to  the  third 
day  there  were  only  the  physical  signs  of 
congestion,  but  the  respiration  was  slightly 
bronchial  in  one  place.  On  the  third  day 
there  was  a  distinct  remission  in  the  morning 
(99-80),  but  followed  by  an  evening  exacer- 
bation to  105-8°.  On  the  fourth  day,  rusty 
sputa,  dulness,  and  bronchial  breathing  ap- 
peared in  the  lung.  A  second  imperfect  crisis 
occurred  on  the  ninth  day,  with  a  subsequent 
elevation  of  temperature  on  the  tenth,  reach- 
ing 103°  on  the  seventeenth  day,  and  with 
irregular  intermissions  maintaining  a  tem- 
perature of  lOOO  to  the  twenty-fifth  day. 
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passes  into  the  condition  of  a  chronic 
tubercular  Pneumonia. ' 

Pneumonia  of  the  apex  is  said  by 
Ziemssen  and  Bleuler  to  tend  to  maintain 
a  high  temperature  during  a  longer  pe- 
riod than  that  of  the  base,"  and  that  in 
non-tubercular  patients,  though  the  pro- 
tracted course  may  give  rise  to  the  sus- 
picion of  this  complication.  This,  how- 
ever, is  not  invariably  the  case,  for  I  have 
known  the  crisis  to  occur  in  a  well-marked 
case  of  Pneumonia  of  the  apex  as  early  as 
the  fourth  day.  Ziemssen  thinks  that 
such  cases  may  be  distinguished  from  tu- 
bercular Pneumonia  by  the  constantly 
maintained  high  temperature ;  but  my 
own  experience  would  show  that  this  sign 
cannot  be  relied  on,  since  I  have  observed 
that  the  elevation  of  temperature  in  cases 
of  protracted  simple  Pneumonia  is  not 
always  continuous,  while  it  may  be  so  in 
some  cases  of  tuberculosis  and  of  tubercu- 
lar Pneumonia. 

The  coexistence  of  pleuritic  effusion 
certainly  tends  in  some  cases  to  render 
the  thermomctrical  crisis  incomplete  and 
to  protract  the  period  of  defervescence. 
It  also,  as  might  be  expected,  delays  the 
disappearance  of  the  physical  signs ;  the 
complication  with  pericarditis  has  a  simi- 
lar influence  in  the  crisis.  Ziemssen  re- 
marks that  neither  pleurisy  nor  pericar- 
ditis, when  occurring  in  the  course  of 
Pneumonia,  has  any  necessary  tendency 
to  raise  the  temperature  above  the  stand- 
ard of  the  individual  case. 

The  period  of  the  crisis  has  been  a  sub- 
ject of  considerable  discussion  and  of 
careful  thermometric  observation.  The 
recognition  of  this  tendency  has  been 
common  to  many  observers,  and  it  was 
pointed  out  by  Laennec.  Andra?  thought 
that  the  seventh,  fourteenth,  or  twenty- 
first  days  were  the  most  common  periods 
of  its  occurrence — supporting  the  doctrine 
of  special  critical  days  advanced  by  Hip- 
pocrates. Grisolle  disputed  this  opinion. 
Traube  (Ueber  krisen  und  kritischen  Ta- 
gen)  has  again  revived  it,  and  has  asserted 

'  This  course  is,  however,  very  rare  in  the 
acute  primary  disease.  Most  of  the  forms  of 
tubercular  Pneumonia  run  the  course  of 
catarrhal  or  broncho-Pneumonia. 

2  See  a  case  by  Ziemssen  (loc.  cit.  pp. 
lSO-2)  of  Pneumonia  of  upper  lobe,  in  a  child 
aged  nine  months.  The  pyrexia  lasted  thirty- 
one  days,  and  the  physical  signs  only  disap- 
peared three  weeks  after  the  subsidence  of 
the  fever.  Bleuler  (loc.  cit.  p.  19)  states 
that  of  the  eases  observed  by  him  and  Gries- 
inger  when  the  inflammation  affected  the 
apex  of  the  right  lung,  in  one  only  did  the 
fall  of  temperature  occur  before  the  sixth  day, 
and  in  three-fourths  of  these  cases  it  took 
place  after  this  date,  while  in  more  than  half 
the  cases  of  Pneumonia  of  the  base  deferves- 
cence ensued  from  the  third  to  the  fifth  day. 

3  Clin.  Med.  iii.  516. 


that  in  acute  diseases,  and  especially  in 
Pneumonia,  the  crisis  usually  occurs  on 
the  third,  lifth,  seventh,  ninth,  or  eleventh 
days,  and  that  therefore  it  has  a  prepon- 
derating tendency  to  appear  on  uneven 
days.  This,  however,  has  been  denied 
by  different  observers,  whose  observations 
show  that  the  crisis  is  by  no  means  so 
constant  on  the  uneven  days  as  Traube 
believed,  but  that  in  a  large  proportion  of 
cases,  amounting  respectively  to  20  and 
25  per  cent,  and  collectively  to  46  per 
cent,  of  the  whole  number,  it  tends  to  oc- 
cur on  the  fifth  and  seventh  days.' 

The  cases  of  which  I  possess  sufficiently 
accurate  thermometric  observations  give 
very  similar  results,  though  in  smaller 
numbers.  Out  of  twenty-seven  cases  end- 
ing favorably,  a  distinct  thermometric 
crisis  occurred  in  eighteen,  and  two  more 
were  admitted  on  the  fifth  and  eighth 
days  respectively  with  the  physical  signs 
of  Pneumonia,  but  with  a  normal  tem- 
perature, which  was  maintained  subse- 
quently. These,  therefore,  may  justly,  I 
think,  be  added  to  the  above,  making  the 
proportion  of  cases  terminating  by  crisis, 
as  compared  with  those  not  thus  ending, 
as  twenty  to  twenty-seven. 

The  following  were  the  days'  in  which 
a  crisis  was  observed  : — On  the  fourth 
day,  one  case ;  on  the  sixth,  one  ;  on  the 
seventh,  six  ;  on  the  eighth,  two  ;  on  the 
ninth,  four ;  on  the  tenth,  two ;  and  on 
the  eleventh  day,  two  cases.  The  period 
of  complete  defervescence  varied  from 
twelve  hours  (four  cases)  to  seventy-two 
hours  (one  case).     In  the  remainder  it 

•  The  days  of  crisis  observed  by  Wunder- 
lich  (Spec.  Path.  Therap.  Abth.  iii.  B.  ii.  p. 
334),  Ziemssen  (loc.  cit.  174),  Thomas  (Arch, 
der  Heilk.),  and  Bleuler  (loc.  cit.)  may  be 
best  expressed  in  a  tabular  form : — 

Crisis,  Number  of  Cases. 


Day  of 

Waa- 

Ziems- 

Thomas 

Bleul-r 

Total. 

disease. 

dei-lich. 

sen, 

1st 

0 

0 

0 

0 

0 

2d 

0 

0 

2 

0 

2 

3d 

10 

9 

6 

6 

31 

4th 

11 

3 

6 

13 

33 

5th 

14 

31 

11 

22 

78 

6th 

14 

5 

5 

26 

60 

7th 

19 

35 

10 

32 

96 

8th 

4 

4 

4 

24 

36 

9th 

3 

9 

0 

12 

24 

10th 

0 

0 

9 

6 

8 

11th 

0 

8 

0 

1 

9 

12th 

0 

0 

0 

3 

3 

13th 

0 

3 

0 

1 

4 

14th 

0 

0 

0 

0 

0 

75 

107 

46 

146 

374 

"  I  have  reckoned  the  day  of  invasion  as 
the  first,  the  next  day  as  the  second  day. 
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varied  from   twenty-four  to    forty-eight 
liours. 

Two  otlier  cases  terminated  by  gradual 
lysis,  one  on  the  twelftli  and  another  on 
the  fourteenth  day,  the  temperature  grad- 
ually falling  to  the  normal. 

In  five  others  the  duration  was  pro- 
tracted without  complications,  which 
would  account  for  the  persistence  of  the 
pyrexia,  except  in  one  instance,  where 
there  was  considerable  pleuritic  effusion. 
In  this  case  an  imperfect  crisis  took  place 
on  the  tenth  day,  but  the  temperature  re- 
mained elevated  until  the  forty-sixth  day. 
Of  the  remainder  three  recovered  per- 
fectly, though  the  pyrexia  only  ceased  on 
the  twenty-fourth,  thirtieth,'  and  thirty- 
fifth  days  respectively.^  In  the  fourth 
there  was,  however,  a  suspicion  of  tuber- 
culosis. The  Pneumonia,  which  had  in- 
vaded the  whole  right  lung,  and  which 
was  complicated  with  pleurisy,  resolved 
imperfectly,  and  occasional  pyrexia  re- 
mained until  the  eighty-first  day. 

As  far  as  I  have  observed,  I  do  not 
think  that  cases  where  the  temperature  is 
much  elevated,  i.  e.  above  104°,  necessa- 
rily have  a  longer  duration  than  those  in 
which  the  pyrexia  is  less  marked.  The 
pyrexia  in  the  former  may  end  rapidly  by 
an  early  crisis,  and  in  the  latter  its  disap- 
pearance may  sometimes  be  considerably 
protracted.  My  own  observations  would 
also  tend  to  confirm  Thomas's  opinion 
that  the  extent  of  lung  affected  does  not 
necessarily  delay  the  appearance  of  the 
defervescence,  though  cases  supporting 
the  contrary  opinion,  which  has  been  ad- 
vanced by  Ziemssen,  may  sometimes  be 
met  with. 

Together  with  the  disappearance  of  the 
fever,  the  aspect  of  the  patient  markedly 
changes.  The  flush  disappears,  and  pro- 
fuse sweating  is  almost  constantly  ob- 
served.' The  face  may  be  palhd  and 
sunken,  and,  as  before  stated,  the  general 
condition  may  be  one  of  such  intense  col- 
lapse as  to  lead  to  immediate  fears  of  a 
fatal  issue,  which  indeed  sometimes  oc- 
curs at  this  period.''  The  pulse  becomes 
small  and  often  dicrotous,  and  generally 
falls  in  frequency.  It  seldom,  however, 
attains  the  normal  standard,  and  is  liable 
to  irregular  exacerbations  for  some  days 
later,  quite  irrespective  of  any  correspond- 

'  This  case  was  a  man  of  dissolute  habits. 
An  imperfect  crisis  took  place  on  the  ninth 
day.  The  general  symptoms  were  very  se- 
vere, with  profuse  puriform  sputa  after  the 
second  week,  giving  rise  to  strong  suspicions 
of  gray  hepatization. 

This  case  has  been  already  alluded  to 
(see  note,  p.  179).  There  was  in  this  case 
an  imperfect  crisis. 

'  Herpes  also  may  appear  as  a  critical  phe- 
nomenon at  this  time. 

'  I  have  seen  two  cases  of  this  nature. 


ing  variations  of  temperature.  Children 
particularly  may  be  for  hours  partially 
unconscious  and  almost  incapable  of  being 
roused,  with  a  cold  skin  bathed  in  colli^ 
quative  perspiration.'  A  catarrhal  flow 
from  the  nose  is  sometimes  also  observed 
in  children  at  this  period  simultaneously 
with  the  perspiration. 

The  respiration  at  the  same  time  falls 
in  frequency.  The  pain  in  the  side,  if 
this  has  persisted  up  to  the  period  of  the 
crisis,  disappears  or  is  much  relieved. 
The  cough  becomes  looser  ;  the  expecto- 
ration loses  its  tenacity,  and  the  rusty 
character  diminishes,  though  it  may  not 
finally  disappear  until  some  days  later. 
In  its  further  course  and  during  the  reso- 
lution of  the  Pneumonia  the  sputa  gradu- 
ally assume  a  bronchitic  character.  The 
most  marked  appearance  is,  however,  that 
of  black  pigment,  which  takes  the  place 
of  the  rusty  tinge  of  blood,  and  the  early 
appearance  of  which  is  a  fevorable  sign. 
The  amount  of  this  pigment  in  some  cases, 
when  the  resolution  is  retarded,  is  some- 
times very  considerable  :  I  have  seen  the 
sputa  during  many  days  almost  black  from 
its  presence. 

Other  phenomena  are  occasionally  ob- 
served, some  of  which  have  been  regarded 
as  truly  critical,  that  is  to  say,  as  in  part 
conducing  to  the  fall  of  temperature  ; 
others,  however,  must  be  looked  upon  as 
accidental,  or  as  a  result  of  the  subsidence 
of  the  fever.  Among  the  former,  whose 
influence  in  really  producing  a  fall  of  tem- 
perature must  be  considered  doubtful,  are 
hemorrhage  and  diarrhoea.  Hemorrhage 
is  occasionally  observed  in  the  form  of 
epistaxis,  more  rarely  as  hiematuria,  and 
occasionally  it  proceeds  from  the  bowels.  ^ 
Diarrhoea  is  more  common,'  but  it  must 
be  remembered  that  the  crisis  may  take 
place  without  any  of  these  events,  and 
their  appearance  is  as  a  whole  decidedly 
exceptional,  the  only  constant  critical  dis- 
charge (with  the  exception  of  the  changes 
in  the  amount  of  the  urinary  secretions) 
being  that  from  the  skin. 

Erysipelas  is  mentioned  as  an  occasional 
critical  phenomenon.*' 

1  An  excellent  and  life-like  description  of 
this  condition  is  given  by  Ziemssen,  loc.  oit. 

2  I  have  only  seen  one  case  of  this  nature. 
1  Huss,    p.    53,   says   that   diarrhoea   most 

commonly  occurs  on  the  seventh  day  m  cases 
of  Pneumonia  characterized  by  severe  gastric 
disturbances,  hut  that  the  convalescence  of 
such  cases  is  usually  protracted. 

1  GrisoUe  quotes  from  Serres  a  case  of  a  pa- 
tient who  had  several  attacks  of  Pneumonia, 
each  terminating  in  an  attack  of  erysipelas. 
I  have  only  seen  one  such  case.  The  erysipe- 
las appeared  three  days  after  complete  defer- 
vescence, and  the  resolution  of  the  Pneumonia 
and  the  subsequent  recovery  of  the  patient 
were  greatly  protracted. 
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When  the  nervous  sj-stem  has  been  pro- 
foundly inipUcated  during  the  pyrexial 
period,  the  symptoms  of  such  disturbance 
also  commonly  disappear  during  the  crisis. 
Delirium  or  extreme  restlessness  usually 
pass,  particularly  in  children,  into  quiet 
sleep.  In  adult  persons,  aud  especially 
in  those  of  dissipated  habits,  this  may  not 
be  the  case  ;  I  have  seen  symptoms  closely 
resembhng  delirium  tremens  persist  during 
forty-eight  hours  after  the  normal  temper- 
ature has  been  reached  and  maintained. 

The  physical  signs  of  the  disease  may 
begin  to  "improve  coincideutly  with  the 
disappearance  of  the  fever.'  The  com- 
mencement of  the  resolution,  however,  is 
more  commonly  oljserved  after  the  first 
twenty-four  or  forty-eight  hours  of  the 
apyrexial  period.  In  some  cases  it  is  so 
rapid  that  all  the  physical  signs  of  the 
disease  may  have  totally  disappeared  in 
twenty-four  hours  from  the  first  appear- 
ance of  improvement.^  I  have  seen  this 
in  one  case  where  the  whole  lower  lobe 
has  been  implicated,  and  it  may  occur 
without  any  marked  increase  of  the  ex- 
pectoration, or  even  when  this  has  been 
scanty  and  quite  insignificant  in  quantity. 
Indeed  it  may  be  said  that,  generally 
speaking,  the  proportion  of  exudation  re- 
moved by  expectoration  must  be  small  in 
comparison  with  the  whole  amount  pres- 
ent in  the  lungs.  Commonly,  however, 
the  course  of  resolution  is  more  protracted. 
Grisolle  states  that  all  the  physical  signs 
had  only  completely  disappeared  in  37  out 
of  103  cases  who  left  the  hospital  between 
the  twentieth  and  the  fifty-fifth  days.  Dr. 
Stokes  gives  the  following  results  of  M 
cases,  dating  from  the  commencement  of 
resolution.  In  nine  the  physical  signs 
had  disappeared  at  the  end  of  a  week  ;  in 
nine  more  at  the  end  of  fourteen  days  ;  in 
five  at  the  end  of  tliree  weeks ;  and  in  one 
they  lasted  a  month.  In  26  cases  of  which 
I  have  notes  of  the  totaP  disappearance  of 

'  Grisolle  states  that  the  improvement  in 
the  physical  signs  may  precede  the  disappear- 
ance of  the  pyrexia.  Grisolle's  statement 
appears,  however,  to  be  made  independently 
of  thermoraetric  observations.  I  have  never 
seen  a  case  where  this  occurred  before  a 
marked  form  of  temperature,  and  it  must  be 
remembered  that  Grisolle  regards  a  rapid 
pulse  as  one  of  the  phenomena  of  the  fever. 
It  has  been  already  stated  that  the  pulse  may 
remain  rapid  after  the  fever  has  subsided. 

2  Ziemssen  gives  a  case  of  a  child  where  the 
physical  signs  had  disappeared  before  the 
end  of  the  eighth  day  of  the  disease. 

'  This  includes  the  final  disappearance  of 
all  rales  as  well  as  dulness  and  bronchial 
breathing.  Crepitation  or  fine  moist  rales 
may,  as  has  been  before  stated,  often  persist 
for  days,  or  even  weeks,  after  all  other  signs 
have  disappeared.  Probably  the  weakened 
resistance  of  the  vascular  coats  leaves,  during 
a  leugtlienud  period,  a  tendency  to  a  certain 


the  physical  signs,  their  duration  after 
defervescence  was  as  follows  :— In  one 
case,  two  days ,  in  three,  three  days ;  in 
one,  four  days  ;  in  one,  five  days  ;  in  one, 
six  days  ;  in  three,  seven  days  ;  in  one, 
nine  days  ;  in  nine,  from  ten  to  fifteen 
days  ;  in  five,  from  twenty  to  twenty-five 
days;  in  one,  from  twenty  to  thirty.  Two 
other  patients  left  the  hospital  with  phy- 
sical signs  stiU  remaining  on  the  twenty- 
fourth  and  eightieth  da3S.'  In  some  of 
the  cases  of  longer  duration  the  Pneu- 
monia was  complicated  with  pleurisy,  and 
when  much  eliusion  has  been  present 
some  dulness  at  the  base  may  remain  al- 
most indefinitely,  as  I  have  seen  in  one  or 
two  cases  not  included  in  this  list.  The 
coexistence  of  tubercles  may  also  indefi- 
nitely protract  the  resolution.  Patients 
whose  health  has  been  previously  bad  are 
also  hable  to  a  retarded  resolution  ;  but 
this  is  not  always  observed.  The  same 
tendency  has  been  noticed  in  cases  where 
the  defervescence  is  not  marked  by  a 
crisis,  or  only  by  an  imperfect  one.^ 

Dr.  Stokes  has  observed  that  retraction 
of  the  chest  walls  may  follow  an  attack  of 
Pneumonia.  This  has  been  disputed  by 
Grisolle  and  "VVoillez  ;  but  Dr.  Walshe 
has  seen  it  take  place  when  the  Pneumo- 
nia had  been  unattended  by  liquid  effu- 
sion into  the  pleura.  I  have  also  observed 
it  in  one  of  the  cases  of  protracted  Pneu- 
monia before  mentioned.^ 

The  recovery  of  strength  and  of  flesh  is 
generally  very  rapid.  The  appetite  often 
returns  almost  with  the  cessation  of  the 
pyrexia.  Wachsmuth  observed  in  a  pa- 
tient whose  loss  of  weight  in  four  days 

degree  of  oedema,  particularly  in  the  lower 
portions  of  the  lung. 

'  Bleuler  (loc.  cit.)  gives  the  following  pe- 
riods of  resolution  in  150  cases  :  One  day,  5 
oases  ;  two  days,  2  cases  ;  three  days,  4  cases; 
four  days,  21  cases ;  five  days,  21  cases;  six 
days,  30  cases  ;  seven  days,  13  cases  ;  eight 
days,  11  cases ;  nine  days,  5  cases ;  ten  to 
fifteen  days,  18  cases  ;  fifteen  to  twenty  days, 
6  cases ;  more  tlian  twenty  days,  7  cases, 
among  which  were  included  3  cases  of  Pneu- 
monia on  the  right  upper  lobe. 

^  Ziemssen  remarks  that  in  cases  where 
the  crisis  is  early,  resolution  may  be  short, 
but  my  own  experience  has  not  confirmed 
this. 

'  In  a  boy  in  whom  the  pyrexia  and  physi- 
cal signs  lasted  together  sixty  days  (see  note, 
p.  179),  there  was  observed  when  he  left  the 
hospital  some  flattening  Interiorly  of  the  right 
(the  affected)  side.  One  month  later,  when 
he  presented  himself  for  examination,  the 
measurements  were  :  At  nipple — right  side, 
12  inches ;  left,  12  inches.  At  sixth  rib- 
right  side,  11  inches  ;  left,  llj  inches.  There 
was  also  some  procidentia  of  the  shoulder  on 
the  right  side.  The  amount  of  effusion  pres- 
ent here  was  throughout  extremely  small, 
but  some  dulness  still  remained  at  the  right 
base,  attended  with  weak  breathing. 
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amounted  to  a  daily  average  of  24  oz.  in 
the  twenty-four  liours,  and  in  wiiom  tlie 
loss  of  weight  continued  for  forty-eiglit 
hours  after  the  crisis,  that  in  the  succeed- 
ing four  days  nearl}'  2  lbs.  were  regahied.' 
I  have  repeatedly  observed  that  from  7  to 
14  lbs.  may  be  gained  in  weight  during 
the  tirst  few  weeks  of  convalescence. 

An  attack  of  acute  Pneumonia  is  sel- 
dom succeeded  by  secondary  diseases,  ex- 
cept in  patients  liable  to  tubercle.  Ziems- 
sen  has  observed  in  children  that  oedema 
of  the  lower  extremities  may  be  caused  by 
a  pure  hydrsemia,  independently  of  albu- 
minuria, which,  however,  is  sometimes 
present  to  a  slight  degree.  Dr.  Walshe 
has  observed  the  same  phenomenon  asso- 
ciated with  coagulation  in  the  veins. 

Gubler^  and  Macario^  have  each  ob- 
served instances  of  general  paralysis  fol- 
lowing Pneumonia,  but  these  cases  are 
fortunately  rare. 

The  termination  of  Pneumonia  is  not, 
however,  always  favorable.  It  may  end 
fatally  or  it  may  give  rise  to  local  aljscess 
or  to  gangrene  of  the  lung,  or  finally  it 
may  pass  into  a  chronic  state. 

In  some  cases,  which  may  prove  fatal 
during  the  acute  stage,  the  pyrexia  may 
persist  to  the  last,  and  may,  as  before 
stated,  increase  rapidly  towards  the  close 
of  life.  In  others,  however,  no  elevation 
of  temperature  occurs,  and  it  may  even 
sink  to  normal  before  the  fatal  termina- 
tion :  I  have  seen  in  one  case,  in  a  patient 
aged  62,  death  occur  after  the  crisis  had 
taken  place  forty-eight  hours  previously, 
and  in  whom  during  the  first  portion  of 
this  period  the  symptoms  might  on  the 
whole  have  been  considered  favorable. 

Most  commonly  death  ensues  during 
the  acute  period  of  the  disease,  when  it  is 
usually  preceded  either  by  intense  pros- 
tration or  by  extreme  dyspncea.  The 
pulse  becomes  small  and  extremely  rapid 
and  dicrotous,  and  the  respiration  is 
commonly  greatly  accelerated.  Expecto- 
ration becomes  difficult,  or  ceases,  while 
large  coarse  metallic  rales  are  heard  in 
the  trachea  and  larger  bronchi,  and  fine 
and  medium-sized  rales  indicative  of  oede- 
ma of  the  lung,  extend  over  the  non-con- 
solidated portions.  The  face  becomes 
livid,  the  extremities  cold,  and  the  skin  is 
often  bathed  in  profuse  perspiration,  which 
is  colliquative  when  the  temperature  is 
low.  A  semi-comatose  state  supervenes 
towards  the  last,  but  in  some  instances 

'  Zur  Lehre  von  Fieber,  Arch,  der  Heilk. 
1865,  p.  236.  In  this  case  the  temperature 
liad  been  very  high,  106-10,  and  the  defer- 
vescence was  gradual  after  the  crisis. 

^  Arch.  G^n.  1860-1. 

'  Graz.  M^d.,  Par.  1858.  Huxham  says: 
"I  have  seen  in  some  cases  (though  few  in- 
deed) a  complete  paraplegia."  (On  Fevers, 
p.  183.) 


intelligence  is  preserved  to  within  a  few 
minutes  of  the  fatal  issue.  In  children, 
coma  or  convulsions  are  very  common. 
In  old  people  death  may  often  take  place 
suddenly  and  unexpectedly. ' 

Sometimes,  particularly  in  children  as 
described  by  Ziemssen,  death  may  occur 
at  a  later  stage.  The  fever  does  not  main- 
tain the  high  standard  of  the  earlier 
periods  of  the  disease,  but  persists  together 
with  the  pliysical  signs.  The  pulse  re- 
mains accelerated,  the  skin  becomes  in- 
tensely pallid  ;  emaciation,  reducing  the 
patient  to  the  extremest  degrees  of  maras- 
mus, progresses  rapidly  ;  and  the  patient 
dies  in  the  third  or  fourth  week.  In  other 
cases  there  is  observed  an  incomplete 
remission,  followed  by  a  return  of  the 
fever,  and  the  patient  gradually  sinks  in 
the  course  of  the  second  week. 

Some  cases,  however,  presenting  these 
characters  lapse  into  a  more  chronic 
stage  ;  the  fever  and  physical  signs  may 
persist  during  many  weeks,  but  the  for- 
mer may  subside,  while  the  lung  remains 
permanently  consolidated  with  signs  of 
dilatation  of  the  bronchi.^ 

No  special  condition  of  the  lung  is 
necessarily  associated  with  a  fatal  termi- 
nation in  the  earlier  periods  of  the  dis- 
ease, but  the  red  or  gra}'  hepatization,  or 
even  diffuse  suppuration,  may  be  found 
in  different  eases  under  circumstances 
which  are  otherwise  apparently  similar. 

The  termination  in  abscess  is  very  rare. 
Huss  says  it  only  occurs  once  in  fifty  or 
sixty  cases,  and  usually  only  in  patients 
of  bad  constitution.  According  to  this 
author,  it  is  most  commonly  met  with  in 
males  over  forty  years  of  age,  and  he 
states  that  it  was  more  common  when 
bleeding  formed  part  of  the  treatment 
than  it  has  proved  since  this  was  aban- 
doned by  him.  The  period  of  this  termi- 
nation, as  determined  by  profuse  purulent 
expectoration,  has  varied,  according  to 
Grisolle,  between  the  fifteenth  and  twenty- 
eighth  days.  Profuse  expectoration  may 
continue  for  three  months  subsequentlj^. 
The  site  of  the  abscess  is  usually  at  the 
apex  ;  one  case,  however,  has  been  re- 
corded by  Dr.  Stokes,  where  a  cavity  in 
the  midst  of  pneumonic  tissue  was  found 
at  the  base  of  the  lung.  The  signs  of  this 
condition  have  been"  already  described.^ 
Cases  in  which  it  occurs  usually  run  a 
protracted  course,  though  death  ordi- 
narily, according  to  Grisolle,  takes  place 
before  the  thirteenth  week.  Pyrexia  per- 
sists, and  the  expectoration,  which  is  at 
times  intermittent,  consists  of  large  quan- 
tities of  puriform  matter.  The  pyrexia 
tends   to  assume  the  character  of  hectic 


1  Crureilhier,  Path.  Anat.,  Liv.  xxix. 

2  These  cases  will  be  again  considered  un- 
der the  head  of  Chronic  Pneumonia. 

3  See  ante,  p.  170. 
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fever,  but  from  the  rarity  of  the  disease 
thernionietric  observations  are  wanting. 
Emaciation  proi;resses  as  long  as  tlie 
fever  remains,  and  many  cases  end  fatally, 
sometimes  with  the  signs  of  pyohjeniia,  in 
other  instances  b}-  rupture  of  the  abscess 
into  the  pleural  cavity,  and  occasionally 
b}'  sudden  suffocation  resulting  from  the 
filling  of  the  bronclii  with  pus.  Others, 
however,  progress  more  or  less  completely 
to  recovery  ;  in  these  the  abscess  cavity 
may  either  cicatrize,  or  it  may  remain 
patent  but  completely  quiescent,  and  re- 
vealed only  by  physical  signs  more  or  less 
distinctly  indicating  its  existence.' 

The  termination  in  gangrene  is  almost 
equally  rare  with  that  in  abscess,  and 
Grisolle  has  even  doubted  whether  it  is  a 
cause  or  a  consequence  of  the  latter. 
Some  well-authenticated  instances  are, 
however,  recorded,  and  it  appears  that  an 
epidemic  constitution  may  at  times  pre- 
dispose to  its  occurrence.^  It  commonly 
appears  late  in  the  disease  ;  but  it  has 
been  seen  as  early  as  the  fifth  day  (Huss). 
In  fifty-three  cases  of  which  I  possess 
observations,  I  have  found  two  instances 
of  gangrene,^  and  in  both  these  it  was 
irregularly  diffused  through  scattered 
spots  of  pneumonic  infiltration.  Its  site, 
according  to  Huss's  observations,  is  most 
commonly  in  the  lower  lobe,  and  it  has 
almost  invariably  occurred  in  exhausted 
constitutions.  Gangrene  is  much  more 
common  in  tubercular  Pneumonia.  Its 
physical  signs  have  been  already  de- 
scribed. In  addition  to  these  its  advent 
is  usually  marked  by  a  sudden  and  in- 
tense prostration  of  strength,  with  a  rapid 
weak  pulse  and  sunken  countenance. 
The  characteristic  sputa  are,  however, 
the  only  positive  signs,  when  developed 
suddenly  in  the  course  of  a  primary  Pneu- 
monia. It  appears  to  be  almost  invari- 
ably fatal. 

Complications  of  Pneumonta.— 
Some  of  these  affecting  the  kidneys  and 
nervous  system  have  been  already  de- 
scribed. Others,  however,  deserve  men- 
tion.'' 


'  Of  20  cases,  Huss  states  that  12  died,  4 
recovered  completely,  and  4  only  partially. 
A  case  of  cicatrization  of  a  supposed  pneumo- 
nic abscess  has  been  recorded  by  Dr.  Stokes. 

^  Hughes  (Guy's  Hosp.  Rep.  2d  Ser.  vii. 
1848)  found  28  cases  of  gangrene  in  200  post- 
mortem examinations  of  Pneumonia.  At  one 
time  it  was  noted  that  several  cases  of  gan- 
grene appeared  during  the  prevalence  of  an 
epidemic  of  influenza,  and  that  as  many  as 
six  cases  occurred  in  one  week. 

'  See  also  notes  to  Section  oil  the  Morbid 
Anatomy  of  Pneumonia,  "Gangrene." 

^  Under  this  head  I  only  propose  to  treat 
of  sueh  complications  as  may  appear  sec- 
ondarily to  or  simultaneously  with  Pueumo- 


Laryngitis,  though  not  mentioned  by 
Huss,  is  an  occasional  complication.  Gri- 
solle quotes  Serres  as  having  collected  the 
histories  of  ten  cases,  and  Dr.  Walshe  says 
that  o-denia  of  the  glottis  may  be  one  of 
the  causes  of  a  fatal  termination. 

Brunchitu  is  a  more  frequent  complica- 
tion. Grisolle  says  that  it  has  occurred 
in  one-fourth  of  his  cases,  that  it  is  seven 
times  more  common  in  males  than  in 
females,  and  that  it  is  most  frequent  in 
the  winter  months.  It  affects  both  lungs, 
though  it  sometimes  appears  in  excess  on 
the  affected  side.  Its  intensity  varies 
greatly  in  individual  cases.  Its  presence, 
when  general,  however,  increases  the 
dyspnoea  and  the  lividity  of  the  face.  It 
also  renders  the  sputa  more  abundant  and 
the  cough  more  frequent.  It  is  seen  from 
Huss's  tables  that  it  tends  (at  least  when 
severe)  to  increase  the  mortality  of  the 
primary  disease. ' 

Pleurisy  is  also  very  common.  There 
are,  indeed,  very  few  cases  of  Pneumonia 
reaching  the  surface  of  the  lung  in  which 
the  visceral  pleura  is  not  implicated. 
Effusion,  according  to  Grisolle,  occurs  in 
about  15  per  cent.  The  amount  of  fluid 
is  commonly  in  inverse  ratio  to  the  extent 
of  lung  implicated.  Its  signs  are  naturally, 
almost  invariaijly,  found  a,t  the  base,  what- 
ever the  site  of  the  Pneumonia.  Its  in- 
fluence on  the  pj'rexia  and  on  the  progress 

nia.  The  following  table  from  Huss  gives  a 
relative  estimate  of  the  frequency  of  other 
complications,  and  of  their  influence  on  the 
mortality.  This  table  appears  to  include 
cases  of  both  catarrhal  and  acute  primary 
Pneumonia  ;  but  while  some  chronic  diseases 
are  mentioned,  the  omission  of  others,  as  can- 
cer, is  remarkable.  Huss,  however,  does  not 
treat  of  the  secondary  Pneumonias  compli- 
cating other  diseases. 


neuritis    .... 

Bronchitis  capillaris,  acute 

Bronchitis  chronica. 

Emphysema  ]>ulmonum  . 

Tuberculosis  pulmonum 

Pericarditis 

Eudocarditis 

Phlebitis  after  bleeding  . 

Valvular  disease  of  heart 

Meningitis  cerebralis 

Erysipelas  faciei 

Catarrhus  intestinalis     . 

Enteritis  et  entero-colilis,  acute 

ColUis  chronica 

Icterus       .... 

Bright's  disease 

Acute  articular  rheumatism 

Intermittent  fever    . 

Chlorosis  .... 

Beliriura  tremens 

Chronic  alcoholism  . 


92 
120 
36 
20 
24 
10 

1 

0 
16 

0 
11 
110 
31 

0 
21 
20 
20 
60 
20 
1« 
12 


Total 


771 


185    969 


11-83 
11  28 
14-23 
23  07 
33-3 
54.14 
73 

100 
30-43 

100 

8-33 
10-56 
16-21 

100 
8-69 
50 
8-69 


'  The  inclusion  of  oases  of  Broncho-pneu- 
monia in  Huss's  statistics  must,  however,  be 
remembered. 
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of  resolution  has  been  already  considered. 
Unless  very  considerable  in  amount,  or 
when  occurring  on  the  site  opposite  to 
the  pneumonic  lung,  it  does  not  very 
materially  modify  the  mortality.  Un- 
der the  latter  circumstances,  however, 
it  may  dangerously  lessen  the  respiratory 
surface.  Pneumothorax  has  been  men- 
tioned as  an  occasional  complication  ;  but 
its  existence  is  very  doubtful,  and  is  en- 
tirely unsubstantiated  by  post-mortem 
evidence.  Probably  the  tympanitic  note 
occasionally  heard  over  the  non-consoli- 
dated parts  has  given  rise  to  error  in  this 
respect. 

Pericarditis,  though  a  less  common 
event,  is  a  very  dangerous  complication. 
Huss's  statistics  show  that  it  proves  fatal 
in  more  than  half  the  number  of  cases 
atFected.  In  some  cases  it  appears  to 
originate  in  the  same  cause  as  the  Pneu- 
monia, or  it  may  be  caused  by  a  direct 
extension  of  the  inflammatory  affection — 
(it  may,  however,  occur,  and:  apparently 
with  about  equal  frequency,  in  pneumonias 
of  the  right  and  left  side) — or,  finally,  it 
may  in  some  cases  be  due  to  secondary 
septic  effects  resulting  from  the  absorp- 
tion of  inflammatory  products  in  the 
lung.'  Its  influence  on  the  pyrexia  and 
on  the  phenomena  of  resolution  have  been 
already  described. 

The  evidence  of  other  cardiac  lesions 
secondary  to  Pneumonia  is  but  slight,  but 
in  some  cases  therQ  appears  to  be  a  ten- 
dency to  the  formation  of  fibrinous  con- 
cretions in  the  cavities  of  the  heart. 

Icterus. — A  slight  icteric  tinge  of  the 
conjunctiva  is  by  no  means  uncommon. 
Distinct  jaundice  is  also  an  occasional 
complication.^  It  may  in  some  cases  be 
produced  by  congestion  of  the  liver,  arising 
from  the  impeded  circulation  in  the  lungs  ; 
in  others  it  is  probably  due  to  coincident 
gastro-duodenal  catarrh.  It  is  more  com- 
mon in  the  summer  than  in  the  winter 
months.  It  appears  to  be  more  frequently 
associated  with  Pneumonia  of  the  right 
than  with  that  of  the  left  lung  ;  but  it 
must  be  remembered  that  the  former  is 
much  more  liable  to  be  affected.  The 
theory  of  its  production  b}'  direct  exten- 
sion of  the  inflammatory  action  from  the 
lung  to  the  liver  is  now  generally  con- 
sidered untenable.''    I  have  met  with  one 

'  Dr.  Parkes,  Clinical  Lecture,  Med.  Times 
andGaz.  1860;  i.  187. 

^  It  occurred  in  7  per  cent,  of  Grisolle's 
cases,  in  less  than  1  per  cent,  of  237  cases 
analyzed  by  Rotli,  Wiirzb.  Med.  Zeitscli.,  i. 
Nos.  3  and  4.  Cvostek  (Canstatt's  Jahresb. 
1867)  met  with  icterus  in  the  proportion  of 
21  per  cent,  of  147  cases,  and  the  mortality 
in  these  cases  was  23-8  per  cent.  The  average 
mortality  of  the  whole  number  of  these  cases 
was  16-8  per  cent. 

'  Out  of  20  cases  observed  by  GrisoUe,  16 
were  associated  with  Pneumonia  of  the  right 


case  in  which  icterus  preceded  the  attack 
of  Pneumonia  ;  it  usually,  however,  fol- 
lows the  invasion  of  tlie  d'isease.  Accord- 
ing to  Grisolle,  the  liver  can  very  rarely 
be  felt  to  be  enlarged.'  Gastric  symp- 
toms, and  particularly  nausea  and  vomit- 
in"  tend  to  accompany  this  condition. 

Parotitis  is  a  rare  complication,  but  it 
is  one  whose  appearance  seriously  in- 
creases the  gravity  of  the  prognosis.  "Most 
of  the  cases  of  Pneumonia  in  which  it 
occurs  prove  fatal.  ^  Grisolle  states  that 
its  progress  is  very  rapid,  and  that  it 
tends  to  pass  into  suppuration  or  gan- 
grene. In  the  former  case,  the  pus  may 
burrow  deeply  among  the  muscles  of  the 
neck,  or  may  open  into  the  external  ear. 
The  pus  is,  however,  usually  infiltrated, 
so  that  but  little  escapes  on  incision.  It 
appears  to  be  most  common  in  advanced 
life.  The  only  case  in  which  I  have  met 
with  it  was  in  a  girl  aged  fourteen.' 

In  rare  cases  an  inflammatory  condition 
of  the  joints  occurs  in  the  course  of  Pneu- 
monia. Grisolle  reports  four  such.  In 
all  these  the  joint  affection  was  multiple, 
but  it  was  not  migratory.  Three  of  these 
cases  proved  fatal.  In  the  only  one  ex- 
amined the  joints  contained  pus,  and  Gri- 
solle considers  it  probable  that  the  affec- 
tion was  septic  in  its  nature,  since  in  all 
the  fatal  cases  the  lung  was  found  in  a 
state  of  suppuration.  In  one  case,  a  pa- 
tient of  Dr.  Keynolds,  a  man  of  dissipated 
habits,  effusion  came  on  in  the  knee-joint 
on  the  day  after  the  crisis,  attended  with 
a  slight  rise  of  temperature.  The  Pneu- 
monia resolved  perfectly,  but  the  swelling 
of  the  knee  became  chronic' 

Variations  in  the  Clinical  Aspect 
OF  Acute  Pkeujionia. 

Many  of  these,  depending  on  the  sever- 
ity of  the  coincident  affection  of  the  di- 
gestive or  of  the  nervous  system,  have 
been  already  described.  Three  classes, 
however,    deserve    some    mention,    viz., 

lung.  In  these  cases,  however,  the  right  and 
lower  lobes  were  affected  with  equal  fre- 
quency. 

1  Andral  reports  a  case  (Clin.  M6d.  iii.  p. 
441,  obs.  Iv.)  of  icterus  accompanying  Pneu- 
monia, where  the  hepatic  region  was  painful 
and  resistant.  The  stools  were  natural, 
though  all  the  tissues  were  stained  with  bile. 
Post-mortem,  the  liver  was  found  softened, 
and  of  a  deep  red  color.  The  biliary  passages 
were  free  ;  and  bile  could  easily  be  expressed 
from  the  gall-bladder  into  the  duodenum. 

2  Two  such  cases  are  related  by  B^hier, 
Conferences  de  Clinique  MSdicale. 

»  This  case  has  already  been  referred  to  as 
an  instance  of  Pneumonia  passing  into  gan- 
grene. 

■•  This  patient  was  transferred  to  the  surgi- 
cal wards,  and  I  am  unable  to  trace  his  sub- 
sequent history. 
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Latent  Pneumonia,  the  so-called  Typhoid  ! 
Pneumonia,  and  Pneumonia  assuming  an 
intermittent  type. 

Latent  Pneumonia.— The  class  of 
Lutcnt  Pnaimonia  is  an  ill-dcfiued  one, 
and  in  many  cases  in  children  the  accom- 
lianying  cerebral  aflection  may  mask  the 
ordinary  symptoms  of  the  disease. 

It  is  very  rarely  that  in  vigorous  adults 
the  inflammation  of  the  lungs  does  not 
present  characteristic  clinical  features, 
but  in  old  people  many  of  these  are  often 
absent.  In  cases  also  where  Pneumonia 
is  secondary  to  other  diseases,  the  chief 
symptoms  may  be  altogether  ^vanting. 
In  old  people  the  disease  may  be  only  re- 
vealed by  prostration,  headache,  and  de- 
lirium, and  none  of  the  usual  phenomena 
of  invasion  may  be  present.  Cough  also 
and  expectoration  may  be  entirely  absent, 
or  the  latter  may  fail  to  present  the  char- 
acteristic rusty  thit,  and  may  be  transpa- 
rent and  viscous,  or  simply  puriform. 
Subjective  dyspnoea  is  also  less  frequent, 
though  some  acceleration  of  the  respira- 
tion and  the  perversion  of  its  normal 
ratio  to  the  pulse  rarely  fail  to  be  ob- 
served. 

The  flushed  face  is  also  less  frequent  in 
the  i\<ie(\  than  in  adults,  and  the  coun- 
tenance is  often  pale,  earthy,  and  sunken. 
The  skin  may  be  dry  and  hot,  but  it  may 
fail  to  communicate  to  the  hand  the  pun- 
gent feeling  of  heat  sometimes  dcscril)e(l  ; 
or  it  may  be  relaxed  and  perspiring 
throughout.  Fever  is,  however,  almost 
always  present,  though  seldom  ranging 
so  high  as  in  adults  and  in  children.  Its 
presence  is,  however,  a  valuable  indica- 
tion for  a  careful  investigation  of  the 
chest,  since  Pneumonia  is  one  of  the  few 
febrile  affections  to  which  elderly  people 
are  liable.  The  disease,  however,  may 
be  so  entirely  latent  that  its  presence  in  a 
state  of  gray  hepatization  may  only  he 
revealed  post  mortem  after  a  sudden  and 
unexpected  death.' 

The  Typhoid  Form  of  Pneumonia 
is  very  connnon  in  elderly  people,  and 
might  be  described  as  a' sub-variety  of  the 
Latent  form.  Its  occurrence,  judging  from 
my  own  experience,  must  be  rare  in  this 
country,  though  some  of  the  severer,  and 
particularly  of  the  fatal  cases,  tend  to 
assume  towards  their  close  some  of  the 
characters  described.  Dr.  Stokes,  how- 
ever, has  found  it  more  common  in  Dub- 

'  Hourmann  et  Deohambre,  Pneumonle  des 
Vieillards  (Arch.  G^n.  de  Med.  2e  S^r.  xii. 
37).  These  authors  state  that  of  49  cases  of 
Pneumonia  in  old  people  uncomplicated  by 
disease  of  the  heart  or  brain,  21  were  latent. 
It  is  almost  always  latent  when  occurring  in 
old  people  with  cardiac  or  cerebral  affections. 
See  also  Cruveilhier,  Auat.  Path.  liv.  xxxii. 


lin.  It  has  also  been  described  by  Hux- 
hara  as  occurring  in  scorbutic  patients,  in 
whom  it  is  often  associated  with  dysen- 
tery, attended  by  bloody  stools.  Huss 
reiiiarks  that  it  occasionally  occurs  spo- 
radically, but  only  in  those  who  have 
been  exhausted  by  toil,  want,  or  other  de- 
pressing influences.  It  is  very  doubtful 
whether  the  reported  epidemics  of  this 
character  have  been  pure  Pneumonia,  or 
not  rather  typhoid  fever."  Many  of  the 
cases  in  which  Pneumonia  occurs  as  a 
complication  of  other  diseases  tend  to 
assume  this  type,"  but  it  may  occasionally 
be  met  with  as  the  primary  disease.  It 
may  be  described  as  a  form  of  Pneumo- 
nia marked  by  intense  prostration  and  by 
the  signs  of  profound  depression  of  the 
nervous  centres.  Its  invasion  is  often 
gradual ;  the  initial  rigor  may  be  slight 
or  nil,  and  pain  in  the  side  may  be  absent 
or  slight ;  the  cough  and  sputa  are  often 
present  at  the  outset,  hut  the  latter  may 
be  merely  viscous,  or  may  present  the 
characters  of  prune  juice.  Stupor,  alter- 
nating with  a  constant  low  muttering  de- 
lirium, and  associated  with  tremors  and 
subsultus  tendinum,  with  a  fixed  but 
vacant  expression  of  countenance,  and 
with  complete  abolition  of  senses  of  sight 
and  hearing,  and  also  in  some  cases  of 
the  faculty  of  speech,  are  its  most  promi- 
nent features.  The  tongue  is  dry  and 
brown,  and  sordes  form  on  the  teeth.  In- 
continence or  retention  of  urine  are  some- 
times observed.  The  pulse  is  small,  but 
markedly  accelerated.  Sloughs  may  form 
on  the  more  prominent  parts.  These 
symptoms  may  continue  through  the 
whole  course  of  the  disease,  which  usually 
ends  fatally  on  the  tenth  or  twelfth  day, 
or  later.  The  course  in  cases  of  recovery 
is  commonly  protracted,  and  resolution  is 
very  slow. 

AVunderlich  describes,  as  a  variety  of 
Pneumonia,  a  class  of  cases  attended  with 
early  breaking  down  of  lung-tissue  (J'du- 
chige  Pnewnonie),  which  present  a  great 
resemlilance  to  the  typhoid  form.  The 
sputa  are  fetid  and  of  a  dirty  color.  The 
fever  is  high,  and  prostration  sets  in 
early.  Sweating  is  profuse,  and  there 
is  a  tendency  to  colliquative  diarrhoea. 
Their  course  is  protracted,  and  they  tend 
to  a  fatal  termination.     When  recovery 

'  This  would  appear  to  he  the  case  in  the 
epidemic  quoted  by  Grisolle,  as  described  by 
Torchet,  at  Noyers,  M^m.  Acad.  Imp.  1838. 

2  Dr.  Stokes  (loc.  cit.  p.  339)  describes  va- 
rious forms:  (1)  As  a  complication  of  "En- 
teritis, or  Gastro-Enteritis  ;"  (2)  As  a  compli- 
cation of  true  typhus  ;  (3)  Occurring  in  cases 
of  had  erysipelas  ;  (4)  Occurring  in  cases  of 
diffuse  cellular  inflammation  ;  (5)  Occurring 
in  oases  of  delirium  tremens  from  excess  ;  (6) 
As  a  consequence  of  phlebitis  ;  (7)  As  appa- 
rently the  sole  disease. 
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takes  place  the  fever  subsides,  and  the 
sputa  lose  their  fetid  odor  and  peculiar 
color,  and  become  simply  purulent.  I 
have  seen  one  fatal  case  of  this  kind  asso- 
ciated with  dysentery,  and  with  sloughs 
in  the  mucous  membrane  of  the  stomacli. ' 
Some  forms  of  Pneumonia  occurring  sec- 
ondarily to  dilatation  of  the  bronchi  are 
very  prone  to  assume  this  character. 

iNTEBinTTBNT  Pneumonia. — Among 
the  inliabitants  of  malarial  districts  the 
symptoms  of  Pneumonia,  and  in  particu- 
lar the  p3Texia,  often  assume  an  intermit- 
tent type. 

The  invasion  is  commonly  attended 
with  rigors,  followed  by  pyrexia  and 
sweating ;  but  with  these  symptoms  of 
ague  the  physical  signs  of  Pneumonia 
may  simultaneously  make  their  appear- 
ance. In  some  cases,  after  the  first  twen- 
ty-four hours  the  fever  ceases,  and  during 
the  apyrexial  period  a  marked  improve- 
ment is  said  to  take  place  in  tlie  physical 
signs:  the  dulness  diminishes  and  the 
rales  disappear,  while  the  respiration 
over  the  affected  part  may  be  merely 
weak,  or  may  in  some  cases  retain  the 
bronchial  character.  A  second  invasion, 
however,  occurs  with  increased  severity 
after  twenty-four  or  forty-eight  hours, 
with  a  return  of  the  physical  signs.  The 
subsequent  intermissions  are  less  com- 
plete, but  the  pyrexia  in  such  cases  has 
always  a  distinctly  remittent  character, 
which  may  assume  either  tlie  quotidian 
or  tertian  type ;  the  cessation  of  the  pneu- 
monic signs  in  the  early  stages  is,  how- 
ever, more  complete  in  the  latter  than  in 
the  former  variety.  It  is  said  tliat  qui- 
nine, if  given  early,  will  cut  the  disease 
short;  Ijut  if  this  is  not  effected,  the 
Pnemnonia  tends  to  become  double,  and 
of  a  dangerous  character.  ^ 

In  some  cases,  however,  of  Pneumonia 
where  there  is  no  evidence  of  naalarial  in- 
fection, the  type  of  the  pneumonic  py- 
rexia is  distinctly  intermittent,  with  apy- 
rexial periods  whose  duratian  may  vary 
from  twelve  to  thirty-six  hours.  The  re- 
missions are  attended  with  marked  sweat- 
ing, and  also  with  an  alleviation  of  the 
chief  symptoms,  though  the  physical  signs 
usually  remain  unchanged  during  this 
period.  The  exacerbations  are  sometimes, 
but  not  always,  attended  by  a  return  of 
the  rigors  which  marked  the  primary  in- 
vasion.    This  class  of  cases  is  rare,  and 

'  Dr.  Stokes  (Cyc.  Pr.ict.  Med.  iii.  art. 
"Grastritig")  has  also  observed  this  form  of 
Pueumonia  associated  with  severe  gastro-en- 
terio  disturbance.  An  instance  of  this  form 
of  Pueumonia  is  given  by  Dr.  Laycock,  "  Fe- 
tid Bronchitis." 

^  See  Morehead,  Diseases  of  India,  p.  349 
et  seq.  Most  of  the  other  autliorities  on  this 
subject  will  be  found  quoted  in  Grisolle's 
work. 


the  conditions  determining  their  pecu- 
liarities are  not  fully  explained.  In  some 
instances  the  exacerbations  appear  to  be 
due  to  an  irregular  progress  of  the  Pneu- 
monia, but  in  others  no  determining 
cause,  either  of  the  remissions  or  of  the 
return  of  the  fever  can  be  discovered.' 


Pathology. 

A.  MoBBiD  Anatomy.— The  ditferent 
anatomical  changes  which  may  be  fouud 
in  the  course  of  acute  sthenic  Pneumonia 
have  been  ordinarily  described  under  the 
terms  of  JSiiyorgement,  Bed  Hepatization, 
Gray  Hepatization,  Suppuration,  and  Beso- 
lution. 

Dr.  Stokes  has,  however,  described  a 
stage  of  arterial  injection  antecedent  to 
that  of  engorgement,  and  characterized 
by  a  brighter  color  and  by  drynes.s  of  the 
pulmonary  tissue.  Opportunities  for  ob- 
serving this  condition  are  extremely  rare, 
and  its  very  existence  has  been  called  in 
question  by  Rokitansky  and  by  Skoda. 
There  is,  however,  reason  to  believe  in 
the  probability  that  such  a  state  may  pre- 
cede tire  subsequent  changes  of  the  in- 
flammatory period,  and  the  auscultatory 
signs  of  har.sh  respiration,  which  have 
been  described  by  Dr.  Stokes  as  attending 
it,  have  been  recognized  by  many  and 
different  authors.^ 

(1)  The  stage  of  Engorgement  is  charac- 
terized by  intense  congestion  of  the  pul- 
monary vessels  and  by  commencing  03dema 
of  the  lung. 

The  tissue  is  of  a  deep  reddish-purple 
tint.  It  is  heavier  than  natural,  and  has 
lost  some  of  its  resistance  and  elasticity. 
It  pits  on  pressure,  and  is  more  easily 
torn  tiian  a  healthy  lung.  On  section  a 
large  .amount  of  blood-stained  serosity 
escapes  from  the  cut  surface,  and  in  the 
earlier  stages  this  is  frothy  from  the  ad- 
mixture of  air.  During  this  period  the 
tissue  is  still  crepitant,  and  floats  in  wa- 
ter to  a  degree  corresponding  with  the 
extent  to  which  the  condition  has  ad- 
vanced. Under  the  microscope,  the  ca- 
pillaries of  the'  pulmonary  artery  are 
found  to  be  loaded  with  blood.  The  epi- 
thelial cells  of  the  air-vesicles  are  seen  to 
be  enlarged  and  granular,  and  occasion- 

'  See  Wunderlich,  Die  Eigenwarme  im 
Krankheiten ;  Thieme,  Die  Intennitterende 
Pnenmonie,  Diss.,  Jena,  1865  ;  Griesinger, 
Virchow's  Spec.  Path.  Therap.,  ii.  p.  43.  In 
none  of  the  reported  cases  of  this  condition 
with  which  I  am  acquainted  has  the  condi- 
tion of  the  spleen  been  mentioned. 

2  The  reality  of  its  existence  must,  how- 
ever, in  part  depend  on  the  question  of  the 
increased  arterial  supply  from  the  bronchial 
vessels,  since  congestion  of  the  capillaries  of 
the  pulmonary  artery  does  not  give  this  tint. 
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alty  the}-  exhibit  a  commencing  division 
of  tlieir  nuclei :  some  exudation-corpus- 
cles may  also  be  seen  in  the  alveoli,  min- 
gled with  red  blood-corpuscles  which  have 
escaped  from  the  capillaries. 

The  question  of  the  vessels  chiefly  con- 
cerned in  the  pneumonic  process  has  been 
largelj'  discussed  without  any  definite  set- 
tlement having  been  arrived  at.     It  has 
been  maintained  by  some  that  the  inflam- 
matory chanp;es  are  mainly  dependent  on  ; 
the  bronchial  artery  as  the  nutritive  ves- 1 
sel  of  the  lungs,'  and  ^'irchow's  observa- 1 
tions  have  shown  that  the  most  typical ' 
pneumonic  changes  may  ensue  in  parts  of; 
these  organs  whose  supply  from  the  pul-  [ 


monary  artery  has  been  completely  ar- 
rested by  tlie  occlusion  of  branches  of  this 
vessel.'  It  is  by  no  means,  however,  cer- 
tain that  the  nutrition  of  the  lung  is 
exclusively  conducted  by  the  bronchial 
artery,  and  it  is  not  at  all  improbable 
that  the  branches  of  the  pulmonary  ar- 
tery, whose  participation  in  the  process  of 
congestion  so  vastly  exceeds  that  of  the 
bronchial  capillaries,  may  have  no  incon- 
siderable share  in  the  exudative  processes 
which  distinguish  the  condition  of  hepati- 
zation. 

(2)  Bed  Hepatization  is  the  term  gene- 
rally adopted  for  the  appearance  observed 
in  the  second  stage.     In  it  the  lung  has 


Croupous  Pneumonia. — Red  Hepatization. — Sliowing  tlie  fibrinous  coagulum  in  one  of  the  pulmonary 
alveoli,  inclosing  within  its  meshes  numerous  leucocytes,  which  are  already  commencing  to  undergo  fatty 
metamorphosis.  A  few  leucocytes  are  also  seen  on  the  alveolar  walls,  and  the  alveolar  epithelium  is  swollen 
and  granular.     X  200.     (Green).] 


become  solid  ;  it  sinks  in  water,  and  the 
section  is  that  of  a  solid  tissue.  It  is  firm, 
as  if  the  lung  had  been  artificially  injected 
with  size  from  the  bronchi ;  but  it  has 
lost  its  elasticity  and  resistance,  it  tears 
easily,  and  breaks  down  into  a  pulp  under 
pressure.  Its  section  is  less  livid  than 
that  of  a  simply  congested  lung,  and  is  of 

'  This  question,  according  to  Virchow,  was 
first  raised  by  Boerhaave.  (See  Van  Swieten, 
Comm.  in  Aph.  Boerliaavc,  ii.  712.)  It  has 
also  been  ably  discussed  by  Dr.  Morehead, 
Pis.  of  India,  ii.  311. 


a    dull,   reddish-brown    tint   (sometimes 
likened,  but  not  very  exactly,  to  mahoga- 

'  Ges.  Abhand.  p.  369  et  seq.  Dr.  Waters 
(Dis.  of  Chest,  p.  30)  believes  that  the  pul- 
monary artery  is  exclusively  distributed  to 
the  walls  of  the  air-vesicles.  Since,  however, 
it  has  been  shown  that  some  of  the  products 
of  inflammation  may  escape  by  the  veins,  it 
is  possible  that  this  may  explain  such  cases 
as  those  described  by  Virchow  ;  though  some 
doubt  still  remains  as  to  whether  the  bron- 
chial arteries  may  not  participate  in  the  pro- 
cess more  than  Dr.  Waters's  suggestions  would 
lead  him  to  believe. 
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ny),  which,  however,  becomes  brighter 
after  a  short  exposure  to  the  atmospliere. 
It  is  also  opaque,  and  has  lost  the  glisten- 
ing transparency  of  ordinary  pulmonary 
tissue.'  The  color  is  not  absolutely  uni- 
form, but  mingled  with  the  reddened  tint 
is  a  grayish  appearance,  as  if  Chinese 
white  had  been  mixed  with  the  coloring 
matter.  Very  little  serosity  exudes  on 
section,  but  a  dirtjr,  rusty-looking,  red- 
dish fluid  with  a  certain  degree  of  viscid- 
ity may  be  expressed  or  scraped  from  the 
surface.  A  characteristic  appearance  of 
the  section  in  the  Pneumonia  of  adults  is 
the  granular  look  which  it  presents,  and 
which  is  still  more  distinct  when  the  tis- 
sue is  torn.  Tiie  granulations  are  small 
and  uniform  ;  they  give  the  torn  surface 
the  appearance  seen  on  the  exterior  of  a 
nutmeg,  and  they  may  easily  be  separated 
on  scraping  the  tissue.  This  granular 
appearance  is  less  distinct  in  children, 
and  varies  also  in  degree  according  to  the 
amount  of  oedema  present.^ 

During  this  stage  the  interlobar  septa, 
and  even  the  larger  bronchial  vessels,  are 
still  distinct,  and  participate  but  little  in 
the  inflammatory  changes,  but  the  lat- 
ter are  sometimes  filled  with  solid  exuda- 
tion-matter. The  vesicular  character  of 
the  lung  is,  however,  entirely  destroyed, 
being  replaced  by  the  granular  look  just 
described. 

The  tissue  is  greatly  increased  in  weight, 
and,  according  to  Gendrin,  its  specific 
gravity  when  compared  with  that  of 
healthy  lung  may  be  as  1'15  or  1'9  to  1. 

The  lung  is  expanded  by  the  exudation 
present  to  the  fullest  capacity  of  its  nor- 
mal dimensions.  It  is  possible  also  that 
it  may  somewhat  exceed  this.  The  pos- 
sibility of  its  thus  retaining  the  impress 
of  the  ribs  has  been  largely  discussed  ;  but 
it  has  been  definitely  settled  in  the  affirm- 
ative. 

The  pleura  almost  invariably  partici- 
pates in  the  inflammatory  changes  when 
the  part  affected  is  superficial.  It  loses 
its  normal  translucency  and  becomes 
opaque,  and  it  is  generally  covered  with 
a  layer  of  fibrinous  exudation. 

When  the  stage  of  red  hepatization  has 
lasted  some  days,  its  color  becomes  paler 
and  whiter.  This  is  due  to  individual 
granulations  becoming  whiter  in  aspect, 
either  singly,  or  in  groups  scattered 
through  the  surrounding  reddened  tis- 
sue ;  and  this  change  produces  a  mot- 
tled look  in  the  inflamed  part.  Coinci- 
dently  with  this  change  of  color  there  is  a 
gradually  increasing  loss  of  the  solidity  of 
the  affected  tissue :  the  exudation  lique- 


'  It  is  to  be  remarked  that  this  translucency 
is  preserved  in  conditions  of  collapse,  and  that 
the  dead  opacity  of  appearance  is  one  of  the 
best  characteristics  of  the  pneumonic  process. 

^  See  Appendix  C. 


fles,  and  more  fluid  can  be  expressed  from 
the  cut  surface,  and  the  state  may  gradu- 
ally pass  into  that  of  gray  hepatization, 
though  it  is  very  questionable  whether 
perfect  resolution  does  not  often  take  place 
without  the  latter  being  fully  attained. 

The  two  conditions  are,  however,  fre- 
quently found  intermingled,  and  the  lung 
then  acquires  a  marbled  appearance, 
which,  as  Laennec  remarked,  may  closely 
resemble  some  forms  of  granite. 

(3)  Gray  Hepatization. — In  this  condition 
the  cut  surface  of  the  affected  part  is  of  a 
uniform  gray  tint,  generally  presenting, 
however,  a  somewhat  greenisli  or  olive 
tinge.  The  redness  of  the  preceding  stage 
has  disappeared  entirely,  and  the  granu- 
lar character  has  become  less  distinct. 
The  tissue  has  lost  its  firmness  and  has 
become  soft  and  pulpy,  and  allows  a  dirt}^- 
looking,  puriform,  gray  fluid  to  be  abund- 
antly exuded,  both  on  scraping  and  on 
pressure.  Sometimes  a  further  stage  of 
softening  is  reached,  though  this  is,  com- 
paratively speaking,  very  rarely  ob- 
served. Many  minor  variations  of  ap- 
pearance are  presented  in  this  state,  which 
usually  is  found  in  persons  of  bad  consti- 
tution or  in  cases  where  Pneumonia  is 
secondary  to  other  diseases.  The  difler- 
ence  in  the  appearances  observed,  depend, 
however,  for  the  most  part,  on  the  greater 
or  less  amount  of  oedema  present,  and 
in  the  comparative  indistinctness  of  the 
granulations.  In  some  instances  iAiese 
are  entirely  absent,  and  the  tissue  is  uni- 
form, smooth,  and  glistening.  Under 
these  circumstances  a  large  amount  of 
serum  may  escape  on  pressure,  containing 
but  few  solid  elements,  and  not  present- 
ing, therefore,  the  milky,  puriform  detri- 
tus usually  observed.  Such  conditions 
are  not  uncommon  in  cases  of  Pneumonia 
proving  fatal  in  the  course  of  Bright's  dis- 
ease, when  attendant  oedema  of  the  lung 
complicates  the  inflammatory  process.  In 
some  instances  also  this  condition  appears 
capable  of  remaining  for  some  time  in  a 
chronic  state,  when  it  may  form  one  of 
the  stages  of  transition  between  acute  and 
chronic  Pneumonia.  This  is  particularly 
the  case  in  some  forms  of  phthisis,  but  it 
is  also  seen  independently  of  the  compli- 
cation with  tubercles.  The  consolidated 
lung  still  retains  the  gray  marbled  ap- 
pearance, and  some  serosity  may  escape 
on  pressure,  but  the  tissue  gradually  ac- 
quires a  more  resistiui;-  character,  and 
does  not  break  down  easily  into  detritus.' 


I  I  doubt  much  whether  cheesy  changes  in 
the  exudation,  as  described  by  Niemeyer,  are 
commonly  observed  in  this  form  of  Pneu- 
monia, independently  of  tubercular  forma- 
tions in  the  walls  of  the  air-vesicles.  Such 
an  erent  may  be  possible,  but  I  believe  that 
cheesy  masses  commonly  found  in  sucli  lungs 
in  phthisical  patients  are  usually,  though  not 
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(4)  Suppuration  of  the  Lung. — In  this 
state  tiie  lung  presents  a  3-ellower  appear- 
ance than  that  seen  in  the  gray  hepatiza- 
tion.    Tlie  granular  character  is  lost,  and 


a  diffluent  puriform  fluid  exudes  from  the 
cut  surface.  The  whole  tissue  of  the  lung 
is  softened'  and  pulpy,  and  breaks  down 
with  the  greatest  facility  under  very  slight 


Croupous  Pnenmonia,— Gray  Hepatization.— Showing  the  large  accumulation  of  cellular  elements  within 
one  of  the  pulmonary  alveoli,  which  in  some  parts  have  undergone  such  extensive  fatty  degeneration  that 
their  distinctive  outlines  are  no  longer  visible.    X  200.     (Green.)] 


pressure,  and  it  may  thus  give  rise  to  the 
false  impression  that  an  abscess  has  been 
formed.  The  condition  is  not,  however, 
specifically  distinguished  from  either  of 
those  last  named,  in  respect  of  the  changes 
in  the  pulmonary  tissue,  since  pus-cells 
are  present  in  all  stages  of  the  pneumonic 
process  ;  and  the  greater  degree  of  soft- 
ness and  the  changes  of  color  observed  in 
the  so-called  gray  hepatization  and  sup- 
puration of  the  lung  are  only  due  to  the 
increasing  anaemia  caused  by  the  pressure 
of  the  accumulated  products  of  inflamma- 
tion in  the  interior  of  the  air-vesicles,  and 
by  the  progressive  degrees  of  fatty  de- 
generation in  the  cell-forms  thus  pro- 
duced :  while  the  gradual  softening  is 
attributable  to  the  liquefaction  of  the  pre- 
viously solidified  exudation.' 

invariably,  the  result  of  a  secondary  tubercu- 
lar growth.  The  discussion  of  this  question, 
however,  belongs  to  that  of  Phthisis,  and 
cannot  be  entered  upon  here. 

'  It  has  been  repeatedly  affirmed  that  this 
condition  is  not  a  true  ' '  suppuration  of  the 
lung;"  as  stated  by  Gluge,  and  certainly  it 
does  not  specifically  differ  from  the  previous 
stages,  since  pus-cells  are  produced  through- 
out the  whole  pneumonic  process.  The  ques- 
tion is  one  of  terms  rather  than  of  a  reality, 
but  as  the  contents  of  the  air-vesicles  are  more 
purely  puriform  than  in  the  earlier  stages, 
there  appears  to  me  to  be  no  objection  to  re- 
taining tlie  expression. 


(5)  During  the  stage  of  Besolidion  the 
liquefied  exudation  matter,  and  the  cell- 
forms  which  have  degenerated  and  broken 
down,  are  gradually  absorbed.  The  ex- 
pectoration is  often  in  such  cases  so  insig- 
nificant as  by  no  means  to  account  for  the 
elimination  in  this  manner  of  these  pro- 
ducts, and  the  greater  part  must  neces- 
sarily be  removed  by  absorption.  Oppor- 
tunities for  the  observation  of  lungs  in  this 
condition  are  rare.  I  once  found,  three 
weeks  after  the  physical  signs  had  disap- 
peared, a  considerable  amount  of  oedema 
remaining  in  the  affected  parts,  together 
with  a  marked  loss  of  elasticity  of  the 
tissue'. 

It  is  a  matter  of  some  interest  that 
Pneumonia  has  been  described  as  a  disease 
of  intra-uterine  life.  T.  Weber^  mentions 
it  as  existing  in  two  forms,  a  white  hepati- 
zation and  a  red.  The  former,  however, 
is  now  generally  considered  to  be  a  syph- 
ilitic affection.  The  red  hepatization  of 
intra-uterine  life  occurs  as  a  lobar  Pneu- 

'  An  accident  prevented  my  making  a  mi- 
croscopic examination  of  this  lung.  Similar 
conditions  have  been  described  by  Laenneo 
and  Grisolle.  Laenneo's  description  of  the 
process  is  very  minute,  and  subdivided  ac- 
cording to  the  different  stages.  It  would  ap- 
pear, however,  doubtful  whether  these  can  be 
so  perfectly  defined  as  was  attempted  by  him. 

2  Path.  Anat.  des  Neugeb.  und  Sauglinge, 
il.  41  et  seq. 
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monia.  It  is  most  commonly  met  with 
during  epidemics  of  puerperal  fever,  which 
Weber  believes  may  produce  blood-poison- 
ing in  the  mother  before  delivery. '    The 

Fig.  27. 
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Air-vesicles  of  Inflamed  Lung. 


lung  is  very  much  gorged  with  blood,  and 
is  softer  than  in  the  ordinary  form  of  red 
hepatization,  thougli  resembling  the  Pneu- 
monia found  in  some  conditions  of  blood 
dyscrasia.  The  disease  usually  proves 
fatal  within  a  few  iiours  after  birth. 

The  microscopical  examination  of  a 
pneumonic  lung'  is  at  once  sufficient  to 
show  that  the  inflammatory  products  are 
almost  entirely  accumulated  in  the  in- 
terior of  the  air-vesicles.  This  is  seen  in 
rig.  27  (x  100  diam.);  and  tlie  same  ap- 
pearance persists  throughout  all  the  stages 
of  the  process,  including  that  of  gray 
hepatization,  in  which,  as  originally  re- 
marljed  by  G-luge,^  the  elastic  fibres  are 
still  distinct.  The  walls  of  the  vesicles 
are,  however,  somewhat  swollen,  but  this 
is  almost  entirely  owing  to  the  congestion 
of  the  capillaries,  and  there  is  an  entire 
absence  of  any  interstitial  growth  or  exu- 
dative process  within  or  external  to  them. 
In  some  parts,  &  6,  in  hardened  prepara- 
tions, the  contained  masses  of  cells  sepa- 
rate from  the  walls  of  the  air-vesicles, 
leaving  the  latter  intact. 

When  examined  with  a  higher  power 
(Figs.  28  and  29,  x  700),  the  alveoli  are 
seen  to  be  occupied  by  a  considerable 
variety  of  cell-forms  held  together  by  a 
tenacious  material,  and  mingled  with  a 
number  of  free  red  blood-corpuscles  (Fig. 
28,  &).     The  amount  of  these  latter,  how- 


Pig.  28 


Alveoli  ia  Pneumonia. 


ever,  varies  greatly,  but  in  some  instances 
it  may  be  so  excessive  as  to  form  a  large 
proportion  of  the  material  filling  the 
alveoli.  In  the  earlier  stages  of  the  pro- 
cess, the  epithelial  cells  of  the  alveoli  and 
smaller  bronchioles  are  seen  in  dilFerent 

'  Forster  (Handb.  der  Path.  Anat.,  2d  Ed. 
ii.  24S)  says  that  he  has  met  with  this  change 
under  similar  oiroumstanoes. 


sta^Tes  of  transformation  and  proliferation. 
They  are  greatly  enlarged,  measuring 
from  tsVjt  to  „\^  or  ^Air  of  an  inch  in 
diameter.      They    tend    to    assume    tlie 


1  On  this  subject   see   also  Dr.  Da  Costa, 
"Amer.    Journ.  Microscop.  Science,"   1855; 
and  Rindfleisoh, 
lehre." 

2  Anat.  Micro.soop.  1838. 
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.ou.d  fo™,  but  son^e  (Pig.  3^.  .^  are  ;  J^^^^^^^^^ 
at  times  irregular  m  shape,  iheyaieior  ,  ojwi-iul.,  <^\\<'^  ^J^^^^  „„„+„;„  „«  c^n^c^  „<■ 
the  most  part  very  granular.' 


showing  that  they  contain  an  excess  of 


Fig.  29. 


Alveoli  in  Pneumonia. 

fibrinous  matter  ;  but  as  the  process  ad-  I  their  interior.  The  nuclei  in  these  cells 
\  auccs  the  granular  character  is  mainly  are  sometimes  single,  and  show  a  distinct 
due  to  the  accumulation  of  fat  drops  in  |  nucleolus  (Fig.  28,  a;  Fig.  30,  ace);  but 

Fig.  30. 


Altered  Epithelial  Cells  in  Pneumonia. 


in  the  majority  of  instances  the  nuclei 
may  be  seen  in  all  stages  of  multiplication 
and.  division  (Fig.  29,  bb;  Fig.  30,  6  ed), 
until  several  nuclei  are  found  accumulated 
in  the  interior  of  the  cells  (Fig.  30,/). 

'  In  Figs.  28  and  29,  the  preparations  from 
whioli  tlae  drawings  wer*  made  were  put  up 
in  Canada  balsam  or  Damara  gum,  and  tlie 
antecedent  modes  of  preparation  (immersion 
in  turpentine  and  cliloroform)  dissolved  out 
the  fat  granules. 


Large  cells  may,  however,  at  times  be 
found  in  other  conditions  in  which  the 
nucleus  has  disappeared,  and  the  cell  may 
only  present  a  clear  hyaline  cavity  in  its 
interior,  which  gradually  increases  in  size 
until,  in  some  instances,  only  a  narrow 
margin  of  the  granular  cell  contents  is 
seen  surrounding  the  central  space  (Fig. 
29,  c;  Fig.  30,  h  fc).  Together  with  these 
there  are  seen  various  forms  of  pyoid  cells, 
some  of  which  present  one,  and  others 
two  nuclei   or  more  (Fig.  30,/).     They 
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are  smaller  than  the  foregoing,  and  ave- 
rage from  so'dj;  to  j/j^  of  au  inch  in 
diameter ;  the  nuclei  vary  in  size  from 
5„Vff  to  7;„Uof  an  inch.  Many  round 
cells  are  also  seen  in  which  no  nucleus  is 
apparent  (Fig.  30,  h).  !<ome  of  these  cor- 
respond in  appearance  with  that  presented 
by  the  nuclei  of  the  larger  cells  ;  others 
bear  the  closest  resemblance  to  lymphoid 
cells  or  to  the  white  corpuscles  of  the 
blood  ;  others  again  are  larger  than  these 
(Fig.  30,  i).  The  whole  of  these  cells  are 
finely  or  coarsely  granular,  the  granules 
being  mainly  of  a  fatty  nature.  They 
are  often  stained  by  imbibed  hematiue, 
and  in  the  later  stages  pigment  granules 
tend  to  accumulate  in  increasing  numbers 


in  their  interior.  They  are  seen  in  Tigs. 
■29;  29,  to  be  irregularly  scattered  among 
the  larger  epithelial  cells. 

As  the  process  advances,  the  granule 
cells  become  more  numerous,  and  the 
epithelial  cells  in  great  measure  disa|)pear. 
I  This  is  due  to  the  fatty  disintegration  of 
the  latter,  which  may  be  seen  in  all  stages 
of  this  change,  large  tracts  being  filled 
with  coarser  granule  cells,  and  with  the 
compound  granular  bodies  of  Gluge.  They 
break  down  and  their  nuclei  are  set  free, 
until  the  interiors  of  the  alveoli  are  almost 
entirely  occupied  by  the  smaller-sized 
round  nucleated  and  non-nucleated  cells 
(Fig.  31),  in  which  large  quantities  of  fat 
granules    become    accumulated.     These 


Fig.  31. 


Alveoli  In  advanced  Pneumonia. 


appearances  are  most  common  when  the 
stage  of  gray  hepatization  is  reached  ;  but 
similar  conditions  are  often  found  in  parts 
which  to  the  naked  eye  still  present  the 
aspect  of  red  hepatization.  In  the  earlier 
periods  the  cells  are  agglutinated  together 
by  a  material  of  a  cohesive  nature,  which 
is  usually  considered  to  be  fibrin,  but  of 
the  nature  of  which  no  very  precise 
chemical  proof  has  been  afibrded  ;'  but  it 

'  In  the  earlier  stages  of  the  pneumonic 
process,  durhig  the  period  of  engorgement, 
the  air-vesicles  are  loaded  with  a  clear  but 
very  tenacious  fluid,  which,  however,  be- 
comes cloudy  on  the  addition  of  acetic  acid. 
During  the  height  of  the  consolidation  acetic 
acid  effects  a  partial  clearing  of  the  effused 
material,  while  during  the  stage  of  liquefac- 
tion the  qualities  of  this  fluid  in  respect  to 
the  reaction  with  acetic  acid  revert  to  the 
first  stage.  (Rindfleisch,  Lehrbuch  der  Path. 
Gewebelehre,  363.) 
VOL.  II.— 13 


may  sometimes  present  a  fine  network 
like  that  seen  in  whipped  fibrin  from  the 
blood.  Its  cohesive  nature  is,  however, 
distinctly  seen  in  the  fiict  that  the  gran- 
ules may  be  scraped  or  washed  out  entire 
from  the  cut  surface,  and  these  not  in- 
frequently present  the  forms  of  casts  ot 
the  smaller  bronchi  and  infundibula,  and 
consist  of  masses  of  the  cells  now  described. 
If  a  section  of  the  lung  in  this  state  be 
carefully  washed  over  with  a  camel's-hair 
pencil,  cells  are  seen  still  remaimng  be- 
tween and  imbedded  among  the  elastic 
fibres  of  the  alveoh,  mingled  with  an  ad- 
ventitious network  of  a  fibrinous  nature 
(Flo-  3-2)  These  fibres  have  not,  how- 
eve?,'  the  definite  outline  and  the  regular 
arrano-ement  seen  in  the  process  of  growth 
which  characterizes  tubercular  formation, 
and,  though  in  section  some  cells  are  seen 
irregularly  scattered  over  the  walls  ot  the 
alveoh,  no  interstitial  growth  appears  to 
take  place  in  these  during  the  process  ot 
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acute  Pneumonia.  In  the  later  stages  of 
the  process  the  material  holding  the  cells 
together  loses  much  of  its  cohesive  prop- 
erties, and  becomes  more  fluid,  and,  to- 
gether with  the  cell-forms  observed,  great 
numbers  of  free  oil  globules  and  of  gran- 


ules of  protein  matter  become  apparent. 
In  this  stage,  scrapings  of  the  tissue  yield 
only  cells  and  a  tenacious  fluid,  and 
neither  the  granules  nor  the  casts  of  the 
bronchi  can  be  separated  entire. 
The  full  discussion  of  the  pathology  of 


Alveolus  in  advanced  Pneumonia. 


these  processes,  involving  as  it  does  the 
whole  question  of  the  nature  of  the  changes 
of  tissues  in  inflammation,  can  necessarily 
be  only  briefly  dwelt  upon  here.  The 
points  of  greatest  interest  in  relation  to  it 
are  those  regarding  the  nature  of  the  ex- 
udation process,  and  the  origin  of  the 
cells  which  are  produced  in  such  excess  in 
the  interior  of  the  air-vesicles.  Until  the 
publication  of  Cohuheim's  researches,  the 
opinion  generally  received  was  that  of 
Yirchow,  that  the  coagulable  material  was 
derived  from  blood-plasma,  changed  dur- 
ing its  passage  through  the  inflamed  tis- 
sues, and  that  the  cell-forms  found  were 
the  result'  of  increased  growth  from  pre- 
existing tissues.  Colmheim's'  statement, 
that  the  so-called  pus-cells  in  inflammatory 
processes  consist  chiefly  of  the  white  cor- 
puscles of  the  blood  which  have  passexl 
through  the  walls  of  the  bloodvessels,  has 
been  absolutely  adopted  by  Professor  Axel 
Key'^  in  respect  to  Pneumonia,  though 
here  the  kind  of  proof  obtainable  in  the 
mesentery  and  in  the  tongue  of  the  frog  is 
necessarily  wanting.  That  such  a  passage 
takes  place  in  these  parts  in  the  frog  can 
be  easily  verified,  but  that  this  migration 
of  the  white  corpuscles  is  the  sole  source 
of  the  vast  increase  of  cells  found  in  in- 
flamed parts  appears  to  me  inconsistent 
with  facts.  I  believe  that  all  the  cells 
and  nuclear  elements  (centres  of  nutrition) 
of  a  tissue  participate  in  the  inflammatory 
process,  and  multiply  in  number  by  di- 
vision. 

The  illustrations  which  I  have  given  of 
these  processes  during  Pneumonia  are,  I 

■  See  Appendix  D. 

2  Hygeia,  1868,  p.  530.  Translated  by  Dr. 
W.  Moore  (Med.  Times  and  Gazette,  1869, 
452). 


think,  sufficient  to  confirm  this  proposi- 
tion, and  the  same  fact  may  be  abundantly 
seen  in  the  frog's  mesentery,  where,  in 
parts  when  no  escape  of  corpuscles  from 
the  bloodvessels  is  taking  place,  and  even 
before  this  process  has  commenced,  a 
great  increase  of  the  nuclei  in  the  tissue 
may  be  observed  without  a  single  cor- 
puscle having  migrated  from  elsewhere 
into  such  parts. 

The  tendency  of  all  irritative  growtli  is 
to  approximate  to  what  may  be  consid- 
ered as  the  primary  or  lymphoid  cell- 
forms,  and  hence  "pus-cells,"  which  in 
some  cases  are  undistinguishable  from  the 
white  corpuscles  of  the  blood,  are  pro- 
duced wherever  rapid  growth  of  this  na- 
ture occurs.  I  believe,  therefore,  that 
while  a  number  of  the  cells  in  the  pulmo- 
nary alveoli  may  be  those  which  have  es- 
caped from  the  bloodvessels  of  this  part, 
another  series  are  produced  in  the  man- 
ner above  described,  and  which  in  their 
final  stages  are  undistinguishable  from 
the  former.' 

With  respect  to  the  exudation,  it  may 
be  held,  when  spontaneously  coagulable, 
to  consist  mainly  of  the  blood-plasma; 
but  the  condition  of  this  product  in  the 
early  stages  of  Pneumonia  suggests  at 
least  a  doubt  whether  it  is  merely  a  trans- 
udation, or  not  rather,  as  Virchow  has 


1  That  a  local  production  of  white  corpus- 
cles takes  place  either  in  the  lymphatics  or 
in  the  bloodvessels  (and  probably  in  both)  of 
an  inflamed  part,  is,  I  think,  probable  from 
the  great  increase  of  these  in  the  blood  gen- 
erally. If  this  were  not  the  case  their  exit 
at  the  seat  of  inflammation  ought  largely  to 
diminish  their  relative  number  in  the  sys- 
temic blood,  whereas  precisely  the  reverse  is 
observed. 
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taught,  that  it  owes  some  of  its  proper-  [ 
ties  to  transformations  which  it  has  mi-  ! 
dergone  during  its  passage  througli  the 
inflamed  tissues. 

The  terminations  of  acute  Pneumonia 
in  abscess  and  gangrene  are  very  rare. 

Abscess^  is  probably  tlie  rarer  of  tliese. 
It  is  due  directly  to  the  breaking  down  of 
the  lung-tissue,  and  it  is  most  commonly 
found  in  parts  which  are  the  seat  of  gray 
hepatization.  The  size  of  such  abscesses 
varies  from  that  of  a  bean  or  a  pea  to  a 
cavity  of  some  inches  in  diameter.^  They 
may  in  rare  instances  give  rise  to  pneu- 
mothorax, and  a  case  is  reported  of  an 
opening  being  effected  into  the  pericar- 
dium.' They  are  sometimes  found  sur- 
rounded by  a  thickened  wall  of  false  mem- 
brane, but  more  commonly  they  merely 
form  irregular  excavations  in  the  soft- 
ened tissue  which  may  hang  in  irregular 
necrotizing  rags  in  their  interior. 

Qangrene  has  been  already  stated  to  be 
rare  in  acute  primary  Pneumonia,  but  its 
occasional  occurrence  seems  to  be  indis- 
putable.'    It   may   invade  considerable 

'  Huss  estimates  its  frequency  as  once  in 
50  or  60  oases  ;  Laennec  only  saw  five  in- 
stances, but  he  probably  overrated  their  fre- 
quency as  diagnosed  by  pliysioal  signs. 
Chomel  met  with  it  three  times  ;  Louis,  An- 
dral,  and  GrisoUe  have  each  observed  only 
one  instance.  Morehead  (loc.  cit.)  in  1S9 
oases  only  found  live  instances.  Of  twenty- 
five  cases  collected  by  GrisoUe  from  different 
sources,  eight  occurred  above  aetat.  70,  twelve 
above  aetat.  50,  and  three  above  jetat.  45. 
According  to  the  statements  of  Barthez  and 
Rilliet,  and  of  all  other  authors,  abscesses  are 
very  rare  in  the  primary  Pneumonia  of  child- 
hood, contrasting  in  tliis  respect  with  the 
effects  of  Broncho-pneumonia.  They  appear 
to  he  proportionately  more  frequent  in  Pneu- 
monia of  the  upper  than  in  that  of  the  lower 
lobes,  especially  when  the  relative  liability  of 
these  parts  of  the  lung  to  the  primary  disease 
is  considered.  Multiple  abscesses  are  most 
commonly  the  result  of  py;emia,  and  have 
been  described  under  this  head.  (See  vol.  i. 
of  this  work.)  Rare  instances  may  be  found 
of  abscesses  in  the  lung  caused  by  those 
formed  in  the  different  organs  of  the  abdomi- 
nal cavity  perforating  the  diaphragm.  Several 
cases  of  this  kind  bave  been  collected  by  Dr. 
Stokes.  (See  also  Ulcer  of  Stomach,  vol.  ii.) 
Foreign  bodies  entering  the  lung  are  also  an 
occasional  caiise. 

*  A  remarkable  case  of  tlie  cicatrization  of 
an  abscess  is  reported  by  Dr.  Stokes.  Laen- 
nec describes  one  involving  the  greater  part 
of  the  middle  and  lower  lobes. 

3  Beclard,  Bull.  Soc.  Anat.  1863,  p.  356. 
(GrisoUe.) 

_  *  Andral,  Clin.  Med.,  obs.  vol.  iii.  63  and 
68.  Willigk  (PragerVierteljahresch.  xsxviii. 
p.  13)  found  gangrene  in  52  out  of  583  post- 
mortems of  Pneumonla:=3'3  per  cent.  It  oc- 
curred in  3-6  per  cent,  of  the  males,  and  2-9 
per  cent,  of  the  females.     Huss,  in  2166  cases 


tracts  of  tissue.  The  distinction  between 
some  forms  of  gray  hepatization  and  true 
gangrene  is  not  always  very  sharply  de- 
lined.  The  former  may  be  found  rapidly 
breaking  down  into  a  pulpy  detritus  of  a 
dirty  and  blackened  appearance,  but  want- 
ing the  characteristic  odor  of  a  gangrenous 
lung.  Such  states  appear  to  occur  most 
commonly  in  persons  of  bad  constitution 
or  under  peculiar  conditions  of  blood- 
poisoning.'  This  state  corresponds  with 
the  Ichorous  {J'duddge)  Pneumonia  of 
"VVunderlich,  to  which  allusion  has  been 
already  made.  The  condition  is  usually 
accompanied  by  intense  typhoid  prostra- 
tion, and  the  Pneumonia  only  appears  to 
be  part  of  a  constitutional  state  which  is 
of  the  extremest  gravity. 

When  true  gangrene  takes  place,  the 
part  affected  is  dark  and  stinking,  and 
is  commonly  reduced  to  a  pulpy  debris. 
The  gangrenous  fragments  are  not  infre- 
quently found  floating  in  a  pseudo-cavity 
amid  fetid  putrilage.  Huss  attributes 
its  origin  to  thrombosis  occurring  in  the 
branches  of  the  pulmonary  artery — a  view 
originally  entertained  by  Carswell  f  but 
in  some  instances  it  may  be  due  to  the 
directly  destructive  effect  of  the  inflam- 
matory process  destroying  the  vitality  of 
the  tissue,  or  to  an  arrest  of  the  circula- 
tion by  the  excessive  accumulation  of  its 
products  in  tlie  interior  of  the  air-vesicles. 
The  portions  affected  are  commonly  sur- 
rounded by  tissue  in  a  state  of  gray 
hepatization. 

Site. — The  most  frequent  seat  of  acute 
primary  Pneumonia  is  in  the  lower  lobe 
of  the  right  lung. 

The  excess  of  frequency  of  the  affection 
of  the  right  lung,  independently  of  the 
seat  of  the  disease,  over  that  of  the  left,  is 

of  Pneumonia,  met  with  only  12  instances : 
all  were  in  males,  aged  from  35  to  55,  and 
all  the  cases  were  in  patients  of  exhausted 
constitutions.  Dr.  West  (loc.  cit.  p.  31S) 
says  that  "the  lung  in  childhood  shows  a 
much  greater  tendency  to  pass  into  a  state  of 
gangrene  than  in  adult  age. ' '  This  tendency, 
however,  is  not  seen  in  the  acute  Pneumonia 
of  children,  and  instances  of  sucli  an  occur- 
rence only  occur  singly  in  the  works  of  differ- 
ent authors.  (See  Steflfen,  loc.  cit.)  Ziems- 
sen  (loc.  cit.)  met  with  only  one  case  out  of 
201  instances  of  primary  Pneumonia  in  chil- 
dren. TTT     -1 

1  See  a  case  by  Bamberger  (Deutsche  Kiinik, 
1850,  115)  of  Pneumonia  of  this  nature  pass- 
ing into  abscess.  It  occurred  five  days  after 
parturition.  A  case  is  reported  by  Dr.  Lay- 
cock  (Fetid  Bronchitis,  p.  27)  of  acute  gan- 
grenous Pneumonia  destroying  nearly  the 
whole  of  one  lung,  and  proving  fatal  within 
a   month.     Tubercles   were   present   in   this 

case. 

3  lUust.  Elem.  Forms  of  Disease,  art.  "Mor- 
tification." 
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variously  stated  by  different  observers^'  in 
tlie  proportions  of  5  to  3  or  7  to  4.  Tliis 
predojninance  of  the  riglit  side  over  tlie 
left  exists  from  the  earliest  infancy,  but 
diminishes  somewhat  -svith  advancing  age." 
The  same  relative  proportions  obtain 
equally  for  both  sexes. 

The  lower  lobe  is  affected  more  frc- 
quentlv  than  the  upper  in  both  lungs  col- 
lectively in  the  proportion  of  about  3  to 
•2.'  The  proportion  remains  nearly  the 
same  for  childhood'  and  adult  age  ;  but 
in  more  advanced  periods  of  life  there  is  a 
great  tendency  to  invasion  of  the  upper 
lobes.  This  proportion,  however,  accord- 
ing to  Dr.  Stokes,  varies  from  }ear  to 
vear  and  it  appears  also  to  be  sometimes 
influenced  by  epidemic  causes,  rendering 
the  upper  lobe  more  liable  to  suffer  than 
the  lower. 

In  relation  to  the  lung  affected.  Pneu- 
monia of  the  upper  lobe  is  singularly  more 
common  in  the  right  than  in  the  left  lung,^ 
and  with  a  relative  frequency  which  is 
greatly  in  excess  of  the  proportion  ob- 
served in  the  affections  of  the  two  sides, 
when  considered  independently  of  the 
locality  of  the  inflammation. 

The  middle  lobe  of  the  right  lung  is 
still  less  frequently  affected.  Dr.  ~\Valshe 
states  that  Pneimionia  having  this  site  is 
usually  either  the  result  of  endocarditis, 
or  that  it  depends  on  blood-poisoning. 

Double    Fneumonia    is    comparatively 

■  Huss,  of  2G16  cases,  found  53  per  cent,  in 
the  right  lung,  32  per  cent,  in  tlie  left,  and 
double  Pneumonia  in  15  per  cent.  GrisoUe, 
in  1430  oases,  collected  from  various  authors, 
found  742  cases  in  the  rii;]it  lung,  42(J  in  the 
left,  and  double  Pneumonia  in  262.  The 
latter  number  he  regards  as  iToubtful. 

2  Hourmann  and  Dechambre  found  in  old 
people  the  proportionate  frequency  of  Pneu- 
monia of  the  right  lung  to  that  of  the  left,  as 
34  to  27. 

^  This  is  Andral's  statement.  Wunderlich, 
in  a  calculation  of  660  cases,  from  different 
authors,  gives  the  following  numbers  :  Lower 
lobes,  397  eases  ;  uijper  lobes,  ISO  cases  ;  af- 
fection of  a  whole  lung,  83  cases.  Grisolle, 
from  a  calculation  of  264  cases,  gives  the 
proportions  as — lower  lobe,  133  ;  upper,  101 ; 
middle  lobe,  30  cases. 

<  Barthez  and  Rilliet  (i.  516)  found  in  122 
cases  :  Upper  lobe,  42  ;  lower  lobe,  65  ;  affec- 
tion of  the  whole  lung,  3;  double  Pneumonia, 
12  cases. 

5  Grisolle  states  that  Pneumonia  of  the  up- 
per lobe  in  the  riglit  lung  is  two  and  a  half 
times  more  common  than  in  the  upper  lobe  of 
the  left.  The  observations  of  other  authori- 
ties show  a  still  more  striking  diiference. 
Earth  states  the  relative  frequency-  of  Pneu- 
monia of  the  upper  lobe  of  the  right  lung  to 
that  of  the  left  as  18  to  1 ;  Briquet  as  18  to  4; 
Barthez  and  Rilliet  as  9  to  1 .  Ziemsseu,  in  234 
cases,  gives  the  following  numbers:  Right  side 
collectively,  126  cases,  upper  lobe,  57  ;  lower 
lobe,  55  ;  middle  lobe,  14.  Left  side  collect- 
ively, 106  oases;  upper  lobe,  27;  lower  lobe, 79. 


much  less  frequent  than  the  unilateral 
atieetion,  except  in  the  case  of  Broncho- 
pneumonia. '  The  liability  of  old  people 
and  children  to  this  form  of  the  disease  has, 
however,  led  to  an  exaggeration  of  the  fre- 
quency with  which  both  lungs  may  suffer. 
It  is  comparatively  rare  that  both  lungs 
are  attacked  simultaneously,  and  the  in- 
vasion of  one  is  commonly  secondary  in 
point  of  time  to  that  of  the  other.  Ko 
difference  appears  to  exist  in  the  relative 
liability  of  either  side  to  be  followed  by 
the  attack  in  the  opposite  lung. 

The  Mode  of  proyressive  Extension  of  the 
disease  is  usually  direct  from  the  site  first 
implicated.  Exceptions  to  this,  however, 
occur  when  the  opposite  side  suffers  sub- 
sequently, and  also  sometimes  when  the 
upper  lobe  is  invaded  after  the  disease  has 
commenced  in  the  lower  lobe  of  the  same 
side.  It  is  also  not  very  uncommon  in 
fatal  cases  to  find  disseminated  nodules  of 
pneumonic  change,  varying  in  size  from  a 
hazel-nut  to  a  walnut,  scattered  irregu- 
larly around,  and  sometimes  at  a  consid- 
erable distance  from  the  larger  mass,  and 
separated  from  it  by  apparently  sound, 
or  sometimes  by  unduly  hypertemic  tissue. 

The  Bate  of  Evolution  of  the  different 
stages  of  the  process  appears  to  be  very 
variable.  A  lung  may  remain  in  a  con- 
dition of  red  hepatization  during  eight  or 
ten  days,  or  even  for  some  weeks ;  while 
in  others  the  condition  of  gray  hepatiza- 
tion may  be  found  as  early  as  the  fourth 
or  fifth  day."  Both  Laennec  and  Huss 
consider  the  stage  of  engorgement  to  last 
from  one  to  three  days ;  whether  it  can 
persist  longer  than  this  without  producing 
some  consolidation  of  lung  is,  however, 
doubtful.  It  is  not  uncommon  for  twenty- 
four  hours  to  elapse  before  the  physical 
signs  of  consolidation  become  apparent; 
but  the  duration  of  the  stage  of  engorge- 
ment may  be  so  short  that  a  large  tract  of 
lung  may  be  consolidated  within  a  few 
hours  after  the  first  rigor.'    The  duration 


'  The  proportion  of  15  per  cent,  given  by 
Huss  represents  nearly  the  average  frequency 
of  its  occurrence,  but  the  smaller  numbers  of 
some  observers  show  different  ratios.  Grisolle 
states  its  frequency  to  be  11  per  cent.  The 
Vienna  returns  for  1860  place  it  at  5  per  cent. 
Earth,  in  125  cases,  at  6  per  cent.  Willigk, 
on  the  other  hand,  loc.  cit.,  found  double 
Pneumonia  in  50  per  cent. 

2  I  have  seen  this 'in  a  child  under  set.  1, 
■when  the  disease  began  acutely.  Laenneo 
(Forbes'  Trans,  p.  206)  states  that  the  stage 
of  purulent  infiltration  may  be  reached  in 
thirty-six  hours. 

3  Dr.  Stokes,  loc.  cit.,  p.  120,  remarks  that 
in  some  instances  of  typhoid  pneumonia, 
there  is  no  evidence  of  an  antecedent  stage  of 
engorgement,  but  that  of  the  lung  may  be- 
come solid  without  any  crepitant  rale  pre- 
ceding this  change.  He  further  observes, 
however,  that  this  rapidity  of  progress  is  not 
common  in  the  sthenic  forms  of  the  disease. 
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of  the  stage  of  red  hepatization  was  stated 
by  Laenneo  to  vary  from  one  to  three  days, 
and  of  suppuration  from  two  to  six  days. 
Huss  recltons  the  former  as  lasting  from 
five  to  seven  days.  Tlie  periods  of  resolu- 
tion have  been  already  referred  to. 

The  termination  in  abscess  or  gangrene 
usually  occur  at  later  periods  ;  but  even 
the  latter,  as  has  been  already  stated,  may 
be  found  very  early  in  the  course  of  the 
disease. 

Thk  Pathogenesis  of  acute  primary 
Pneumonia  is  involved  in  considerable 
obscurity,  and  has  been,  the  subject  of 
much  discussion.'  Two  opposite  theories 
have  been  advanced  respecting  its  origin, 
both  of  which  are  supported  by  certain 
facts  and  are  opposed  by  others. 

These  theories  may  be  briefly  stated  in 
the  following  terms  : — 

(1)  That  Pneumonia  is  a  "specific" 
fever,  of  which  the  disease  in  the  lung  is 
only  a  local  effect. 

(2)  That  it  is  a  purely  local  disease,  of 
which  the  pyrexial  and  other  phenomena 
observed  are  only  the  immediate  conse- 
quences. 

The  second  hypothesis,  as  such,  appears 
to  be  scarcely  a  tenable  one,  and  even  the 
first  appears  to  require  some  modification. 

The  arguments  in  favor  of  the  first  hy- 
pothesis are  mainly  derived  from  the  com- 
parative rarity  of  discoverable  causes  for 
the  origin  of  Pneumonia,-'  and  from  the 
suddenness  of  the  crisis  while  the  infiani- 
mation  is  still  at  its  height. 

The  question  of  the  mode  of  origin  of 
the  disease  has  been  already  considered 
under  the  head  of  etiology.  It  appears, 
however,  deserving  of  remark  that  the 
theory  of  a  "specific"  cause  can  scarcely 
be  maintained  for  Pneumonia  in  the  same 
sense  as  that  in  which  the  term  is  em- 
ployed for  the  contagious  pyrexial  dis- 
eases. The  causes  of  Pneumonia  are 
manifold,  and  the  disease  may  originate 
under  such  diverse  conditions,  that  it 
seems  impossible  to  attribute  it  to  any 
single  blood-poison. 

On  the  other  hand,  the  most  probable 
hypothesis  to  explain  its  origin  is  that  of 
an  altered  composition  of,  or  the  existence 
of  some  morbid  material  in,  the  blood, 
which  from  its  special  qualities  may  affect 
a  particular  organ,  or,  as  is  more  probable, 
raay,^  under  local  predisposing  causes,  ex- 
cite inflammation  in  that  part  of  the  sys- 
tem which  in  any  given  individual  is  the 

'  See  especially  on  this  point  a  clinical  lec- 
ture by  Dr.  Parkes,  Medical  Times  and  Ga- 
zette, 1860,  1.  187. 

^  It  has  already  been  stated  (see  Etiology) 
that  experimental  attempts  at  the  production 
of  a  disease  resembling  acute  primary  Pneu- 
monia by  direct  irritation  of  the  lung,  have 
invariably  failed. 


rnost  liable  to  suffer  as  a  locus  minoris  rc- 
sistenticv . 

It  is  not  improbable  that  some  of  the 
antecedent  symptoms,  the  malaise,  the 
pains  in  the  limbs,  the  headache,  and  the 
slight  jaundice  occasionally  observed,  may 
be  due  to  the  blood  alteration;  but  it  must 
be  remembered,  that  in  a  not  inconsider- 
able proportion  of  cases,  the  outbreak  of 
the  pneumonic  fever  is  sudden,  without 
being  preceded  by  any  of  these  prodro- 
mata.  The  nature  of  the  alterations  in 
the  blood  capable  of  producing  the  dis- 
ease are,  like  those  of  all  other  sponta- 
neous inflammations,  entirely  unknown  ; 
and  the  hypothesis  of  an  antecedent  con- 
dition of  hyperinosis  advanced  by  Nau- 
mann'  seems  to  be  disproved  by  some  of 
Zimmermann's  analyses.  It  would  ap- 
pear indeed  from  these  that  the  excess  of 
flbrine  observed  in  the  blood  of  pneumonic 
patients  is  almost  entirely  a  secondary 
phenomenon,  and  that  it  is,  as  Virchow 
affirms,  a  consequence  and  not  a  cause  of 
the  inflammatory  process  in  the  lung.* 

'  Ergebnisse  und  Studien  aus  der  med. 
Clin,  zu  Bonn,  1858.  Naumann  lias  afforded 
no  direct  proof  of  an  increase  of  fibrine  in  the 
blood  antecedent  to  an  attack  of  Pneumonia. 
He  says,  however,  that  symptoms  resembling 
the  prodromata  of  Pneumonia  are  sometimes 
associated  with  hyperinosis. 

2  Thus,  in  "  Prager  Vierteljahresch,"  1852, 
vol.  XXXV.,  in  a  patient  bled,  after  signs  of 
the  stage  of  engorgement  had  lasted  five  days, 
the  blood  contained  only  1'13  per  1000  of 
fibrine.  In  a  venesection  practised  36  hours 
later,  and  when  signs  of  consolidation  had 
supervened,  the  fibrine  amounted  to  4'41  per 
1000,  and  in  a  third  venesection  practised 
after  6  days  it  had  risen  to  7'16  per  1000. 
Zimmermann  argues  further,  that  this  rapidly 
increasing  quantity  of  fibrine  in  the  blood,  in 
the  later  stages  of  Pneumonia,  is  not  due  to 
venesection,  for  in  otlier  cases  bled  for  the 
first  time  on  the  third,  fourth,  and  eighth  days 
respectively  the  fibrine  amounted  to  7'2,  8*0, 
9-1,  and  9-6  per  1000.  Also  in  "Analyse  des 
Blutes,"  p.  370,  he  has,  as  the  result  of  more 
extended  observations,  found  tliat  in  eight 
cases  of  commencing  Pneumonia  the  blood 
contained  either  a  normal  or  a  less  than  nor- 
mal amount  of  fibrine.  In  eight  other  cases 
where  venesection  was  practised  within  the 
first  24  hours,  the  proportion  of  fibrine  was 
between  3  and  7-5  per  1000,  and  in  eight 
other  cases,  the  blood  in  the  second  24  hours 
of  the  disease  contained  fibrine  varying  from 
3  to  7-5  per  1000.  Zimmermann's  method  of 
analysis  leads  him  to  estimate  the  amount  of 
flbrine  in  the  healthy  blood  as  lower  than 
that  given  by  many  observers ;  but  this  only 
adds  strength  to  his  estimate  of  the  propor- 
tion observed  in  inflammatory  diseases.  He 
places  it  at  1-689  per  1000  (loc.  cit.  p.  17), 
whde  Becquerel  and  Rodier  estimate  it  at  2-5, 
and  Andral  and  Gavarret  at  3  per  1000. 
The  increase  of  fibrine  in  the  blood  during 
the   progress   of   Pneumonia  is   abundantly 
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The  tlieorj'  of  hj^perinoBis  as  a  cause  of 
Pneumonia,  has  also  but  Uttle  support  in 
the  diseases  with  which  it  is  commonly 
associated,  for  though  it  is  a  not  uncom- 
mon comphcation  of  acute  rheumatism, 
in  which  this  condition  of  blood  is  present, 
it  also  occurs  in  other  diseases  when  the 
amount  of  tlbriue  is  below  the  normal 
standard,'  and  in  some  of  these,  as  in  ty- 
phoid fever,  the  supervention  of  pneu- 
monia increases  the  proportion  of  flbrine 
in  the  blood.  ^ 

It  would  appear  from  the  consideration 
of  the  various  diseases  with  which  Pneu- 
monia may  be  associated,  that  many,  and 
probably  different,  blood-poisons  may 
have  the  power  of  exciting  inflammation 
of  the  lungs. 

That  the  lungs  should  be  especially  lia- 
ble to  become  aft'ected  by  causes  of  this 
nature  cannot  be  regarded  as  extraordi- 
nary, when  we  consider  the  importance 
of  their  functions  as  purifying  agents  of 
the  blood.  Xor  does  it  see'm  improbable, 
from  the  complexity  of  the  lymphatic 
structures  which  they  contain,  that  other 
changes  in  the  composition  of  the  blood, 
in  addition  to  its  mere  aeration,  may  Ije 
accomplished  Ijy  their  means,  though  of 
the  nature  of  these  changes  we  are  as  yet 
ignorant. 

The  lung,  from  its  embryological  de- 
velopment and  anatomical  characters,  is 
closely  allied  to  the  glandular  organs,  and 
it  is  on  these  that  blood-poisons  produce 
their  most  marked  effects.  It  is  further 
til  be  noted  that  other  organs  of  this  class 
are  not  unfrequontly  simultaneously  af- 
fected. The  frequent  association  of  albu- 
minuria with  Pneumonia  can  scarcely  be 
regarded  as  a  mere  accidental  complica- 
tion, and  it  is  by  no  means  improbable 
that  the  kidneys  are,  under  these  circum- 
stances, implicated  by  the  same  cause  as 
the  lung.     Other  glands  also  occasionally 

confirmed  bj  other  observers.  Thus  Aiidral 
(Ess.  Hffim.  Path.  p.  87),  in  90  cases,  found 
in 

7  cases  fibrine  4 — 5  per  1000. 
17  "  5— (j 

19  "  G— 7         " 

15  "  7—8 

17  "  8—9 

9  "  9—10       " 

6  "  10  and  upwards. 

The  largest  amount  in  Pneumonia  recorded 
by  Andral  is  10-.5  per  1000,  and  Ziminermann 
(loc.  cit.  p.  13)  also  found  10  per  1000. 

'  I  have  already  advanced  reasons  for 
doubting  whether  the  Pneumonia  whicli  is 
secondary  to  many  of  these  diseases  differs 
essentially  in  anatomical  characters  from  that 
of  the  acute  primary  disease.  The  firmness 
of  the  exudation  varies  in  degree,  but  this 
may  be  influenced  by  the  nature  of  the  dis- 
ease to  wliich  it  is  secondary. 

2  Andral,  Ess.  H^m.  Path.  17. 


suffer,  as  the  parotid :  gastro-duodenal 
catarrh  and  some  degree  of  affection  of 
the  liver  are  also  frequent  complications. 
In  addition  to  these  the  serous  mem- 
branes tend  also  to  become  implicated  as 
part  of  the  primary  disease,  and  when 
these  relations  of  Pneumonia  arc  regarded 
as  a  whole,  it  appears  that  those  organs 
are  most  likely  to  suffer  which  are  most 
commonly  aft'ected  by  recognizable  condi- 
tions of  blood-poisoning.  The  fact  that 
cases  of  Pneumonia  presenting  these  com- 
plications are  more  severe  and  dangerous 
than  the  simple  disease,  would  also  tend 
to  show  a  greater  intensity  of  the  primary 
cause,  for  their  mortality  is  dispropor- 
tioned  to  what  might  be  expected  (par- 
ticularly in  cases  where  parotitis  is  pres- 
ent) from  the  mere  existence  of  these 
inflammations,  if  regarded  as  purely  local 
disorders.  The  argument  is  still  further 
strengthened  by  the  profuse  sweating 
which  often  attends  Pneumonia,  and  also 
by  the  frequent  co-existence  of  herpes, 
which  is  so  commonly  associated  with  dis- 
ordered blood-states. 

In  some  cases  Pneumonia  indeed  is 
known  to  be  caused  by  recognizable  con- 
ditions of  this  nature,  as  by  septicaemia, 
but  in  the  case  of  the  acute  primary  dis- 
ease it  is  most  probable  that  the  poison  is 
one  engendered  within  the  system.  In 
the  cases  where  a  discoverable  cause  ex- 
ists, such  as  a  chill,  it  is  probably  due  to 
retained  products  of  secretion  injuriously 
affecting  the  composition  of  the  blood.  It 
is  also  not  improbable  that  Pneumonia 
secondary  to  uremic  poisoning  may  have 
a  similar  origin  ;  while  in  the  cases  where 
no  discoverable  cause  exists,  we  only 
stand,  as  has  been  already  remarked,  in 
the  same  position  with  respect  to  Pneu- 
monia as  we  do  to  other  idiopathic  local 
inflammations. 

Whether  the  blood-poison  is  eliminated 
hy  the  exudation  process  must  remain  a 
matter  of  hypothesis,  though  the  sudden 
cessation  of  the  pj'rexia  when  this  stage 
has  advanced  to  a  certain  degree  would 
appear  to  lend  some  support  to  this  view, 
and  particularly  when  we  remember  the 
analogy,  and  even  the  various  phases  of 
transition,  which  exist  between  exudative 
and  secretory  processes. 

The  sudden  outbreak  of  the  pyrexia 
occurring  simultaneously  with  the  super- 
vention of  the  inflammatory  changes  in 
the  lung  would,  however,  appear  to  show 
that  the  implication  of  the  nervous  sys- 
tem indicated  by  the  fever  is  largely  due 
to  the  alteration  of  the  composition  of  the 
blood  produced  by  the  local  process.  We 
have  no  evidence  of  any  distinct  altera- 
tion antecedent  to  this,  and  much  that  a 
large  proportion  of  the  subsequent 
changes  in  the  blood  are  due  mainly  to 
this  cause. 

All  local  inflammations  produce  in  this 
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respect  similar  results,'  and  it  is  interest- 
ing to  remark  that  the  pyrexia  following 
a  purely  traumatic  Pneumonia  may  have 
the  same  typical  course  as  is  observed  in 
that  of  idiopathic  origin.^  That  the  in- 
tensity of  these  blood  alterations,  and 
particularly  the  increase  of  fibrine,  should 
be  so  especially  marked  in  Pneumonia, 
and  may  in  part  be  referable  to  the  pecu- 
liar relations  of  the  organ  (to  which  refer- 
ence has  been  already  made),  is  very 
probable.  Pyrexia  per  se,  independently, 
of  local  inflammations,  has  not,  except  in 
the  case  of  acute  rheumatism,  any  marked 
proclivity  to  the  production  of  liyperino- 
sis.  The  large  excretion  of  xirea  during 
the  height  of  the  pyrexia  and  its  diminu- 
tioQ  during  the  progress  of  resolution 
(even  where  effete  materials  from  the 
lung  must  continue  to  be  absorbed  into 
the  blood),  conclusively  show  that  this 
phenomenon  is  due  to  increased  tissue- 
changes  throughout  the  system,  produced 
probably  by  perverted  nervous  action, 
and  which  are  only  secondarily  referable 
to  the  process  in  the  lung.  The  increased 
destruction  of  red  blood-corpuscles  shown 
by  the  simultaneous  increase  of  pigment 
in  the  urine,  is  perhaps  referable  to  both 
the  general  and  local  conditions,  since  it 
frequently  persists  after  the  excess  of  urea 
has  ceased  to  be  observed.  Zimmermann 
has  further  remarked  that  the  decrease  in 
their  number,  noticed  by  Andral  and  Ga- 
varret,  may  be  due  not  only  to  this  cause, 
but  to  a  subsequent  defective  formation 
arising  from  the  abnormal  conditions  un- 
der which  the  white  corpuscles  are  formed 
during  the  process  of  local  inflammation 
and  in  the  pyrexial  period. 

The  disorder  which  on  a  lesser  scale 
presents  the  greatest  analogy  with  acute 
Pneumonia  is  i^erliaps  acute  tonsillitis, 
where  we  have  the  same  short  initial 
state,  a  similar  intensity  of  rigor  and 
prostration,  a  similar  sudden  invasion  of 
pyrexia,  and  a  similar  rapid  decline  of 
this  before  the  local  inflammation  has 
shown  any  signs  of  abatement.  In  ton- 
sillitis also  we  have  frequently  an  equal 
difficulty  with  Pneumonia  in  verifying  a 
distinct  cause,  and  a  certain  amount  of 
evidence  at  least  exists  in  the  case  of  the 
so-called  "hospital  sore  throat,"  that  it 
may  also  be  produced  by  other  poisons 
than  those  originating  within  the  system 
from  the  impeded  exercise  of  the  functions 
of  the  skin. 

The  associated  Pathology  of  Pneu- 
Monia  has  been  already  almost  sufficiently 

'  See  Andral,  loo.  cit.  ;  also  Zimmermaiin, 
Arch,  der  Phys.  Heilk.  1848. 

^  See  an  interesting  case  from  Mr.  Hilton's 
practice,  Medical  Times  and  Gazette,  18G7,  i. 
p.  144,  where  Pneumonia  supervened  after 
a  broken  rib.  The  temperature  rose  abruptly 
to  103O,  and  fell  by  crisis  on  the  seventh  day. 


described  under  the  complications  of  the 
disease.  A  few  points  only  deserve  fur- 
ther attention. 

In  the  Lunys  ilwnischef;. — The  mucous 
membrane  of  the  bronchi  is  more  or  less 
injected,  but  the  tubes  seldom  present 
much  evidence  of  the  dilatation  observed 
in  broncho-pneumonia.  Plastic  exuda- 
tions, moulded  to  the  shape  of  the  tubes 
are  very  common  in  the  smaller  bronchi. 
In  some  cases,  however,  this  process  may 
extend  to  the  larger  bronchi,  which  may 
be  found  thus  obstructed  through  consid- 
erable areas.' 

Acute  Emphysema  is  sometimes  observed 
in  parts  adjacent  to  the  hepatized  por- 
tion. 

(Edema  surrounding,  the  consolidated 
part  is  more  common,  and  may,  by  its 
extension  and  by  its  appearance  on  the 
opposite  side,  prove  a  source  of  much 
danger  to  life. 

The  Bronchial  Glands  are  usually  swol- 
len and  medullary  in  appearance.  They 
are  only  in  the  worst  instances  subject  to 
suppurative  changes. 

The  Pleura  is  almost  invariably  in- 
flamed when  the  hepatized  part  is  situ- 
ated at  the  surface  of  the  lung.  Effusion 
is,  however,  less  common  than  the  forma- 
tion of  false  membranes. 

ill  the  Heart  the  complication  of  peri- 
carditis has  been  already  alluded  to.  In 
some  cases  this  is  due  apparently  to  direct 
extension  of  the  inflammation,  for  it  is 
most  common  when  a  part  of  the  left  lung 
in  juxtaposition  witli  the  pericardium  is 
the  seat  of  the  Pneumonia.  It  appears, 
however,  to  arise  sometimes  under  cir- 
cumstances inexplicable  by  this  cause, 
and  it  may  then,  according  to  the  date  of 
its  appearance,  be  held  to  be  due  to  the 
same  cause  as  that  in  which  the  Pneumo- 
nia originated,  or  to  the  secondary  blood- 
poisoning^  caused  by  the  absorption  of  the 
inflammatory  products  from  the  lung. 

The  right  side  of  the  heart  is  usually  in 
fatal  cases  found  distended  and  contain- 
ing large  and  firm  clots.  Bouillaud^ 
thought  that  Pneumonia  predisposes  to 
ante-mortem  polypoid  concretions,  and 
this  opinion  is  confirmed  by  Ilasse,''  who 
adds  that  he  has  found  secondary  infarcta 
in  the  spleen  from  this  cause. 

One  of  the  most  important  consequences 
of  Pneumonia  on  the  circulation  is  the 
occasional  occurrence  of  thrombosis  in  the 
pulmonary  vessels  leading  to  the  affected 
part.     Tliis  event,  caused  in  all  probabil- 


'  This  condition  appears  to  have  been  first 
described  by  Reynaud,  Mem.  oblit.  des 
Bronches,  Arch.  G&n.  de  M^d.  1835,  iv.  p. 
157. 

2  Parkes,  loc.  cit. 

'  Traite  Clin,  des  Maladies  Du  Co3ur,  ii. 
716. 

4  Loc.  cit.  214. 
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ity  by  the  retarded  circulation  in  the 
lung,'  is  not  uucomnion,  and  may,  by  ex- 
tending to  tlie  larger  branches  of  the  pul- 
monary artery,  be  a  source  both  of  imme- 
diate danger  from  sudden  death,  and  may 
also,  in  great  probability,  retard  the  pro- 
cess of  resolution  and  the  subsequent  con- 
valescence. 

Catarrh  of  the  Oastro-intestinal  Mucom 
Membrane  is  by  no  means  uncommon. 
The  characters  of  the  appearances  found 
have  been  already  described  in  the  section 
devoted  to  diseases  of  the  stomach.  In 
some  instances,  however,  this  proceeds  to 
a  more  serious  stage  by  producing  dysen- 
teric ulcerations  of  the  colon.  ^  Hemor- 
rhage from  the  large  intestines  and  stom- 
ach have  been  described  by  Barthez  and 
Eilhet.' 

The  Liver  is  found  congested,  and  the 
gall-bladder  occasionally  distended,  but, 
even  when  icterus  has  been  present,  there 
may  be  no  demonstrable  obstruction  of 
the  ducts. 

The  Spleen  is  commonly  congested,  soft- 
ened, pulpy,  and  opaque;  characters  which 
it  presents  after  death  in  most  of  the 
acute  febrile  diseases. 

The  Brain  rarely  shows  any  other 
change  than  congestion  ;  but  in  a  few  in- 
stances, when  delirium  has  been  violent, 
there  has  been  found  purulent  infiltration 
of  the  subarachnoid  space  on  the  con- 
vexity of  the  hemispheres,  and  also  of  the 
base,  which  may  also  extend  to  the  mem- 
branes of  the  cord.  In  many  cases  of 
delirium,  however,  the  brain  is  found  per- 
fectly healthy.* 

>  Virchow,  Gi's.  Abhand.  222.  It  appears 
first  to  have  been  described  by  Baron,  Arcli. 
Gen.  1838,  ii.  17,  who  first  had  the  merit  of 
distinguishing  this  event  from  the  effects  of 
inflammation  of  the  coats  of  tlie  artery.  Mal- 
herbe,  Journ.  de  Nantes,  1843  (Constatt's 
Jahresb.  1843)  first  referred  it  to  the  retarded 
circulation.  See  also  Mr.  Paget's  Memoir  on 
this  subject,  Med.-Chir.  Trans,  xxvii.  ;  Cars- 
well,  lllust.  Princ.  Forms  of  Dis.,  art.  "Mor- 
tification;" Cruveilhier,  Path.  Anat.,  liv. 
xxsii.  p.  2,  who  distinguishes  the  site  of  the 
coagulation  as  being  in  the  artery,  and  not  in 
the  veins. 

2  The  result  of  Dr.  Bristowe's  observations 
on  this  subject  (Path.  Soc.  Trans,  viii.  66) 
have  led  him  to  regard  dysentery  as  a  very 
common  complication  of  Pneumonia.  Out  of 
16  cases  of  acute  primary  Pneumonia  proving 
fatal,  he  found  dysenteric  ulceration  of  the 
large  intestine  in  four.  The  possibility  of 
some  epidemic  influence  may  perhaps  be  re- 
garded as  not  improbable  in  these  cases,  since 
the  period  over  which  part  of  Dr.  Bristowe'a 
observations  extended  included  one  of  the 
recent  epidemics  of  cholera. 

3  Loc.  cit.  i.  352. 

*  GrisoUe.  Louis,  Fifevre  Typh.  i.  359,  ii. 
37.  Immermann  and  Heller  found  that  out 
of  30  cases  observed  in  Erlangen  during  the 


The  influence  of  primary  Pneumonia 
in  the  production  of  other  diseases  appears 
to  be  but  slight. 

That  any  permanent  effect  is  produced 
on  the  heart  appears  to  be  disproved  by 
Grisolle's  statistics.  JSTor  does  the  occur- 
rence of  Pneumonia,  in  the  course  of  a 
cardiac  disease  already  existing,  appear 
to  have  any  specially  unfavorable  ellect 
upon  the  cardiac  state.  Its  efliect  on  tuber- 
cular }Mtlents  appears,  however,  to  be 
more  doubtful.  It  is  perfectly  true,  as 
Dr.  Walshe  has  stated,  that  patients  with 
tubercles  already  formed  in  the  lungs 
may  recover  rapidly  and  completely  from 
intercurrent  acute  Pneumonia,  and  Gri- 
solle  found  that  twenty-two  patients  of 
tubercular  diathesis  affected  with  Pneu- 
monia all  recovered  perfectly.'  In  some 
cases,  however,  of  tuberculosis,  the  con- 
valescence is  protracted  and  the  cure  im- 
perfect, and  in  others  the  inflammation  of 
the  lungs  tends  to  be  followed  by  rapid 
softening  and  cheesy  change.  In  fact, 
intercurrent  Pneumonia  must  ahvays  be 
regarded  as  one  of  the  greatest  dangers 
of  tubercular  patients.  Resolution  is  im- 
perfect— the  affiscted  parts  tend  to  pass 
into  gray  consolidation,  and  in  such  parts 
fresh  formations''  of  tubercles  rapidly  form 
and  disintegrate. 

Diagnosis.— The  diagnosis  of  the  ex- 
istence of  acute  Pneumonia  essentially 
depends  on  the  recognition  of  an  acute 
febrile  disease  associated  with  the  physi- 
cal signs  of  consoli'dation  of  a  portion  of 
the  lungs.  Without  this  combination  its 
presence  cannot  be  affirmed  with  certainty 
in  the  earlier  stages,  though  it  must  be 
remembered  that  patients  may  first  come 
under  observation  at  later  periods,  pre- 

years  1866  to  1868,  nine  presented  post-mor- 
tem signs  of  meningitis.  They  attribute  this 
condition  in  part  to  the  simultaneous  occur- 
rence of  epidemic  cerebro-spinal  meningitis  ; 
Deutsoh.  Arch,  fiir  klin.  Med.  v.  (Virchow's 
Jahresb.  18C8).  Weber  (Path.  Anat.  der 
Neugeborenen  und  Saiiglinge,  ii.  61)  has  also 
found  cerebro-arachnitis  during  an  epidemic 
of  Pneumonia. 

'  Huss  also  states,  p.  24,  that  in  northern 
climates  acute  Pneumonia  has  very  little  in- 
fluence in  the  production  of  tubercle.  He 
quotes,  however,  p.  162,  from  Gellersted 
"  Bidrag  till  den  Tuberculose  Lungostens 
Nosographie  och  Pathologie,"  a  statement 
that  of  310  cases  of  phthisis,  23'5  per  cent, 
had  within  a  longer  or  shorter  period  suffered 
from  one  or  more  attacks  of  Pneumonia. 

^  These  changes  belong,  however,  more 
particularly  to  the  history  of  phthisis  ;  and 
their  pathology,  being  in  many  points  disput- 
ed, would  involve  too  wide  a  discussion  to  be 
entered  upon  here,  since  by  some  authors  the 
process  of  Pneumonia  complicating  phthisis  is 
placed  in  a  separate  category  of  "catarrhal 
Pneumonia,"  or  "infiltrated  tuberculosis." 


DIAGNOSIS. 


201 


senting  the  phj'sical  signs  of  consolidation 
of  tlie  lung,  but  after  the  initial  fever  has 
subsided.  It  is,  however,  important  that 
its  early  stages  should  be  recognized  be- 
fore the  signs  of  consolidation  are  distinct. 
Under  this  head  certain  phenomena  con- 
nected with  the  mode  of  invasion  deserve 
special  prominence. 

Among  these  perhaps  the  most  import- 
ant and  constant  is  the  pyrexia,  which, 
although  not  pathognomonic,  still  presents 
very  marked  and  distinctive  features,  and 
is  so  invariable  a  symptom  that  the  diag- 
nosis of  Pneumonia  during  the  acute 
stage  can  scarcely  be  made  in  its  absence. 
Whether  or  not  the  invasion  be  preceded 
by  rigors,  the  sudden  rise  of  temperature 
in  a  subject,  previously  non-febrile,  should 
always  excite  suspicion,  and  it  may  be  re- 
marked that  this  rise  of  temperature  may 
precede  by  hours,  or  even  days,  the  ap- 
pearance of  tlie  distinctive  physical  signs 
in  the  lungs.  The  use  of  the  thermometer 
is  also  often  a  mode  of  recognizing  the 
invasion  of  Pneumonia  vplien  its  sj'mptoms 
are  obscure,  and  appearing  in  the  form  of 
vomiting  or  convulsions  in  children,  or  of 
the  prostration  with  which  it  often  com- 
mences in  old  people.  The  rise  of  tem- 
perature in  most  of  the  acute  febrile 
diseases  is  commonly  gradual ;  in  Pneu- 
monia it  is  sudden,  and  maintains  a 
higher  elevation,  during  the  first  forty- 
eight  or  seventy-two  hours,  than  is  com- 
monly seen  either  in  these  or  in  tubercular 
meningitis.' 

The"other  phenomena  of  invasion  which 
are  most  distinctive  are  the  acceleration 
of  respiration  and  the  perversion  of  its 
ratio  to  the  pulse.  If  to  these  and  to  the 
pyrexia  are  joined  cough,  rusty  sputa, 
and  pain  in  the  side,  the  diagnosis  of  Pneu- 
monia becomes  one  of  infinite  probability. 
Of  the  last-named  symptoms,  the  relative 
acceleration  of  respiration  is  perhaps  the 
most  valuable,  if,  as  Dr.  Walshe  remarks, 
hysteria  be  excluded,  since  expectoration 
may  be  absent,  both  in  adults  and  chil- 
dren, or  in  the  former  the  blood-stained 
tint  may  be  wanting,  and  on  the  other 
hand,  appearances  of  a  very  similar 
character  to  those  seen  in  the  first  stage 
of  Pneumonia  may  sometimes  be  observed 
in  the  sputa  accompanying  cardiac  disease, 
and  also  in  the  early  stages  of  congestive 
bronchitis.  It  may  be  noted,  however, 
that  in  the  last-named  diseases  fever  may 
be  entirely  absent,  or  if  present  in  bron- 
chitis, the  elevation  of  the  temperature  is 
rarely  so  considerable  or  so  sudden  as  in 
the  commencement  of  Pneumonia. 

The  distinctive  features  presented  by 
the  physical  signs  have  been  already  fully 

'  Children  are,  however,  liable  to  such 
sudden  elevations  of  temperature  from  very 
slight  causes,  so  that  less  reliance  can  be 
placed  on  this  sign  in  them  than  in  adults. 


described.  When,  however,  in  the  com- 
mencement of  the  disease  the  inllamma- 
tion  first  attacks  the  central  parts  of  the 
lung,  the  signs  of  consolidation  may  be 
masked  by  healthy  pulmonary  tissue 
nearer  the  surface.  Under  these  circum- 
stances harsh  breathing  or  weakened 
respiration  may  be  the  only  phenomena 
observed. 

Crepitation,  when  present,  and  when 
the  possibility  of  (edema  and  of  pulmonary 
apoplexy  are  excluded,  is  a  valuable  aid  ; 
but  it  is  not  unfrerjuently  absent,  and  con- 
solidation may  take  place  so  rapidly  that 
it  may  not  be  heard  in  the  earlier  stages. 
As  a  rule  it  only  furnishes  further  grounds 
for  suspicion,  until  dulness  on  percussion, 
bronchial  or  tubular  breathing,  and  bron- 
chophony are  established.  The  chief  fal- 
lacy attending  percussion  is  tlie  occasional 
production  of  a  quasi-tympanitic  note 
over  portions  of  lung,  below  which  deeper- 
seated  consolidation  exists.'  A  compari- 
son of  the  two  sides  is,  however,  in  chil- 
dren, often  indispensable.  Percussion  of 
the  chest  of  children  should  also  be  gently 
practised  for  reasons  wliich  I  have  already 
stated. 

The  superaddition  of  the  auscultatory 
phenomena  of  the  breathing  and  voice, 
and  the  increase  of  vocal  fremitus  over 
the  affected  part,  if  occurring  collectively, 
render  the  diagnosis  absolute  ;  and  as  this 
combination  of  phenomena  is  the  most 
frequent.  Pneumonia  may  commonly  be 
recognized  with  facility. 

In  exceptional  cases,  however,  varia- 
tions in  these  signs  occur,  which  require 
some  care  in  the  diagnosis,  particularly 
when  one  or  more  of  them  are  wanting. 
This  is  sometimes  the  case  in  central 
Pneumonia,  when  the  resi>iration  may  re- 
main harsh  or  blowing,  and  crepitation 
and  bronchophony  may  be  absent.  In 
some  of  these  cases  the  diagnosis  of 
Pneumonia  can  only  be  of  relative  value, 
depending  on  the  presence  of  the  charac- 
teristic pyrexia  accompanied  by  rusty 
sputa. 

The  diseases  of  the  lungs  with  which 
Pneumonia  is  most  likely  to  be  confounded 
are  pleuritic  effusion,  (edema  of  the  lungs, 
collapse,  and  certain  forms  of  acute 
phthisis.  . 

The  question  of  the  diagnosis  of  Pneu- 
monia from  pleurisy  with  effusion  only 
occurs  when  the  former  affects  the  base  ot 
the  lun^-  or  the  whole  organ. 

In  typical  instances  of  the  two  diseases, 
the  distinctive  physical  signs  may  be 
briefly  contrasted  as  fohows :  In  Pneu- 
monia the  affected  side  is  not  distinctly 
bulged,  and  the  intercostal  spaces  are  not 
obltterated.     Neither  displacement  of  the 


'  The  tubular  note  over  the  larger  bronchi 
ma.v,  however,  sometimes  prove  deceptive  to 
beginners. 
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heart,  nor  liver,  nor  diaphragm  are  ob- 
served. The  dulness  does  not  encroach 
upon  the  opposite  side,  or  only  to  a  very 
moderate  degree.  The  dulness  is  less 
absolute  than  in  pleuritic  eflusion,  and 
has  often  a  tubular  tone.  It  does  not 
change  its  site  with  the  position  of  the 
patient,  and  the  percussion  note  over  the 
upper  non-affected  parts,  though  some- 
times tympanitic,  is  never  tubular  or 
amphoric.  The  respiration  over  the  af- 
fected parts  is  marked  by  a  bronchial,  or 
tubular,  or  metallic  quality.  The  vocal 
resonance  is  strongly  bronchophonic,  and 
the  vocal  fremitus  is  increased.  Crepita- 
tion may  be  heard  in  forced  breathing  or 
coughing. 

In  'pleuritic  effusion  the  side  is  bulged 
and  increased  in  diameter,  the  intercostal 
spaces  are  obliterated  and  may  even  be 
prominent,  and  fluctuation  may  some- 
times be  perceived  over  them.  JJisplace- 
ment  of  the  heart  or  liver,  according  to 
the  side  affected,  is  proportioned  to  the 
extent  of  the  effhsion.  When  this  is  ex- 
tensive the  dulness  also  encroaches  on  the 
opposite  side.  The  percussion  note  is 
toneless,  the  sense  of  resistance  is  great. 
A  tubular  note,  as  observed  by  Dr.  Walshe, 
is  sometimes  producible  under  the  clavi- 
cle. In  some  instances  the  level  and  seat 
of  dulness  change  with  the  position  of  the 
patient.  The  respiration  below  the  level 
of  dulness  is  weakened  or  absolutely  sup- 
pressed. AN^eak,  bronchial,  or  blowing 
breathing  is  heard  near  the  spine  and 
over  the  compressed  lung.  Vocal  fremi- 
tus is  diminished  or  abolished.  Vocal 
resonance  is  also  abolished  below  the  level 
of  dulness,  and  it  is  bronchophonic  or 
fegophonic  towards  its  limits.  Friction 
may  or  may  not  be  present. 

Difficulties  may,  however,  occasionally 
arise  from  exceptional  combinations  of 
the  phenomena  presented  by  each  of  these 
diseases.  In  the  rare  instances  when,  in 
Pneumonia,  there  are  found,  together  with 
dulness  on  percussion,  a  simple  absence 
both  of  the  respiratory  murmur  and  of 
bronchophony  and  fremitus,  the  most  ac- 
complished observers  have  been  led  into 
the  error  of  mistaking  the  condition  for 
one  of  pleurisy  with  effusion.'  The  signs 
which  best  distinguish  Pneumonia  under 
such  circumstances,  are  the  absence  of 
the  enlargement  of  the  side  of  the  oblite- 
ration of  the  intercostal  spaces,  and  of 
the  displacement  of  the  various  viscera, 
which  characterize  extensive  effusion, 
^'ariation  of  the  percussion  dulness  with 
the  position  of  the  patient,  may,  if  observ- 
able, serve  as  a  further  aid  if  pleurisy  be 
present,  though  its  absence  cannot  always 
be  relied  upon  for  the  exclusion  of  this 
affection.      As  a  sign  of  minor  value,  it 

'  See  Barthez  and  Rilliet,  i.  589  ;  also  Win- 
trich,  before  quoted. 


may  be  stated  that  the  percussion  note  is 
more  absolutely  toneless  in  pleurisy,  and 
seldom,  if  ever,  has  the  higher  pitch  of 
that  observed  in  Pneumonia.  The  tubu- 
lar or  amphoric  note  over  the  upper  part 
of  the  lung  sometimes  heard  in  pleurisy  is 
not,  as  observed  by  Dr.  Walshe,  met  with 
in  the  non-affected  upper  portions  of  the 
lung  when  Pneumonia  exists  at  the  base ; 
the^percussion  here,  though  hyper-reso- 
nant, being  conunonly  of  a  lower  pitch, 
and  sometimes  tympanitic  in  quality. 
The  invasion  of  the  pyrexia  is  commonly 
less  acute,  and  the  temperature  less  ele- 
vated in  uncomplicated  pleurisy.'  It  is, 
however,  an  event  of  the  extremest  rarity 
that  the  absence  of  respiration  and  the 
diminution  of  the  vocal  fremitus  and  re- 
sonance are,  as  a  matter  of  practice,  found 
to  coexist  simultaneously  over  a  pneumo- 
nic lung.  In  doubtful  cases,  the  fremitus 
may  aid  in  distinguishing  the  two  diseases, 
being  increased  in  most  cases  of  Pneumo- 
nia and  diminished  in  pleuritic  effusion. 
In  children,  and  when  in  adults  and  fe- 
males the  voice  is  weak,  this  sign  may  be 
comparatively  indistinct. 

In  the  cases  of  pleuritic  effusion,  where 
bronchial  breathing  and  bronchophony 
persist,  the  diagnosis  from  Pneumonia 
may  also  commonly  be  made  by  the  signs 
above  enumerated.  The  fremitus  may  be 
a  further  guide, ^  and,  as  Dr.  Walshe  has 
remarked,  the  true  tubular  respiration  of 
Pneumonia  is  wanting  in  pleurisy,  and 
the  indistinct  bronchial  breathing  heard  is 
most  commonlj'  met  with  near  the  spine. 

(Edcnia  of  the  lungs,  which  may  be  at- 
tended by  the  crepitant  rale  of  Pneumo- 
nia, may  commonly  be  distinguished  from 
it  by  the  absence  of  pyrexia,  by  the  minor 
degree  of  dulness,  by  the  respiration  being 
simply  weak,  and  by  the  concomitant 
affections  in  which  it  originates. 

The  diagudsis  of  simple  Pneumonia 
from  acute  phthisi.'<  when  the  latter  is  only 
attended  I:)}-  the  disseminated  formation 
of   miliary    tubercles,    is    comparatively 

'  ThiiB  sign  is  of  minor  vahie  in  relation  to 
cases  of  Pneumonia  of  moderate  severity,  and 
wlien  the  temperature  does  not  rise  above 
102°.  It  should  also  be  remembered  that  the 
Pneumonia  may  come  under  observation  for 
the  first  time  after  the  fever  has  subsided. 
Under  these  circumstances  the  diagnosis  from 
pleuritic  effusion  may  depend  on  the  physical 
signs  alone. 

"  Dr.  Walshe,  however,  states  that  fremi- 
tus may  he  diminished  in  extensive  hepatiza- 
tion, thougli  not  to  the  same  extent  as  over 
an  eqijal  amount  of  effusion.  He  adds  that 
he  has  often  known  fremitus  feeble,  and  vo- 
cal resonance  strong  over  effusion,  but  that 
lie  has  never  met  with  this  combination  in 
hepatization.  The  value  of  these  signs  in 
diagnosis  depends  on  their  combination,  and 
but  little  reliance  can  be  placed  on  either 
singly. 
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easy,  owing  to  the  absence  of  dulness  in 
percussion  in  the  latter  affection.  When, 
lioTijever,  acute  tuberculosis  is  attended 
by,  or  commences  with,  a  rapid  and  ex- 
tensive pneumonic  infiltration,  the  diag- 
nosis may  be  almost  impossible  during 
the  early  stages  of  the  affection.  This, 
however,  is  less  common  in  acute  phthisis 
than  a  more  gradual  extension  of  the  pneu- 
monic process,  which  usually  takes  place 
irregularly  and  through  longer  periods 
than  are  observed  in  primary  IPneumonia. 
The  pyrexia  of  acute  phthisis  is  more 
irregular  in  its  course  ;  it  has  more  marked 
remissions  than  those  of  Pneumonia,  and 
the  exacerbations  often  occur  at  very 
varying  periods  of  the  day,  the  maximum 
temperature  being  attained  on  one  day  in 
the  morning  and  on  another  in  the  even- 
ing— a  phenomenon  of  the  extremest  rar- 
ity in  primary  Pneumonia.  Much  de- 
pends on  the  time  at  which  the  case  comes 
under  observation.  If  at  a  later  period 
than  the  first  ten  days,  the  protraction  of 
the  pyrexia  may  always  be  regarded  as  a 
suspicious  circumstance.  If  the  fever  is 
very  irregular  in  its  course,  and  acute  ex- 
acerbations with  very  marked  remissions 
occur  at  uncertain  intervals,  the  suspicion 
is  still  further  strengthened,  since  in  most 
cases,  when  the  pyrexia  of  a  simple  Pneu- 
monia is  retarded  in  its  final  disappear- 
ance, the  fever  maintains  as  a  whole  a  low 
standard,  and  subsequent  elevations  of 
temperature  to  103°  or  104°  are  very  rare. 
Pneumonia  of  the  apex,  running  such  a 
course,  is  still  more  open  to  suspicion  than 
that  affecting  the  base  of  the  lung. 

If,  in  addition  to  these  symptoms,  signs 
of  the  formation  of  cavities  become  in- 
creasingly apparent,  the  grounds  for  an 
unfavorable  opinion  are  still  further 
strengthened,  though  doubts  may  still 
exist,  owing  to  the  possibility  of  the  for- 
mation of  abscesses  in  the  hepatized  tis- 
sue. Evidences  of  progressive  disease  in 
other  parts  of  the  lung  at  a  late  period  of 
the  case  are  still  more  serious  symptoms  ; 
and  the  implication  of  the  opposite  side, 
particularly  if  general  rales  appear  here 
accompanied  by  irregular  spots  of  con- 
solidation, and  by  signs  of  destruction  of 
tissue,  will,  together  with  the  conditions  of 
pyrexia  before  alluded  to,  and  in  conjunc- 
tion with  rapid  emaciation  and  other 
signs  of  hectic,  render  the  diagnosis  of 
tubercle  almost  a  certainty.  Louis  be- 
lieved that  implication  of  the  anterior  and 
superior  parts  of  the  lung,  without  the 
invasion  of  the  whole  apex,  was  almost 
certainly  an  evidence,  of  tuberculosis,  but 
this  statement,  though  affirmed  by  Earth 
and  Roger,  is  disputed  by  Grisollc. ' 
The  diagnosis  from  Collapse  of  the  lung 

'  Dr.  'VValshe  also  affirms  that  Pneumonia 
having  this  position  is  commonly,  but  not  al- 
ways, tuberculous, (loo.  cit.  p.  497). 


will    be    considered   under  the   head   of 
Broncho-pneumonia. 

There  are  certain  other  diseases  with 
which  acute  Pneumonia  is  occasionally 
confounded. 

The  sudden  prostration,  with  severe 
headache  and  high  degree  of  pyrexia  at 
the  outset,  not  unfrequently  simulate 
Typhus ;  so  much  so  that  from  the  reports 
of  the  different  fever  hospitals  it  would 
appear  that  a  certain  number  of  cases  of 
Pneumonia  are  annually  sent  to  these 
institutions  under  this  error.  Even  in  the 
earlier  periods  the  mistake  both  from  tj- 
phus  and  typhoid  may  be  avoided,  as  Dr. 
Grimshaw  has  remarked,'  by  the  observa- 
tion of  the  temperature,  which  rises  sud- 
denly in  Pneumonia,  but  in  the  continued 
fevers  rarely  attains  its  maximum  before 
the  sixth  or  seventh  day.  At  the  later 
periods  the  physical  signs  of  consolidation 
of  the  lung  on  the  one  hand,  and  on  the 
other  the  appearance  of  the  characteris- 
tic rash  of  the  continued  fevers,  are  suffi- 
cient to  prevent  mistakes.  The  existence 
of  herpes  may  also  serve  as  a  clue  to  the 
nature  of  the  affection,  being  very  com- 
mon in  Pneumonia,  while  it  is  scarcely 
ever  met  with  in  the  course  of  the  con- 
tinued fevers. 

Pneumonia  commencing  with  cerebral 
symptoms  in  children  may  be  easily  over- 
looked, particularly  when  it  affects  the 
apex  of  the  lung. 

Ziemssen  has  remarked  that  Uibercular 
meningitis  rarely  gives  at  the  outset  the 
high  temperature  of  acute  Pneumonia. 
The  remissions  are  also  more  marked. 
They  are  more  variable  in  their  extent, 
sometimes  showing  a  range  of  tempera- 
ture of  1-80,  2°,  or  even  3°  Fahr.,  and 
the  pyrexia  is  less  continuously  main- 
tained. Some  differences  also  in  the 
character  of  the  nervous  symptoms  have 
been  already  alluded  to. 

The  diagnosis  of  the  different  forms  of 
consolidation  rests  upon  no  absolutely  reli- 
able signs. 

The  stages  of  gray  hepatization  and  of 
suppuration  of  the  lung  cannot  be  deter- 
mined absolutely  by  the  duration  of  the 
disease. 

The  prune-juice  diffluent  sputa,  which 
were  thought  at  one  time  to  be  charac- 
teristic of  the  former,  have  been  shown  to 
be  by  no  means  pathognomonic  of  this 
state,  though  their  appearance  affords 
strong  ground  for  suspecting  its  presence. 

It  may,  however,  be  strongly  suspected 
when  the  amount  of  sputa  is  much  in- 
creased, and  when,  instead  of  being  rusty 
and  tenacious,  they  become  profuse,  dif- 
fluent and  puriform,  and  still  more  so 
when  they  are  fetid  and  offensive.     Pro- 

1  See  Dr.  Grimshaw,  Thermometric  Obser- 
vations on  Pneumonia;  Dublin  Quart.  Journ., 
May,  1869. 
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traction  of  the  period  of  resolution,  at- 
tended by  coarse  metallic  rales  in  the 
chest,  and  by  extreme  prostration,  pyrexia 
and  delirium,  aftbrd,  together  with  the 
signs  derived  from  the  sputa,  additional 
evidence  of  this  condition  of  the  lung. 

The  diagnosis  of  abscess  can  only  be 
made  when  the  expectoration  of  puriforni 
matter  is  sudden  and  copious.  The  de- 
tection of  elastic  fibres  in  the  sputa  affords 
a  further  proof  of  its  existence.  Gangrene 
can  only  be  suspected  when  great  prostra- 
tion, together  with  extreme  fetidity  of 
the  sputa,  occur  late  in  the  disease ; 
the  only  positive  proof  of  its  existence  de- 
pends on  the  discovery  of  debris  of  the 
pulmonary  tissue  in  the  sputa,  but  in 
these,  elastic  fibres  are  seldom  distinct. 

The  Prognosis  of  Pneumonia  in  rela- 
tion to  its  general  mortality  has  proved  to 
be  the  same  insoluble  problem  that  An- 
dral'  pronounced  it,  when  he  drew  atten- 
tion to  the  fact  that  the  death  rate  in  dif- 
ferent statistics  varied  from  33  to  2  per 
cent.  The  difficulty  has,  however,  still 
further  increased  in  later  years  by  the 
varying  and  contradictory  statistics  of  the 
result  of  the  different  methods  of  treat- 
ment adopted  for  the  disease.  The  re- 
sults attained  by  Dr.  Bennett,^  who  in 
129  cases,  of  which  twenty -four  were  com- 
plicated, had  the  good  fortune  to  see  all 
recover  except  four  which  presented  serious 
complications,  are  so  sinp;ularly  favorable 
that  they  might  lead  us  to  regard  the  dis- 
ease as  less  dangerous  than  it  sometimes 
l)rovcs  to  be.  Even  in  young  male  sub- 
jects of  previously  good  health.  Pneumo- 
nia maj',  as  I  have  seen,  sometimes  falsify 
the  hopes  entertained  from  the  relatively 
small  mortality  of  such  cases  ;  and  my 
own  hospital  experience  has  yielded  a 
much  greater  proportion  of  fatal  results 
than  Dr.  Bennett's,  though  the  general 
methods  of  treatment  have  been  very 
similar  to  his.  In  fifty-five  cases  which  I 
have  oliserved  or  collected  from  the  case- 
books of  University  College  Hospital,  and 
the  North  Staffordshire  Infirmary,''  I  have 
met  with  eight  deaths,  but  in  all  these  the 
attendant  circumstances  of  the  disease 
were  such  as  fully  account  for  the  mor- 
tality. 

One  was  in  an  infant  of  five  months,  in 
whom  the  whole  of  one  lung  had  passed 
by  the  fifth  day  into  a  state  of  gray  hepat- 
ization. 

■  Cours.  de  Path.  Mid.  1836,  i.  386. 

2  The  Restorative  Treatment  of  Pneumonia, 
1866.  A  very  similar  result  is  recorded  by 
Dr.  Waters,  Dis.  of  Lrnigs,  p.  87,  who  in 
forty-fovir  uncomplicated  cases  only  met  with 
one  death. 

3  I  do  not  present  these  as  statistics  of  these 
hospitals,  as  I  cannot  tcel  sure  that  they  em- 
brace all  the  cases  admitted. 


One  was  in  a  young  female,  where  the 
Pneumonia  was  apparently  developed 
under  the  influence  of  some  intense  blopd- 
poisoning,  being  complicated  with  paro- 
titis occurring  on  the  ninth  day,  and 
where  there  w'erc  also  albuminuria,  peri- 
carditis, and  constant  vomiting,  dysenteric 
diarrhoea,  and  a  petechial  eruption  under 
the  skin,  which  latter  in  some  places 
passed  into  large  vesicles  filled  with  a 
dirty-looking  blood-stained  serum,  and 
where  also  disseminated  spots  of  a  gan- 
grenous character  were  found  in  both 
lungs. 

In  two  other  cases  there  were  old-stand- 
ing renal  disease  and  recent  pericarditis. 
In  one,  an  old  woman,  the  bronchi  were 
calcified,  and  there  was  extensive  pleuritic 
effusion  on  the  opposite  side  and  throm- 
bosis in  the  pulmonary  artery. 

Two  others  also  presented  extensive 
double  Pneumonia  :  in  one,  a  man  aged 
60,  there  was  also  an  adherent  pericar- 
dium and  a  fatty  heart.  The  other,  a 
young  man,  had  iDeen  a  hard  drinker,  and 
was  suffering  from  syphilis. 

In  the  remaining  case  there  was  also 
general  bronchitis  with  emphysema,  and 
the  whole  of  one  lung  was  in  a  state  of 
gray  hepatization. 

Pneumonia,  when  extensive,  certainly 
carries  with  it  conditions  which  may 
prove  fatal  whatever  the  treatment 
adopted.  It  may  kill  by  the  intensity  of 
the  cause  in  whicli  it  originates,  or  by  the 
secondary  lesions  to  which  this  may  give 
rise,  particularly  in  the  pericardium  and 
in  the  kidneys.  It  may  prove  fatal  by 
asphj'xia,  especially  when  the  affection  is 
double,  or  is  complicated  by  old-standing 
emphysema,  by  extensive  general  bron- 
chitis, by  cedema  of  the  lung,  or  by  pleu- 
ritic effusion  of  the  opposite  side ;  and 
finally,  and  particularly  in  elderly  people 
of  weak  constitution,  death  may  take 
place  in  spite  of  the  most  energetic  restor- 
ative measures,  and  when  no  previous 
lowering  treatment  has  been  adopted,  in 
the  prostration  following  the  crisis,  which 
may  pass  into  fatal  collapse. 

It  must  be  remembered,  also,  as  stated 
under  the  etiology  of  the  disease,  that  the 
mortality  varies  greatly  in  different  years 
under  the  same  methods  of  treatment. 
This  is  seen  markedly  in  Huss's  statistics, 
where,  under  an  "antiphlogistic"  treat- 
ment, the  relative  numbers  of  9'1  and  141 
per  cent,  may  be  observed;  and  after  this 
plan  had  been  abandoned  the  mortality  in 
different  years  may  yet  appear  as  6'1  and 
13-4:  per  cent.  The  returns  from  the 
Julius  Hospital  of  Wiirzburg'  for  the  tri- 
ennial periods  of  1854-7  and  1857-60  show 
a  similar  difference  ;  the  mortality  in  the 
former  period  being  11 '2  per  cent.,  and  in 

'  Bamberger,  Wien  Med.  Woch.  1857,  No. 
5  ;  Roth,  Wiirzb.  Med.  Zeit.  i.  Nos.  3  and  4. 
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the  latter  18 '9  per  cent.,  the  conditions  of 
treatment  in  both  periods  being  very  simi- 
lar. Brandes, '  in  Copenhagen,  found  the 
mortality  in  two  successive  years  vary  to 
the  degrees  of  5  '4  and  31  "0  per  cent.  The 
same  fact  is  borne  out  by  the  returns  of 
the  Kegistrar-General  before  alluded  to. 

The  most  important  etiological  condi- 
tions which  inlluence  the  mortality  of 
Pneumonia  are  the  age  of  the  patients, 
their  previous  health  and  habits  of  life, 
their  sex,  the  extent  of  the  disease,  and, 
to  a  less  extent,  its  seat  and  the  existence 
of  complications. 

Age. — It  was  formerly  thought  that  the 
Pneumonia  of  infancy  and  childhood  was 
an  excessively  fatal  disease,'^  but  these 
statements  rested  probably  in  the  first 
place  on  the  confusion  between  Pneu- 
monia and  collapse  of  the  lung,  and  in 
the  second  in  no  small  measure  on  the 
severe  antiphlogistic  treatment  then 
adopted.  Strangely  in  contrast  with  this 
beUef  is  the  remark  by  Barthez  and  Eil- 
liet,  that  the  opportunities  for  post-mortem 
examination  in  the  acute  lobar  Pneumonia 
of  children  are  excessively  rare.^  The 
statistics  of  Ziemssen  and  Steffen  bear  out 
these  assertions.  Tlie  former,  out  of  201 
cases  of  Pneumonia  in  children,  only  lost 
seven  in  the  acute  stage.  In  four  others 
the  recovery  was  imperfect,  and  two  of 
these  died,  giving  a  total  mortality  of  less 
than  4J-  per  cent.  Steffen,  in  94  cases, 
lost  IS.-*     It  would  appear  from  his  tables 

'  Vh-ohow's  Arcliiv,  xv.  213.  Brandes 
very  properly  solves  part  of  this  enormous 
difference  by  the  explanation  that  the  higher 
mortality  was  due  in  the  latter  instances  to 
the  patients  with  delirium  tremens  admitted 
under  his  care.  The  number  of  cases  entered 
in  the  two  years  were  respectively  55  and  87, 
and  out  of  the  27  fatal  cases  in  the  latter 
period,  12  were  instances  of  delirium  tremens 
complicated  with  Pneumonia ;  five  others 
were  cases  of  typhoid  fever  with  Pneumonia, 
and  in  five  more,  complications  with  ' '  organic 
cardiac  disease"  were  present. 

^  Thus  Valleix  (Mai.  des  Enf.  nouveaux- 
n^s,  pp.  45,  47,  70)  says,  that  of  128  cases 
collected  by  Vernois  and  himself,  nearly  all 
died. 

'  Mai.  des  Enfants,  i.  515.  Barthez  and 
Rilliet  (ib.  p.  535)  say  that  in  hospital  they 
lost  one-seventh,  and  in  town  practice  one- 
eighth  of  their  patients,  hut  this  remark  ap- 
pears to  apply  to  primary  and  secondary 
Pneumonias  collectively.  The  previous 
health  and  earlier  treatment  of  the  patients 
in  private  practice  would  appear  to  be  suifi- 
cient  to  explain  the  difference.  They  dis- 
tinctly refer  the  deaths  of  some  of  their  pa- 
tients to  "poisoning"  (sic)  hy  tartar  emetic. 
Barthez  (Bull.  Akad.  Med.  1862,  vol.  xxvii. 
p.  676)  gives  a  further  report  on  this  subject, 
stating  that  among  212  children  aged  from  2 
to  15,  tte  subjects  of  Pneumonia,  only  two 
deaths  occurred. 

*  Some  of  Steffen's  cases  were  secondary  to 


that  the  mortality  is  greatest  in  early 
childhood,  since  nine  of  these  were  under 
three  years  of  age. 

Tlie  period  of  dentition^  though  showing 
from  the  results  of  Steffen  a  greater  moi° 
tality  than  the  later  years  of  cliildhood, 
does  not  in  Ziemsscn's  opinion  unfavor- 
ably inlluence  the  prognosis,  if  all  loweriivj 
treat'iiicnt  be  withheld,.  This  state  tends, 
however,  to  be  accompanied  by  a  higher 
degree  of  pyrexia  and  by  more  severe 
cerebral  symptoms. 

After  the  period  of  childhood  the  mor- 
tality remains  comparatively  low  until  the 
age  of  30  is  attained,  but  after  this  it  ra- 
pidly advances  with  each  succeeding  dec- 
ade;' so  that  MarkD'Espini's  statement 
may  be  regarded  as  approximatively  true, 
that  in  more  than  half  the  patients  dying 
of  Pneumonia  the  age  exceeds  50  \^  while 
Prus  showed  that  in  1'20  cases  whose  age 
exceeded  60,  77 — or  .59  per  cent. — died,^ 
and  Hourmann  and  Deohambre''  give  a 
nearly  equal  proportion. 

jSVai'. — Pneumonia  is  a  more  fatal  dis- 
ease to  females  than  to  males.  Huss 
gives  the  relative  mortality  as,  males  10 
per  cent.,  females  14  per  cent.  The  re- 
turns from  Vienna  show  the  mortality  to 
be  as  2  to  3  in  the  male  and  female  sexes, 
so  that  although  Pneumonia  is  a  less 
common  disease  in  the  female  sex  it  is 
proportionately  considerably  more  dan- 
gerous. The  disease  also  in  tlie  female 
sex  appears  to  be  more  protracted,  show- 
ing an  average  duration  of  three  days  in 
excess  of  that  observed  in  the  male,  in 
the  cases  which  recovered.  Females  are 
also,  according  to  IIuss,  more  liable  to 
double  Pneumonia  than  males.  Ilis  tables 
a'so  appear  to  show  that  the  mortality  in 
the  female  sex  is  less  infltienced  by  age 
than  in  the  male. 

measles,  scarlatina,  and  variola.  Others 
were  complicated  with  other  diseases.  Of  his 
uncomplicated  cases,  SS  in  number,  lie  only 
lost  7. 

'  Among  the  mass  of  statistical  evidence  on 
this  subject,  the  following  table  from  Huss 
(p.  93)  gives  probably  the  most  reliable 
data  : — 


Age. 

No.  of  cases. 

IS'o. of  deaths. 

Percentage 

5—10 

9 

1 

11-11 

10—20 

229 

14 

6-11 

20—30 

1041 

61 

5-85 

30—40 

816 

97 

11-SS 

40—50 

3G3 

72 

19-83 

50—60 

127 

27 

21-60 

60—70 

29 

7 

24-13 

70—80 

4 

2 

50 

2  Ann.  d'Hygifene  et  Med.  Leg.  1840,  xxiii. 
50. 

3  Mem.  Acad.  lied.  1: 
«  Arch.  Gin.  xii.  28. 


p.  50. 

3  Mem.  Acad.  lied.  1840,  viii.  13. 
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Certain  conditions  peculiar  to  the  female 
sex  appear  to  add  to  the  dangerous  char- 
acters of  Pneumonia  in  them,  though 
these  are  scarcel}-  sufficient  to  explain 
the  whole  of  the  relative  difference. 

The  condition  of  pregnancy  appears  to 
render  Pneumonia  peculiarly  dangerous. 
Eight  out  of  18  cases  collected  by  Gri- 
soUe  proved  fatal,  and  this  author  remarks 
that  abortion  is  more  liable  to  occur  in  its 
course  than  in  that  of  any  other  acute  dis- 
ease, -with  the  exceptions  of  variola  and 
cholera.  Pneumonia  occurring  in  the 
puerperal  state  has  also  an  extreme  grav- 
ity. Menstruation,  according  to  Grisolle, 
increases  the  intensity  of  Pneumonia  oc- 
curring during  this  period,  though  with- 
out necessarily  adding  to  its  mortality. 
The  state  of  chlorosis,  according  to  Huss, 
appears  in  some  degree  to  aftbrd  a  pro- 
tection against  Pneumonia,  but  imparts 
to  it  when  present  an  element  of  addi- 
tional danger. ' 

The  extent  of  lung  affected  increases, 
cixteris  paribus,  the  gravit}'  of  the  affec- 
tion in  a  manner  which  may  be  readily 
understood,  though  a  limited  area  of  in- 
flammation may,  when  unfavorable  com- 
plications exist,  prove  equally  dangerous. 
Double  Pneumonia  must,  «  fortiori,  be 
always  regarded  as  a  source  of  very  seri- 
ous danger  from  the  extreme  impediment 
to  respiration  involved  by  it,  the  mortal- 
ity from  this  condition  being  by  universal 
consent  regarded  as  double  that  of  the 
unilateral  disease.^ 

Pneumonia  of  the  apex  was,  especially 
by  the  authors  of  twenty  years  ago,  re- 
garded with  peculiar  distrust.''  Grisolle 
states  that  the  mortality  in  patients  so 
affected,  and  under  40  years  of  age,  is, 
when  compared  with  that  of  the  base,  as 
5  to  3.  Louis'  regarded  it  as  one  of  the 
elements  of  the  increased  mortality  in  the 
aged.  Barthez  and  Killiet  speak  of  it  in 
children  as  being  especially  liable  to  be 
associated  with  dangerous  cerebral  symp- 
toms. Ziemssen*  also,  and  Gerhardt,  al- 
though recognizing  the  comparative  fre- 
quency of  nervous  disturbance  attending 
Pneumonia  of  this  site  in  children,  do  not 

'  Of  twenty-five  eases  of  this  complication 
met  with  by  Huss,  five,  or  20  per  cent.,  died. 

2  See  Grisolle,  loc.  cit.  Huss  (loc.  cit.) 
gives  as  the  collective  mortality  —  double 
Pneumonia,  22  per  cent.  ;  riglit  unilateral 
Pneumonia,  9  per  cent.  ;  left  ditto,  7-9  per 
cent.  Huss's  tables  show  further,  in  respect 
to  age,  that  while  double  Pneumonia  is  most 
common  from  20  to  30,  the  mortality  from  it 
is  greatest  from  40  to  70.  The  mortality  from 
double  Pneumonia  appears  to  be  about  equal 
for  both  sexes. 

'  Chomel,  Diet,  de  M^d.  xxv.  158.  In  55 
deaths  he  found  13  of  the  upper  lobe,  11  of 
the  lower,  and  31  of  an  entire  lung. 

*  Rcfli.  sur  les  Efifets  de  la  Saign^e,  42. 

s  Loc.  cit.,  211. 


re£;ard  it  as  being  ultimately  of  unfavor- 
alile  augury.  Some  doubt,  however,  still 
exists  regarding  its  specially  unfavorable 
character  in  adults. 

The  occurrence  of  gray  hepatization  is 
of  very  unfavorable  significance.  Huss 
states  that  one-third  of  the  patients  per- 
ished in  whom  its  presence  could  be  prob- 
ably presumed.  It  usually,  at  least  when 
occurring  early,  signifies  a  more  rapid 
progress  of  the  disease  and  a  weaker  re- 
sisting power  of  the  individual.  In  the 
later  stages  it  implies  defect  in  the  restora- 
tive powers  which  conduce  to  resolution. 

Gangrene  in  the  course  of  acute  Pneu- 
monia is  of  very  serious  augury.  Of 
twelve  cases  occurring  in  Huss's  practice 
only  two  recovered. 

Sestier'  and  Briquet^  both  thought  that 
Pneumonia  was  more  dangerous  in  cold 
seasons.  Grisolle  disputes  the  validity  of 
these  data,  and  points  out  that  in  Bri- 
quet's cases  a  large  proportion  of  the  mor- 
tality was  due  to  the  advanced  age  of  the 
patients,  and  concludes  that  season  has 
but  little  influence  in  any  other  respeet. 
Huss's  statistics,  however,  show  the  re- 
markable fact  that  though  Pneumonia  is 
less  frequent  in  the  last  half  of  the  year,  yet 
that  tha  mortality  during  this  period  is  by 
far  the  greatest,  in  the  proportion  of  17 '6 
per  cent,  for  the  later  six  months  to  12 
per  cent,  in  the  earlier,  while  the  excess 
during  the  last  half  prevails  during  each 
individual  month.  The  contrast  is  still 
greater  for  some  months:  April,  which 
yielded  355  cases,  showing  only  a  mortal- 
ity of  8 '7  per  cent.  ;  while  August,  with 
only  113  cases,  had  a  death-rate  of  25'6 
per  cent.  The  cases  occurring  during  the 
hot  months  also  presented  greater  severity, 
a  condition  considered  by  Huss  to  be 
partly  due  to  the  liability  during  these  to 
gastro-enteric  catarrh,  and  also  to  a  larger 
consumption  of  alcoholic  fluids  at  this 
season.'' 

Previous  attacks  do  not  per  se  increase 
the  danger  of  the  disease.  The  more  ad- 
vanced ages  at  which  later  attacks  may 
occur  in  adults,  do,  however,  somewhat 
increase  their  risk. 

It  was  at  one  time  thought  that  Pneu- 
monia was  most  dangerous  in  robust  in- 
dividuals ;  but  Huss's  statistics  have 
most  clearly  disproved  this,  and  show 
that  the  most  dangerous  forms  of  the  af- 
fection, both  clinicklly  and  pathologically, 
occur  in  patients  of  weakened  constitu- 
tions. 

Of  all  conditions,  however,  which,  inde- 
pendently of  other  circumstances,  impart 


'  Chomel,  Leo.  Clin.  M^d.,  Pneumonic,  p. 
455. 

2  Arch.  G^n.  de  Med.  3«  Sdr.,  1840. 

'  The  returns  from  the  General  Hospital  of 
Vienna  show  that  in  some  years  the  mortality 
is  greatest  in  the  winter  months. 
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a  special  danger  to  the  disease,  habitual 
drunkenness  must  be  regarded  as  one  of 
the  most  serious.  The  mortality  from 
Pneumonia  under  tliese  conditions  is 
nearly  double  that  ordinarily  observed, 
amounting  to  20  or  25  per  cent.' 

The  existence  of  complicutlona  forms  the 
most  serious  element  in  the  prognosis, 
and  most  largely  influences  the  mortality 
of  the  disease.  This  is  sufficiently  appa- 
rent from  Huss's  collected  results,  where 
the  mortality  of  the  non-complicated  cases 
was  only  5'79  per  cent.,  while  that  of  the 
comphcated  cases  amounted  to  19 '29  per 
cent.  The  relative  danger  of  the  various 
complications,  as  observed  by  him,  will 
be  best  seen  in  the  table  before  quoted 
(see  p.  184).  It  is,  therefore,  only  neces- 
sary here  to  remark  that  of  the  most  ordi- 
nary of  these  the  greatest  mortality  occurs 
in  the  presence  of  endocarditis  (75  per 
cent.);  pericarditis  (54-5  per  cent.); 
Bright's  disease  (50 per  cent.);  old  valvu- 
lar disease  of  the  heart  (30  per  cent.);  tu- 
bercle (33 "3  per  cent.);  emphysema  of  the 
lung  (23  per  cent. ) ;  chlorosis  (20  per  cent. ) ; 
and  chronic  alcoholism  and  drunkenness 
(25  and  20  per  cent. ).  The  danger  is  pro- 
portionately increased  if  more  than  one 
complication  occur  in  the  same  patient. 
It  may  further  be  noticed  that  certain 
complications,  such  as  rheumatism  and 
erysipelas  of  the  face,  do  not  appear  un- 
favoraljly  to  influence  the  general  course 
of  the  disease,  while  both  bronchitis  and 
pleurisy  do  so  to  a  less  degree  than  might 
be  d  priori  believed. 

An  extreme  degree  of  pyrexia  is  con- 
sidered by  many  an  unfavorable  sign. 
"VVimderlich  regards  a  temperature  of 
104°  Fahr.  as  the  limit  of  mild  cases.  It 
must,  however,  be  remembered  that  cases 
may  prove  fatal  in  which  this  tempera- 
ture is  never  attained.  ^  Wunderlich  re- 
gards a  gradual  rise  taking  place  after  the 
fourth  day  as  a  very  unfavorable  symp- 
tom.^ The  rapidity  of  the  breathing  has 
less  influence  on  the  prognosis  than  that 
of  the  pulse,  but  a  very  rapid  respiration 
associated  with  a  low  temperature  is 
pointed  out  by  Wunderlich  as  indicative 
of  danger.  Irregular  respiratory  move- 
ments show  a  severe  implication  of  the 
nervous  system.  Excessive  dyspnoea 
amounting  to  orthopnoea,  particularly 
when  associated  with  cyanosis,  are  also 
indications  of  considerable  gravity. 

A  pulse  above  120  always  indicates 
weakened  cardiac  powers,  but  its  unfa- 

'  Huss,  loc.  cit. 

^  This  Is  further  confirmed  by  Griesinger. 
Of  thirty  fatal  cases  the  temperature  only 
reached  or  exceeded  104°  in  eight.  A  tem- 
perature of  105-2,  occurring  in  only  one  in- 
stance, was  the  maximum  attained  among 
these  fatal  cases.      (Bleuler,  loc.  cit.  p.  33.) 

^  Diti  Eigenwarme  in  Krankheiten. 


vorable  augury  is  less  in  young  children 
than  in  adults.  In  the  latter,  a  pulse 
above  130  or  140  is  a  sign  of  great  danger, 
and  particularly  when  the  temperature  is 
not  markedly  high.'  GrisoUe  says  that 
all  his  cases  died  in  whom  the  pulse  ex- 
ceeded 150.  Extreme  dicrotism  of  the 
pulse  has  a  very  similar  import.  It  has 
been  already  stated  that  in  some  cases 
the  pulse  may  be  markedly  retarded  be- 
fore a  fatal  issue.  Irregularity  and  inter- 
mittence  of  the  pulse  except  in  elderly 
people,  in  whom  these  symptoms  are  not 
uncommon,  must  also  be  regarded  as 
suspicious  symptoms. 

Few  signs  can  be  drawn  from  the 
sputa.  Those  of  liquorice  or  prune-juice 
tint  are  the  more  serious,  but  do  not  ne- 
cessarily indicate  a  fatal  issue.  The  se- 
rious import  of  profuse  hajmoptysis  has 
been  before  alluded  to.  Diffluent  puri- 
form  expectoration  when  profuse  in  the 
later  stages  of  the  disease,  and  when  as- 
sociated with  great  prostration  and  per- 
sistence of  the  physical  signs,  are  also 
symptoms  of  considerable  gravity.  Sup- 
pression of  the  expectoration  from  weak- 
ness, together  with  increase  of  tracheal 
rales,  is  of  very  serious  augury.  The 
total  absence  of  expectoration  throughout 
the  disease  has  no  influence  on  the  prog- 
nosis. 

Marked  disturbances  of  the  nervous 
system  are  always  indicative  of  the  se- 
verity of  the  disease.  A  mild  degree  of 
deliriuin  is  not  uncommon  in  children, 
and  also  in  elderly  people ;  but  in  the  lat- 
ter it  is  a  serious  symptom. ^  In  adults, 
however,  severe  delirium  is  always  dan- 
gerous, particularly  when  occurring  late 
in  the  disease,  or  when  habits  of  drinking 
have  preceded  the  attack.  Convulsions, 
repeated  after  the  onset  of  the  disease, 
are  in  children  a  sign  of  much  danger. 

Intense  prostration  with  sunken  and 
pallid  features,  and  pft)fuse  sweating,  are 
always  suspicious,  and  have  a  gravity 
proportioned  to  their  degree.  In  the 
more  marked  forms  of  so-called  Typhoid 
Pneumonia,  the  prognosis  must  always 
be  doubtful. 

Total  suppression  of  the  chlorides  in  the 
urine  indicates  a  greater  severity  of  the 
disease  than  when  these  are  present,  but 
does  not,  independently  of  other  circum- 
stances, materially  affect  the  prognosis. 

Severe  gastric  disturbance  and  diar- 
rhoea have  a  very  similar  import.  Their 
eftect  is  certainly  unfavorable,  but  it  can 


•  Bleuler,  loc.  cit.  Of  adults  with  a  pulse 
above  120,  one-third  died  whose  age  did  not 
exceed  40  ;  over  setat.  40  one-half  died  ;  over 
60  all  died. 

2  Bleuler  (loc.  cit.)  observed  a  mortality  of 
one-fourth  of  patients  under  ffitat.  40  who  ex- 
hibited marked  delirium;  over  40,  three- 
fourths  of  these  died. 
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only  be  judged  of  in  relation  to  the  gen- 
eral strength' of  the  patient.  Icterus  does 
not  necessarily  increase  the  gravity  of  the 
prognosis.' 

A  protracted  defervescence  with  a  high 
pyrexia  are  also  unfavorable.  The  lia- 
bility to  relapse  in  the  early  days  succeed- 
ing the  crisis  should  also  impose  caution 
against  a  premature  contidence  in  the 
cessation  of  danger. 

The  terminations  in  a  chronic  state  are 
so  excessively  rare  that  they  hardly  form 
an  element  in  the  consideration  of  ordinary 
forms  of  acute  Pneumonia.  The  possi- 
bilities of  a  more  protracted  course  are 
sufficiently  shown  in  the  previous  account 
of  the  ordinary  progress  of  the  disease. 

The  occurrence  of  herpes  appears  from 
the  researches  of  Griesinger^  and  Geisler' 
to  ha  ve  a  favorable  prognostic  signification. 

Treatment. — There  is,  perhaps,  no 
subject  in  modern  medicine  which  has 
been  more  earnestly  discussed  of  late  than 
the  treatment  of  Pneumonia.  It  has  been 
the  champ  de  bataille  between  the  advo- 
cates on  the  one  side  of  "heroic"  mea- 
sures, and  the  supporters  of  a  "rational" 
and  of  "expectant"  treatment  on  the 
other  ;  and  since  the  first-named  methods 
ha\'c  been,  to  a  large  degree,  shown  to  be 
worse  than  useless,  the  question  has  be- 
come further  complicated  by  the  assertion 
that  a  change  of  type  has  ensued,  by  which 
the  nature  and  characters  of  inflammatory 
diseases  in  general  have  been,  during  re- 
cent j'cars,  materially  modified. 

When,  however,  the  natural  course  and 
the  various  relations  of  this  disease  are 
attentively  considered,  it  is  apparent  that 
no  malady  can  well  be  chosen  less  suited 
to  afford  logical  proof,  by  means  of  statis- 
tics, of  the  relative  value  and  the  curative 
effects  of  any  system  of  treatment  applied 
indiscriminately,  though  the  reverse  is 
more  easily  shows  by  the  enormous  ex- 
cess of  mortality  whicli  prevails  when  an 
"active"  treatment  is  universally  em- 
ployed. 

An  acute  disease  with  a  natural  ten- 
dency, under  favorable  circumstances,  to 
terminate  spontaneously  by  a  sudden 
crisis  occurring  at  periods  varying  from 
the  3d  (or  even  the  2d)  to  the  7th  or  11th 
days,  presents  the  most  singular  elements 
of  fallacy  in  reasoning  from  the  beneficial 
effects  of  active  medical  interference.  If 
to  these  we  add  the  manner  in  which  its 
mortahty  is  affected  by  age,  by  constitu- 
tion, by  sex,  Jjy  the  presence  or  absence 
of  complications,  and  by  the  other  but 


'  This  Is  the  almost  universally  adopted 
opinion.  Bleuler,  hon-ever,  records  a  mortal- 
ity of  35  per  cent,  of  cases  in  which  icterus 
was  observed. 

2  Arch,  der  Heilk.  1860,  vol.  i. 

3  Ibid.  1861,  vol.  ii. 


unknown  epidemic  conditions  which  have 
no  slight  effect  in  the  same  direction,  it 
would  appear  a  task  of  the  extremest 
difficulty  to  collect  suflBcient  data  in  order 
to  institute  a  logical  comparison  between 
patients  under  similar  circumstances  of 
the  disease,  but  under  different  systems 
of  treatment,  so  as  to  form  any  true  con- 
clusion as  to  the  relative  value  of  the 
methods  to  be  adopted  for  its  cure. 

Looking  to  the  evidence  of  statistics, 
and  to  the  individual  experience  of  care- 
ful observers,  it  must  be  admitted  that 
medicinal  interference  and  active  treat- 
ment are,  collectively  speaking,  of  but 
little  influence,  either  in  shortening  the 
duration  in,  or  diminishing  the  mortality 
of.  Pneumonia.  Treatment,  in  its  wider 
sense  of  nursing,  diet,  support,  and  reme- 
dies adapted  to  individual  cases,  is,  how- 
ever, the  author  believes,  by  no  means 
InefHcacious  in  aiding  the  tendency  of 
nature  to  effect  a  cure. 

The  remedy  •(\  hich  has  been  most  ex- 
tensively adopted,  but  which  has  been 
almost  completely  discarded  of  late  in  this 
country,  is  venesectimx. 

Reintroduced  by  Sydenham'  as  applied 
both  to  pleurisy  and  pneumonia,  with  the 
statement  "  Hujus  morbi  curatio  in  repe- 
tita  ventesectione  fere  tota  est,"  and  sup- 
ported by  Huxliam  and  Cullen,  the 
amount  of  blood  taken  by  these  authori- 
ties and  their  followers  in  the  treatment 
of  this  and  kindred  disorders  was  enor- 
mous. Day  by  day,  with  the  progress  of 
the  disease,  fresh  venesections  were  prac- 
tised, and  Dr.  Gregory,  after  bleeding  a 
young  man  into  convulsions  by  the  ab- 
straction of  between  4  and  5  lbs.  of  blood 
in  three  days,  considered  that  he  had 
thereby  cured  him  of  pleurisy.^  Bouilland 
recommends  a  daily  bleeding  to  the 
amount  of  14  or  16  oz.  until  the  disease  is 
cured.  Andral  asserts  that  no  period  of 
the  disease  contraindicates  venesection, 
provided  the  other  symptoms  appear  to 
require  it,  and  that  age  is  no  barrier  to 
this  treatment,  citing  in  its  favor  at  ad- 
vanced ages  the  authority  of  Prank,'  and 
that  it  is  to  be  applied  to  children  equally 
with  adults  :  the  slightest  threatening  of 
a  relapse  called  in  his  opinion  for  further 
bleeding  :  it  is  not  to  be  omitted  without 
the  greatest  danger,  even  if  menstruation 
be  present :  profuse  sweating  is  no  contra- 
indication, nor  is  any  amount  of  prostra- 
tion to  prevent  it,  if  the  respiration  be 
seriously  impeded  :''   it  is  to  be  equally 


1  Works,  Syd.  Soc.  Ed.  p.  352. 

2  Quoted  by  Dr.  Alison. 

3  GrisoUe  similarly  quotes  Morgagni  (Epist. 
XX.),  who  bled  a  man  over  80  with  "suc- 
cess." 

■*  On  this  point  he  quotes  Stott,  who  bled 
for  the  eighth  time  a  patient  covered  with 
petechial  eruption. 
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practised  in  the  secondary  pneumonias  of 
measles,  variola,  and  scarlatina,  though 
with  caution  in  typhoid  fever  :  it  is  only 
contraindicated  in  the  adynamic  forms  of 
the  disease,  and  in  some  rare  cases  of 
special  idiosyncrasy,  and  in  the  absence 
cf  expectoration.  Grisolle,  even  for  more 
moderate  bleedings,  recommends  tlie  ab- 
straction of  from  2  to  4  lbs.  by  repeated 
venesections,  and  still  regards  this  plan 
as  the  most  successful  in  the  treatment  of 
the  disease. 

The  treatment  thus  indicated  continued 
in  use  with  more  or  less  freedom  in  this 
country  until  attention  was  forcibly  drawn 
by  Dr.  Balfour'  to  the  lesser  mortality  of 
Pneumonia  in  Skoda's  practice,  and  also 
in  some  of  the  homceopathic  hospitals 
where  bleeding  had  been  for  some  time 
discontinued.  Even  before  this  period 
BecquereP  had  shown  the  inutility  of 
venesections  in  the  pneumonia  of  children, 
and  it  is  stated,  on  the  authority  of  Le- 
gendre,^  that  Biett  and  Magendie  had 
pursued  an  expectant  treatment  in  Pneu- 
monia with  excellent  results.  Dr.  Graves'* 
had  also  asserted  that  the  large  bleedings 
practised  by  some  physicians  were  un- 
necessary, and  that  repeated  venesections 
were  injurious  in  the  disease ;  but  the 
statistics  of  Skoda's  practice  showed  for 
the  first  time  the  striking  contrast  be- 
tween the  "  heroic"  and  the  "  expectant" 
methods ;  for  while  the  mortality  in  384 
cases  treated  by  him  with  small  doses  of 
extractum  yraminis  and  nitre  was  only  13 '7 
per  cent.,  that  of  the  Edinburgh  Infirmary 
during  a  nearly  corresponding  period  of 
five  years  was  35 '9  per  cent.  Dietl's^ 
comparative  statistics,  which  appeared 
almost  simultaneously  with  Dr.  Balfour's 
papers,  seemed  still  more  forcibly  to  bring 
into  contrast  these  systems  of  treatment, 
and  may  be  said  to  have  at  once  exercised 
an  important  influence  on  medical  opinion 
both  in  this  country  and  in  Germany. 

The  arguments  against  bleeding  have 
subsequently  been  most  vigorously  sup- 
ported by  Dr.  Todd  and  Dr.  Bennett,  who 
have  at  least  the  merit  of  showing  that 
the  treatment  by  venesection  is  in  most 
cases  unnecessary,  and  that  in  a  very  large 
proportion  it  is  positively  injurious,  and 
the  same  conclusions  have  been  more  or 
less  completely  adopted  by  the  majority 
of  the  physicians  of  the  present  day. 

'  Notes  in  the  practice  of  Skoda,  Edinhurgh 
Medical  and  Surgical  Journal,  1S47,  p.  397. 
Brit,  and  For.  Med.-Chir.  Rev.  1846,  vol. 
xxii.  p.  590. 

^  Sur  rinfluence  des  Emissions  sanguines 
et  des  V&icatories,  chez  les  Enfants,  1S38. 

'  De  1' Expectation  dans  la  Pneumouie.  A 
posthumous  memoir  ;  Arch.  Gin.  1859,  xiv. 
283. 

*  Clinical  Medicine,  1843,  ii.  42. 

'  Der  Aderlass  in  der  Lungen-Entziindung. 
VOL.  II.— 14 


The  conclusion  which  has  been  practi- 
cally arrlA'ed  at  by  the  medical  profes^^i(}n 
with  respect  to  the  influence  of  venesection 
in  Pneumonia  may  be,  with  approximative 
truth,  expressed  in  the  following  terras  :' — 

(1)  That  indiscriminate  bleeding  im- 
mensely increases  the  mortality  of  the 
disease. 

(2)  That  it  is  especially  fatal  in  old  peo- 
ple and  in  young  children,  in  patients  of 
exhausted  constitutions,  and  in  those  suf- , 
fering  from  chronic  diseases,  and  particu- 
larly from  Bright's  disease. 

(3)  That  it  is  absolutely  unnecessary  in 
the  majority  of  cases  of  young  adults  and 
also  of  young  children.^ 

(4)  That  in  the  vast  majority  of  cases 
it  has  no  influence  whatever  either  in  cut- 
ting short  the  disease,''  or  in  lessening  its 
duration,  or  diminishing  the  pyrexia,  but 
that  occasional^  these  results  appear  to 
follow  from  its  use  when  practised  early. 

(5)  That  in  the  majority  of  cases  it  hin- 
ders the  critical  fall  of  temperature  and 
delays  convalescence. 

(6j  That  in  the  majority  of  cases,  as 
shown  especially  by  Dr.  Bennett's  and 
Dietl's  data,  recovery  is  equally,  if  not 
more  rapid,  when  it  is  not  practised  as 
when  it  is  resorted  to. 

(7)  That  in  a  few  cases  a  moderate  ven- 
esection may  be  necessary  in  the  early 
stages  to  avert  immediate  danger  of  death 
from  asphyxia. 

Individual  cases  where  apparent  suc- 
cess has  followed  venesection  are  really 
but  little  capable  of  proving  its  general 
utility.  It  is  a  treatment  to  wliich  I  have 
never  but  once  resorted,  and  have  very 
rarely  seen  practised,  and  I  can  certainly 
affirm  that  those  cases  which  may  occa- 
sionally ofler  tlie  strongest  temptation  to 
the  use  of  the  lancet  recover  just  as  well 
when  it  is  withheld.  The  mortality  among 
the  cases  which  I  have  mentioned  as  com- 
ing under  my  own  observation,  has  cer- 
tainly been  in  such  as  would  not,  with  any 
modern  knowledge,  have  been  considered 
fit  subjects  for  venesection.  Even  the  re- 
lief of'  dyspnoea,  which  is  thus  effected,  is 
proved  by  universal  consent  to  be  only 
temporary  in  its  duration,  for  this  s.ymp- 
tom  usually  results  more  from  attendant 
ffidema  of  adjacent  portions  of  the  lung 
than  from  the  actual  obstruction  to  respi- 


'  See  Appendix  F. 

2  This  is  especially  seen  in  Ziemssen  a 
treatment,  and  also  in  a  memoir  by  Barthez, 
who,  in  212  cases  of  young  children  with 
lobar  Pneumonia,  only  met  with  two  deaths. 
Barely  one-sixth  were  subject  to  active  treat- 
ment.     (Arch.  Gi5n.  1859.)  ^ 

3  This  is  most  strongly  affirmed  by  Louis 
and  Andral,  and  also  illustrated  by  the  case 
by  Zimmermann  before  quoted.  Chomel(Diot. 
de  Med.  xxv.)  held  tha.t  it  might  sometimes 
effect  this. 
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ration  in  tlie  part  affected  by  the  primary 
disease  unless  this  be  verv  extensive;  and 
as  tlie  amount  of  fluid  withdrawn  by  ven- 
esection is  speedily  replaced  by  the  ab- 
sorption of  water,  the  pressure  on  the  col- 
lateral circulation  of  the  lung  is  thereby 
only  very  temporarily  diminished.  It 
■was,  however,  to  this  cause  that  the  re- 
peated venesections  of  former  times  were 
probably  due,  a  system  whose  impropriety 
it  is  scarcely  needful  to  discuss  further. 

Its  employment  in  severe  pyrexia  is 
also  shown  by  Ziemssen  to  be  unneces- 
sary, for  though  he  admits  that  he  has 
occasionally  resorted  to  its  use  when  the 
temperature  has  appeared  dangerously 
high,  he  yet  states  that  other  cases  of  a 
similar  nature  recover  equally  well  with- 
out it.  I  have  already  stated  that  the 
fatal  cases  which  have  come  under  my 
own  observation  have  not  in  any  instance 
presented  this  phenomenon. 

When  we  consider,  therefore,  that  the 
most  urgent  symptoms  of  the  disease — 
the  dyspnosa  and  the  pyrexia'  are  only 
temporarily  diminished  by  venesection, 
and  that  they  both  tend  in  most  cases  to 
return  after  a  few  hours,  the  reasons  for 
the  adoption  of  this  method  of  relief  lose 
much  of  their  validity. 

It  may  be  possible  that  cases  of  such 
extreme  urgency  may  occasionally  arise 
that  venesection  may  be  absolutely  neces- 
sary to  avert  immediate  death  by  apnoea. 
Such  cases  I  must  believe,  however,  judg- 
ing from  my  own  experience,  to  be  exces- 
sively rare  ;  though,  in  the  event  of  their 
occurrence,  this  remedy  is  probably  the 
best  that  could  be  adopted,  and  should 
not  be  shrunk  from  if  the  indications  are 
urgent,  but  I  believe  that  such  a  condition 
is  the  only  one  in  which  it  can  be  regarded 
as  absolutely  necessary.  The  mortality 
from  Pneumonia  has  appeared  to  me  to 
depend  much  more  on  prostration  in  the 
later  periods  than  on  asphj'xia  in  the  ear- 
lier stages  of  the  disorder  ;  and  the  former 
result  appears  to  be  much  more  likely  to 
occur  when  the  strength  of  the  patient  is 
weakened  by  venesection.  If,  therefore, 
venesection  appears  to  be  positively  re- 
quired at  an  early  period  of  the  attack, 
the  amount  of  blood  withdrawn  should  be 
moderate,  and  should  not  exceed  six  or 
eight  ounces. 

With  regard  to  the  possible  effect  of  this 
treatment  in  cutting  short  the  disease,  it 
may  be  stated  that  the  chances  in  any 
given  case  are  strongly  against  such  a  re- 
sult. Looking  at  the  general  effects  of 
this  procedure,  patients  will,  on  the  whole, 
be  probably  in  a  worse  condition  for  pass- 
ing through  the  later  stages  of  disease 
when  weakened  by  an  artificial  loss  of 
blood  than  they  are  likely  to  be  if  their 
resources  in  this  respect  are  husbanded  : 


'  See  Appendix  E. 


and  though  its  dangers  are  the  least  in 
the  case  of  young  adults  of  good  constitu- 
tion who  commonly  "bear"  bleeding  com- 
paratively well,  this  "  tolerance"  of  the 
remedy  by  such  subjects  affords  no  proof 
of  itsgeneral  advantageous  effects.  [Toler- 
ance, however,  plus  immediate  relief  of 
marked  symptoms,  and  early  recovery, 
affords  the  kind  of  evidence  which,  accord- 
ing to  all  rules  of  clinical  experience,  is 
wanted  to  establish  the  appropriateness 
of  a  remedy  in  practice.  While  an  indi- 
vidual case  {e.g.,  the  one  in  which,  as 
above  mentioned.  Dr.  W.  Fox  resorted  to 
venesection)  can  prove  but  little,  yet  the 
aggregate  of  individual  cases,  carefully 
observed,  furnishes  a  better  basis  than 
any  a  priori  reasoning  can  do,  for  conclu- 
sions in  inductive  medicine.  What  is 
claimed  by  those  who  still  advocate  mode- 
rate venesection  in  a  certain  minority  of 
cases  of  Acute  Pneumonia,  during  the 
early  stage,  is,  that  having  resorted  to  it, 
and  seen  it  resorted  to,  in  a  large  number 
of  such  cases,  relief  and  early  recovery  fol- 
lowed, without  any  drawback  of  excessive 
weakness.  Their  legithiiate  inference  is, 
that  the  unmitigated  pulmonary  inflam- 
mation would  have  produced  greater  de- 
bility than  the  timely  withdrawal  of  a  few 
ounces  of  blood .  Nor  does  this  conclusion, 
as  a  matter  of  fact,  appear  to  be  vitiated 
by  the  comparative  effects  of  expectant 
or  stimulant  treatment,  now  so  common, 
upon  the  mortality  of  the  disease. — H.] 

Most  of  the  other  methods  of  treatment 
directed  immediately  to  the  cure  of  Pneu- 
monia afford  nearly  equal  proofs  of  their 
inutility. 

The  comparative  effect  of  large  doses  of 
tartar  emetic  is  shown  by  Dietl's  statistics,' 
while  Kasori's^  mortality  from  this  me- 
thod was  22  per  cent.,  and  Grisolle's  18 
per  cent. — or  in  those  treated  exclusively 
by  this  method,  13  per  cent.  Independ- 
ently also  of  this  considerable  mortality, 
the  poisonous  effects  of  the  remedy  were 
very  frequently  observed.  Laennec  spoke 
very  highly  of  tartar  emetic  in  more  mode- 
rate doses,  and  considered  that  it  had  re- 
duced the  mortality  from  Pneumonia  in 
his  practice  to  a  minimum ;  but  grave 
doubts  have  been  thrown  on  the  accuracy 
of  Laennec's  details'  in  respect  to  this 
method.  Laennec  asserted  and  Grisolle 
believes  that  it  is  more  useful  when  pre- 
ceded by  bleeding.  Louis*  also  and  Trous- 
seau' speak  favorably  of  its  results,  but 
the  data  given  by  the  former,  complicated 
as  his  treatment  was  by  venesection, 
afford  but  little  proof  of  its  efficacy. 

'  See  Appendix  E. 

2  Ann.  de  Th^rap.  1847,  and  in  Archiv. 
Gen.  1824. 

2  See  Grisolle.  ■*  Rech.  sur  la  Saignie. 

5  Dictionnaire  de  M^decine,  art.  "  Anti- 
moine. " 
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Kegarding  the  statements  made,  partic- 
ularly b}'  Grisolle,  respecting  its  effects  in 
Pneumonia,  it  cannot  be  denied  that  tar- 
tar emetic  produces  occasionally  a  feeling 
of  relief  to  the  patient,  and  in  some  cases 
lowers  the  frequency  of  the  pulse,  and  ap- 
parently diminishes  the  pyrexia.'     This 
effect,  however,  requires  to  be  very  care- 
fully watched.     It  is  a  depressing  agent 
both  to  the  nervous  system  and  to  the  cir- 
culation, and  is  liable  to  increase  the  dan- 
gers of  the  later  collapse.     As  far  as  my 
own  experience  goes,  I  believe  that  it  is  a 
remedy  which  can  only  very  rarely  prove 
of  essential  utility,  and  certainly,  to  say 
the  least,  the  vast  majority  of  patients 
will  recover  as  well,  if  not  better,  without 
its  use  ;  and  it  is  absolutely  inadmissible 
in  the  adynamic  forms  of  the  disease,  and 
also  in  the  Pneumonia  occurring  in  old 
people,  aud  in  most  cases  in  children.     A 
very  rapid  pulse  contra-indicates  its  use, 
and  it  is  highly  dangerous  in  most  forms 
of  the  delirium  accompanying  the  disease. 
Calomel,  with  or  without  opium  in  com- 
bination, has  also  fallen  into  disuse,  prob- 
ably not  without  reason.    Experience  has 
gradually  demonstrated  the  minor  degree 
of  power  which  it  was  at  one  time  sup- 
posed to  possess  in  aiding  the  absorption 
of  exudations,  and  no  valid  proof  has  been 
afforded  that  the  duration  of  Pneumonia 
has  been  shortened  by  its  use.     By  most 
of  its  advocates  it  was  only  held  to  be  effl- 
cacious  after  the  previous  employment  of 
venesection  and  the  administration  of  tar- 
tar emetic  ;  and  a  remedy  requiring  such 
antecedents  is  one  that  may  with  advan- 
tage be  abandoned.     Even  when  resolu- 
tion is  delayed,  the  final  termination  of 
the  disease  is  not,  in  most  cases,  less  favor- 
able ;  and  I  should  not  only  feel  extremely 
sceptical  as  to  the  value  of  mercurials  in 
accelerating  this  process,   hut  I  should 
greatly  hesitate  to  interfere  with  a  remedy 
which  often  so  materially  impairs  the  gene- 
ral health  and  nutrition  of  the  patient.^ 

Iodide  of  potassiu7nhsLS  also  appeared  to 
me  to  exercise  little  or  no  intluence  in 
promoting  resolution. 
The  methods  of  treatment  by  alkalies," 

or  by  acetate  of  lead,*  copper,^  and  chloro- 
form,^ introduced  in  more  recent  periods, 


'  Accurate  thermometrioal  observations  on 
this  point  are  wanting. 

'  Wittich  hag  published  a  series  of  twenty- 
three  oases  thus  treated,  and  without  fatal 
results.     (Canstatt's  Jahresb.  1850.) 

'  Mascagni,  quoted  by  Grisolle. 

*  Leudet,  Bull  Th^rap.  1863,  a  mortality  of 
V  per  cent. 

'  Kissel,  Canstatt's  Jahresb.,  1852,  a  mor- 
tality of  4  per  cent.  All  Kissel's  oases  do  not 
appear  to  have  been  thus  treated. 

'  Baumgartner,  Wucherer,  and  Helbing, 
Canstatt's  Jahresb.  1850;  Varrentrapp,  Henle 
and  Pfeufer's  Zeitsoh.  N.  F.,  1851,  analyzed 


only  serve  to  show  that  Pneumonia  is  a 
disease  little  influenced  by  remedies;  that 
the  less  "  active"  these  are,  the  better  for 
the  patient.  Chloroform  inhalations  may 
certainly  relieve  the  cough  and  allay  the 
discomfort  of  the  patient,  as  Dr.  Walsh 
has  stated,  but  they  appear  to  have  no 
influence  on  the  progress  of  the  disease. 

Digitalis,  which  was  used  by  Kasori, 
has  recently  had  an  extensive  trial,  both 
by  Thomas'  and  Ziemssen."  This  remedy, 
from  the  researches  of  Traube^  and  Wun- 
derlich,'  seems  to  have  a  distinct  efficacy 
in  reducing  the  pyrexia  in  typhoid  fever. 
It  would  appear,  however,  from  Thomas's 
observations,  that  at  periods  antecedent 
to  the  crisis  (except  in  a  few  cases,  when 
a  marked  lowering  of  the  temperature  and 
of  the  frequency  of  the  pulse  is  observed) 
this  eftect  is  much  less  distinct  in  Pneu- 
monia, but  when  given  in  the  later  stages 
it  tends  to  increase  the  post-critical  fall  to 
an  abnormal  degree.'^  Both  in  adults  and 
children  it  produces  at  times  intermittence 
of  the  pulse,  which,  however,  Ziemssen 
regards  as  not  intrinsically  dangerous. 
Duclos  and  Hirtz,'^  who  have  also  used  it, 
give  the  alcoholic  extract  in  divided  doses, 
to  the  extent  of  3,  6,  or  10  grains  daily. 
Ziemssen  gives  3j  of  an  infusion  made 
with  gr.  V.  to  the  ounce  of  water  every 
two  hours  (the  infusion  of  the  British 
Pharmacopoeia  is  made  with  gr.  iij  to  the 
ounce  of  water). 

Veratria,  introduced  by  Aran,'  has  been 
tested  by  several  subsequent  observers^ 
with  varying  results.  A  more  extensive 
trial  of  this  remedy  by  Kocher"  appears  to 
show  that  in  certain  cases  favorable  results 
may  attend  its  administration  in  diminish- 
ing both  the  pyrexia  and  also  the  frequency 
of  the  pulse.  In  some  instances  the  tem- 
perature may  be  reduced  by  its  use  to  the 
normal  standard,  though  in  many  in- 
stances this  effect  is  only  temporary,  but 


in  Schmidt's  Jahrbucher,  Isxiu.  20.  ^  The 
treatment  in  some  of  these  cases  was  mixed. 

1  Arch,  der  Heilk.  1865. 

'  Loc.  cit. 

3  Annalen  der  Charity,  i.  691. 

1  Arch,  der  Heilk.  iii. 

6  The  effect  on  the  pulse  also  appears  to  be 
nncertain,  and  a  marked  lowering  of  the 
pulse  may  ensue  without  any  fall  of  tempera- 
ture, though  the  latter  is  never  observed  with- 
oiit  the  former.  Occasionally  the  reverse 
effect  is  observed,  and  great  acceleration  ot 
pulse  may  take  place  with  or  without  a  nse 
of  temperature.  .. 

6  Bull.  TWrap.  vols.  li.  and  Ixu. 

'  Ibid.  xlv.  ,       .         J   T,   11 

8  Vogt,  Schweitz.  Monatsch.  vi.,  and  Bull. 
Th^rap!  58;  Fournier  Union  M|d  18a5  = 
Roth,  Wiirzb.  Med.  Zeitsch.  in.  1863  ;  Uhle, 
Arch,  der  Heilk.  N.  F.,  iii. 

3  Die  BehancUung  der  Croiiposen  Pneumo- 
nia- mit  Veratrum  Preparaten.  Wiirzburg, 
1866. 
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lasting  in  others  for  sixteen  hours.  In 
some,  however,  it  appeared  to  accelerate 
the  period  of  the  crisis,  ,and  Kocher  is  of 
opinion  that  it  also  shortens  the  duration 
of  the  process  of  resolution  ;  while  in  a 
few  cases,  when  given  earh%  it  appeared 
to  cut  sli'ort  the  disease,  and  to  prevent 
the  occurrence  of  consolidation.  The  tem- 
perature is  commonly  affected  before  the 
pulse,  but  in  a  few  cases  these  phenomena 
did  not  coincide  ;  and  either  the  pulse  or 
t\:e  temperature  may  he  affected  singly 
and  without  any  corresponding  reduction 
in  the  other. 

The  remedy,  however,  appears  in  some 
ca~;es  to  cause  both  vomiting  and  diar- 
rbiea,  and  to  produce,  when  given  in  the 
later  stages,  a  dangerous  amount  of  de- 
pression. For  tliis  reason  Kocher  recom- 
mends that  its  effect  should  be  most 
closely  watched,  and  it  appears  also  de- 
sinable  that  it  should  only  be  given  in  the 
earliest  periods  of  the  disease.  The  ver- 
atria,  as  an  alkaloid,  can  only  be  safely 
given  in  doses  of  one-twentieth  of  a  grain, 
and  should  be  administered  in  pill,  the 
resin  in  doses  of  gr.  ^.'  Kocher  recom- 
mends that  it  should  be  given  in  frequent 
doses  at  intervals  of  from  one  to  two 
hours,  until  a  distinct  effect  has  been  pro- 
duced upon  the  pulse  and  temperature. 

In  very  severe  cases  he  considers  that 
its  good  effect  is  increased  by  venesection. 
Des^auer,  however,^  who  has  also  used 
this  remedy  and  speaks  highly  of  its 
effects,  regards  venesection  as  unneces- 
sary, and  believes  that  veratria  is  a  com- 
plete substitute  for  bleeding.  ITc  consid- 
ers that  no  prejudicial  effects  attend  the 
diarrhwa  which  it  commonly  produces, 
and  he  says  that  delirium  usually  disap- 
I)ears  under  its  influence. 

Aconite  as  a  remedy  does  not  appear  to 
have  been  tested  sufficiently  to  afford  a 
proof  of  its  effects  in  Pneumonia.  '  In 
one  or  two  cases  in  which  I  have  given  it 
I  could  not  observe  that  any  effect  was 
produced  by  it  on  the  temperature. 

The  treatment  which  has  hitherto  been 
shown  to  have  the  most  marked  effect  on 
the  pyrexia  consists  in  the  external  appll- 
catinn  of  cold  water  to  the  hocJy.  Tepid 
baths  had  been  indeed,  as  Griso'Ue  shows, 
recommended  by  Hippocrates,  and  used 
by  others  ;  and  Grisolle  himself  speaks 
favorably  of  their  effects  in  relieving  pain 
and  also  the  general  distress  of  tlie  pa- 
tient. The  use  of  cold  water,  though 
recommended  by  Currie  in  fevers,  does 
not  appear  to  have  been  employed  by  him 
in  Pneumonia,  but  it  has  been  largely 

■  Kocher  has  found  that  the  tincture  of  the 
veratrum  viride  contains  very  variable 
amounts  of  the  allsaloid  veratria. 

2  Oesterreich.  Zeit.  Prakt.  Heilk.  and 
Schmidt's  Jahresb.  1866,  cxxxii. 


used  iiy  the  followers  of  Preissnitz.'  It 
was  further  introduced  into  modern  prac- 
tice by  Dr.  F.  Weber,^  of  Kiel,  and  has 
been  highly  praised  by  Ziemssen,  both  in 
the  lobar  and  lobular  Pneumonia  of  chil- 
dren, and  by  N'iemeyer^  in  that  of  adults. 
Its  effect  during  the  pyrexial  period  only 
lasts  during,  or  for  a  short  time  after,  its 
employment,  and  it  often  requires  a  pro- 
longed application  to  effect  any  marked 
lowering  of  the  temperature.  The  reduc- 
tion of  the  temperature  also  by  this  means 
appears  from  Ziemssen's  observations  fo 
be  rarely  so  marked  as  in  the  form  of 
Broncho-pneumonia,  and  seldom  appears 
to  exceed  1-p  or  2°  Fahr.  It  appears, 
however,  simultaneously  to  reduce  the 
frequency  of  the  pulse'  and  of  the  respira- 
tion ;  and  though  often  unpleasant  at 
first,  it  seldom  fails  to  afford  great  relief 
to  the  patient,  and  to  produce  quiet  sleep. 
The  method  adopted  by  Niemeyer  is  that 
recommended  by  Weber,  of  applying  com- 
presses wrung  out  of  cold  water,  and 
changed  every  five  minutes,  to  the  chest, 
and  especiall)'  to  the  affected  side.  Ziems- 
sen recommends  the  employment  of  Es- 
march's  ice-bag,''  covered  with  linen,  for 
the  same  purpose. 

In  a  few  cases  in  children  this  treat- 
ment appears,  as  also  in  the  form  of  Bron- 
cho-pneumonia, to  produce  a  depressing 
effect,  and  it  therefore  requires  to  be  care- 
fully watched,  but  it  does  not  appear  to 
he  attended  with  any  other  risk,  either  of 
exciting  bronchitis  or  of  setting  up  sec- 
ondary complications.^    It  does  not  ap- 

■  Sohedel,  quoted  by  Grisolle. 

2  Beitrage  zur  Path.  Anat.  der  Nenge- 
borenen,  ii.  63.  Weber  says  that  this 
method  was  first  recommended  to  him  in 
1S37  by  Dr.  Niesson,  of  Altona.  Grisolle,  p. 
678,  says  that  it  was  also  recommended  by 
Dr.  Campagnano,  of  Naples,  who  revived  pa- 
tients in  extremis  by  cold  baths.  Grisolle 
states  that  Campagnano  also  employed  Weed- 
ing and  antimony  "  avec  vne  vigueur  presqne 
harhare. ' ' 

»  Spec.  Path.  ThSrap.  i.  182.  Niemeyer 
states  that  tlie  treatment  has  been  most  ex- 
tensively used  in  Prague,  with  good  results. 
He  says  that  under  this  treatment  cases  of 
Pneumonia  rarely  last  beyond  the  seventh 
day ;  that  in  an  extraordinary  number  the 
disease  terminates  on  the  third  day. 

''  Langenbeok's  Archiv  i'ilr    Chirurgie,  ii. 

^  I  have  employed  this  treatment  experi- 
mentally in  only  one  mild  case  in  a  child  for 
a  few  hours.  The  continuous  ai^plication  of 
cold  cloths  to  the  chest  lowered  the  tempera- 
ture half  a  degree  Fahrenheit.  It  rose  again 
with  the  ensuing  exacerbation  to  the  same 
height  as  on  the  previous  evening  (103°) , 
after  they  were  discontinued  Ijy  the  nurse,  on 
account  of  the  dislike  of  the  patient  to  the 
treatment. 
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pear  to  shorten  the  duration  of  the 
disease,  but  only  to  act  beneficially  by 
diminishing  the  pyrexia. 

Blisters  in  the  earlier  stages  of  Pneumo- 
nia are  to  be  considered  as  both  useless 
and  as  greatly  increasing  the  distress  of 
the  patient.  When  resolution  is  progres- 
sing favorably,  they  also  appear  to  he 
quite  unnecessary.  In  a  few  cases  when 
resolution  is  delayed,  or  when  there  is  evi- 
dence of  a  small  amount  of  pleuritic  effu- 
sion, they  may,  I  believe,  in  adults  be 
occasionally  employed  with  apparent  ad- 
vantage. In  children  they  are  almost  in- 
variably inapplicable.  Warm  fomenta- 
tions or  poultices  to  the  side  often  give 
great  relief  to  the  pain.  I  have  by  no 
means  satisfied  myself  that  any  advantage 
accrues  during  the  acuter  stages  from  any 
more  irritant  applications,  whether  of 
mustard  or  turpentine,  though  in  cases  of 
threatening  collapse,  or  when  dyspnoea  is 
severe,  they  have  occasionally  appeared 
to  afford  relief. 

It  may,  however,  he  desirable  that  after 
the  foregoing  analysis  some  account  should 
be  given  of  the  treatment  of  Pneumonia 
which  is  most  in  accordance  with  the  re- 
sult of  modern  observation. 

The  author,  in  commencing  this  branch 
of  the  subject,  feels  it  right  to  express  his 
conviction  that  a  large  number  of  the 
milder  cases  occurring  in  young  adults 
require  no  more  medicinal  interference 
than  similar  cases  of  other  acute  febrile 
disorders,  and  that  neither  depletory 
measures  nor  alcoholic  stimulants  are 
necessary  to  bring  such  cases  to  a  satis- 
factory termination. 

Eest  in  bed  ;  a  free  supplj'  of  fresh,  but 
not  too  cold,  air  ;'  attention  to  the  evacu- 
ations, and  the  administration  of  a  suf- 
ficient amount  of  liquid,  nutritious,  and 
easily  digestible  food — indications  abund- 
antly fulfilled  by  milk  and  beef-tea — are 
often  all  that  is  requisite.  [Cold  and 
fresh  air  will  be  better  for  the  patient 
than  that  which  is  warm  and  impure.  In 
two  very  severe  cases  I  have  met  with  a 
craving  for  air  from  open  windows,  when 
the  weather  was  very  cold.  One  of  these 
patients  was  a  man  about  thirty-five  years 
of  age.  On  being  called  to  see  him  in  the 
midst  of  his  attack,  I  found  him  lying 
with  his  two  windows  wide  open  near  his 


'  "  A  close,  narrow,  stifling  room  is  exceed- 
ingly incommodious  to  any  person  sick  of  a 
fever,  but  much  more  so  to  those  ill  of  a  perl- 
pneiimony,  as  I  liave  many  times  observed, 
especially  among  the  lower  part  of  tradesmen 
when  two  or  three  families  perhaps  live  in  a 
house  together.  Celsus's  advice  is  never  more 
proper,  nay  necessary,  in  any  kind  of  fever 
tlian  in  a  peripneumonia,  in  amplo  conclavi 
tenendus  cerjer.  U  such  close  rooms  cannot  be 
avoided,  they  certainly  should  be  frequently 
but  prudently  aired."  (Huxham  on  Fevers, 
1757,199.) 


bed,  the  thermometer  indicating  IToPahr. 
When  I  attempted  to  close  one  of  tlie 
windows,  he  made  known  at  once  his  dis- 
tress for  want  of  air.  Continuing,  with 
reluctance,  this  aerial  refrigeration  of  his 
lungs,  his  recovery  suggested  the  thought, 
that,  to  the  inflamed  pulmonary  tissue, 
possibly  a  direct  "apyretic"  influence 
may  have  been  thus  extended,  similar  to 
that  of  cold  applications  to  a  superficial 
inflammation.  Almost  precisely  the  same 
observation  occurred  to  me  afterwards  in 
the  case  of  an  old  lady  more  than  eignty 
years  of  age;  who  manifested  a  craving  for 
the  admission  of  cold  winter  air  through 
her  windows.  She  also  recovered,  under 
that  exposure,  from  a  very  severe  attack  of 
broncho-pneumonia. — H.]  Pain  may  be 
assuaged  if  severe  by  a  few  leeches  to  the 
side,  by  linseed  poultices,  and  more  effect- 
ually by  the  hypodermic  injection  of  mor- 
phia. Sleep  also  may  be  procured  by  the 
same  means,  or  by  moderate  doses  of  opi- 
ates, or  probably  by  the  hydrate  of  chloral. ' 
When  cough  is  distressing,  and  opium 
is  not  contra-indicated  by  cyanosis,  this 
remedy  in  small  doses  has  appeared  to  me 
to  give  much  relief,  and  to  have  no  inju- 
rious effects.  JSTeutral  salines  also  favor 
the  action  of  the  skin,  and  thus  reduce 
the  discomfort  from  the  pyrexia,  and 
probably  aid  in  the  elimination  of  effete 
matters  by  the  urine.  If  any  extensive 
bronchitis  be  present  ammonia  may  with 
advantage  be  combined  with  these,  and 
small  doses  of  ipecacuanha  have  also  un- 
der these  circumstances  appeared  to  me 
to  be  useful.  When  convalescence  is 
established,  sohd  food  and  a  moderate  use 
of  stimulants  adapted  to  the  strength  and 
habits  of  the  patient,  are  frequently  all 
that  is  necessary  to  promote  a  rapid  cure. 
Iron  and  quinine  or  strychnia  are,  how- 
ever, to  be  given  if  there  be  anasmia  or 
much  weakness  remaining. 

In  severe  cases  of  Pneumonia,  threaten- 
ing to  invade  a  large  tract  _  of  lung,  and 
coming  under  observation  within  the-first 
forty-eight  or  seventy-two  hours  of  the 
disease,"  and  if  the  dyspnoea  threatens  as- 
phyxia, and  the  distension  of  the  super- 
ficial veins  indicates  overfiUing  of  the  right 
side  of  the  heart,  a  cautious  bleeding  may 
probably  be  practised  with  advantage  to 
the  extent  of  six  or  eight  ounces,  particu- 
larly if  the  patient  be  young  and  vigor- 
ous, and  of  previously  temperate  habits. 

1  I  have  not  had  a  full  opportunity  of  ex- 
perimenting with  this  remedy  in  Pneumonia. 

2  Huss  lays  down  the  following  rules  :— 
Venesection  maybe  practised  when  the  piilse 
is  full  tense,  or  depressed.  The  large  full 
pulse  sinks  at  first,  but  venesection  is  to  be 
continued  until  it  rises  again.  In  patients 
with  a  "tense"  pulse  venesection  is  to  be 
continued  until  it  becomes  soft.  If  the  pulse 
is  depressed,  venesection  is  to  be  continued 
until  it  becomes  full.      The  indications  for 
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Under  these  circumstances  also,  if  the 
fever  be  high,  tartar  emetic  may  be  given 
in  doses  of  gr.  }  to  gr.  j  or  gr.  iss,  com- 
bined witli  salines  and  small  d<.ises  of  pare- 
goric, every  hour  or  two  hours  until  some 
relief  is  experienced— a  relief  which  may 
be  further  aided  by  the  application  of 
leeches  or  cupping  to  the  side.  I  think  it 
right,  however,  to  add  here,  that  although 
I  have  not  hitherto  adopted  the  applica- 
tion of  cold  water  in  such  cases,  I  should, 
after  the  testimony  adduced  in  its  favor 
by  the  authors  before  quoted,  feel  strongly 
disposed  to  make  a  trial  of  its  effects. 

Under  all  circumstances  food  must  be 
given  in  suitable  quantities,  for  it  is  im- 
portant to  husband  the  resources  of  the 
patient  as  much  as  possible. 

Cases  such  as  these  now  under  consid- 
eration vary  nuich  in  their  later  manifes- 
tations, and  it  is  in  these  that  judgment 
and  decision  are  most  required. 

One  complication  which  may  be  re- 
garded as  most  indicative  of  danger  is 
ilelirium,  and  it  is  to  this  symptom  espe- 
cially that  I  now  refer. 

By  many  of  Dr.  Todd's  pupils  the  occur- 
rence of  delirium  in  Pneumonia  has  been 
regarded  as  a  certain  indication  for  the 
administration  of  stimulants,  and  I  be- 
lieve that  in  the  majority  of  instances  the 
practice  is  both  well  founded  and  success- 
ful. Cases  do,  however,  occasionally  oc- 
cur when  acute  delirium  associated  with 
a  considerable  degree  of  pyrexia  is  not 
beneflted  by  this  treatment,  and  though 
comparatively  rare,  they  belong  to  a  class 
which  requires  separate  consideration. 

"We  have  unfortunately  but  little  exact 
knowledge  of  the  state  of  the  brain  during 
delirium  to  serve  as  a  pathological  guide 
for  its  treatment.  It  is  now  pretty  gen- 
erally admitted  that  delirium  in  many 
cases  is  by  no  means  an  expression  of 
hypersemia  or  inflammatorj'"  irritation  of 
the  brain,  and  it  is  only  clinical  expe- 
rience which  has  led  us  to  the  discrimina- 
tion of  these  conditions  in  the  various  dis- 
eases associated  with  this  symptom. 

venesection  to  be  drawn  from  the  pulse  were 
repeated  by  nearly  every  writer  of  the  early 
part  of  the  present  century.  How  little  these 
were  to  be  relied  upon,  even  by  those  in  the 
habit  of  testing  their  practice  by  this  means, 
is  apparent  from  the  followirig  observations  of 
Honrmann  and  Dechambre,  who  may  at  least 
be  supposed  to  have  been  conversant  with  the 
fallacy  of  "  fulness"  in  the  pulse  of  old  people 
to  whom  these  remarks  refer  :  "  Nous  avoiis 
vu  des  malades  chez  qui  le  pouls  itnntait  la 
saignSe,  cesser  de  rendre  leurs  orachats  im- 
mediatement  apres  que  celle-ci  avait  Ste 
pratiquee  et  mourir  en  moins  de  douze  a, 
quinze  heures."  (Arch.  G6n.  de  Med.,  2e 
Si!r.  xii.  190.)  Intense  severity  of  dyspnoea 
appears  to  me  to  be  the  only  positive  indica- 
tion for  this  remedy.  A  very  high  amount  of 
pyrexia  in  the  early  stages  is  also  so,  but  to 
a  less  degree. 


In  Pneumonia  the  evidences,  as  before 
stated,  of  meningeal  or  cerebral  hyper- 
emia associated  with  delirium  are  very 
rarely  met  with  post  mortem;  but  I  be- 
lieve that  we  may  with  advantage  dis- 
criminate two  conditions  under  which  de- 
lirium occurs  in  this  disease.  In  one  the 
state  is  that  of  weakness,  for  which  we 
have  no  more  precise  pathological  expres- 
sion ;  in  the  other  it  is  the  expression  of 
a  blood-poisoning  by  the  products  of  the 
pyrexial  disturbance,  though  not,  I  be- 
lieve, as  some  are  disposed  to  think,  de- 
pending on  the  direct  eiiects  of  over- 
heated blood  on  the  nervous  centres.  It 
is  probable  also  that  in  many  cases  both 
these  conditions  are  more  or  less  com- 
bined in  various  degrees. 

In  conditions  of  pure  weakness  the  rea- 
sons for  giving  stimulants  are  abundantly 
clear,  but  in  delirium  from  blood-poison- 
ing this  is  more  doubtful.  It  is,  however, 
by  no  means  easy  to  apply  any  certain 
clinical  test  to  distinguish  these  two 
states.  Delirium  with  high  pyrexia 
should  always  induce  aoubt  as  to  its  na- 
ture, and  this  doubt  is  increased  when 
it  has  been  preceded  by  severe  cephalal- 
gia. I  do  not  think  that  the  special  char- 
acters of  the  delirium  always  afford  a  cer- 
tain guide ;  at  least  its  violence  is  no 
proof  of  the  sthenic  or  asthenic  character 
of  the  primary  disease,  though  a  low  mut- 
tering delirium  almost  invariably  belongs 
to  the  latter  class.  A  correct  opinion  on 
this  point  must  depend  on  the  practition- 
er's judgment  as  to  the  state  of  the  pa- 
tient's strength ;  and  if  indications  of 
asthenia  exist,  it  is  better  to  depend  on 
this  as  a  guide,  rather  than  on  any  theo- 
retical reasoning  respecting  the  origin  of 
the  symptom. 

The  state  of  the  pulse  is,  I  believe,  the 
surest  indication  whicn  we  at  present  pos- 
sess. An  extremely  rapid  pulse,  i.  e.,  one 
above  120  or  1.30,  generally  caUs  for  the 
employment  of  stimulants.  When  the 
pulse  presents  the  characters  of  dicrot- 
ism  to  any  distinct  degree,  they  are  almost 
invariably  necessarj-,  and  under  both 
these  conditions  the  use  of  bleeding  or 
tartar  emetic  is  absolutely  contra-indi- 
cated. Tremors  and  subsultus  rarely  co- 
exist with  violent  delirium ;  when  they 
are  present,  they  also  strongly  require  the 
remedies  under  discussion. 

In  doubtful  cases  it  is  safer  to  make  a 
cautious  trial  of  stimulants  than  to  omit 
their  use  :  when  beneficial,  their  good  ef- 
fect is  usually  seen  early. 

Huss  recommends  the  use  of  tartar 
emetic  in  doses  of  gr.  j  to  gr.  ij  every 
hour  in  the  delirium  of  drunkards,  when 
this  sets  in  early,  accompanied  by  high 
fever  and  by  a  flushed  face  and  tense 
pulse.  He  considers  bleeding  in  these 
cases  to  be  entirely  inadmissible,  and  the 
tartar  emetic  is  to  be  discontinued  directly 
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the  pulse  falls  in  volume,  or  if  diarrhoea 
or  vomiting  should  occur.  The  use  of  all 
lowering  remedies  directed  solely  to  the 
delirium  is,  however,  only  to  be  pursued 
with  the  greatest  caution,  for  the  diag- 
nosis of  the  pathological  state  present  is 
often  doubtful,  and  their  danger,  when 
inappropriately  used,  can  hardly  be  over- 
rated. 

Opium  in  these  forms  of  delirium  can 
only  be  used  with  caution.  Full  doses 
often  increase  the  prostration,  and  fail  to 
procure  sleep.  Huss  regards  the  condi- 
tion of  the  pupil  as  afibrding  a  valuable 
indication  for  the  treatment  to  be  pur- 
sued. If  this  be  contracted,  opium  is 
contra-indicated,  but  belladonna,  in  doses 
of  gr.  ^  of  the  extract,  given  three  or  four 
times  daily,  may  induce  a  quieter  condi- 
tion, ending  in  sleep. 

I  believe  tliat  iu  such  cases  as  these  the 
value  of  cold  applications  in  lessening 
pyrexia  will  be  found  to  be  very  consider- 
able when  properly  used,  and  may  aid  iu 
solving  the  diflSculty  which  has  hitherto 
attended  some  of  tliese  cases.  Digitalis 
or  veratria,'  when  the  pulse  is  rapid, 
are  remedies  that  appear  to  me  to  be  de- 
serving of  a  further  trial  than  I  have  yet 
had  opportunities  for  making  of  their  effi- 
cacy. 

The  class  of  cases  which  have  now  been 
considered  are  fortunately  comparatively 
rare.  In  the  majority  the  discrimination 
is  more  simple,  and  in  the  severer  cases 
of  Pneumonia  the  administration  of  stim- 
ulants in  the  later  stages  is  almost  inva- 
riably both  useful  and"  necessary.  They 
are,  indeed,  often  required  almost  from 
the  outset  in  cases  marked  by  debility,  at 
whatever  age,  but  particularly  in  patients 
of  bad  constitution,  in  those  who  have  in- 
dulged freely  in  alcohol,  and  in  old  peo- 
ple ;  and  under  all  these  circumstances 
attention  must  be  paid  to  the  previous 
habits  of  the  patient  in  regulating  the 
amount  given. 

In  such  cases  as  these  I  believe  that  all 
depletion  and  the  use  of  tartar  emetic  are 
in  the  highest  degree  injurious,  though 
simple  salines  may  usually  be  given  with 
apparent  advantage. 

In  the  majorityof  cases  the  amount  of 
stimulants  given  during  the  pyrexial  pe- 
riod may  be  very  moderate.    It  is,  indeed, 

'  The  lowering  of  the  pulse  by  veratria  is 
often  very  considerable.  I  have  known  it 
reduced  in  acute  rheumatism  from  100  to  54 
in  the  minute  within  eight  hours  by  the 
tincture  of  the  veratrum  viride,  given  in  doses 
of  ri\^v  every  two  hours.  The  influence  of 
this  remedy  on  tlie  temperature  (104O)  in  this 
case  was  much  less  perceptible.  It  fell  half 
a  degree,  and  the  ensuing  exacerbation  did 
not  take  place.  The  pulse  regained  its  former 
frequency  within  twelve  hours  after  the  rem- 
edy was  discontinued. 


always  best  to  begin  with  a  minimum 
dose,  and  to  increase  the  quantity  as  re- 
quired ;  and  under  all  circumstances  it  is 
desirable,  as  far  as  possible,  to  husband 
resources  of  this  nature.  For  infants, 
brandy,  which  is  the  best  form  of  alco- 
holic stimulant  for  these  purposes,  may 
be  given  in  doses  of  five  to  ten  drops,  in- 
creased to  thirty  drops,  or  gj  every  l.wo, 
three,  or  four  hours.  For  adults,  from  one 
to  three  drachms  may  be  given  at  similar 
intervals,  and  in  a  large  number  of  cases 
it  is  seldom  necessary  to  give  more  than 
six  or  eight  ounces  of  brandy  iu  this  man- 
lier in  the  twenty-four  hours.  The  indi- 
cations for  the  amount  and  frequency  of 
these  doses  are  best  gained  from  the  pulse 
and  from  the  general  signs  of  asthenia. 
As  long  as  these  are  distinct,  stimulants 
must  be  persevered  witli ;  and  though 
always  to  be  used  with  caution,  they  must 
in  some  cases,  especially  in  patients  ad- 
dicted to  habits  of  intoxication,  be  given 
both  unflinchingly  and  unsparingly  when 
the  need  arises.  I  have  in  one  or  two 
instances  given  .36  ounces  of  brandy  daily 
for  several  days  consecutively,  in  doses  of 
six  drachms  every  half  hour,  with  a  suc- 
cessful result,  in  cases  of  Pneumonia  in 
drunkards  ;  every  attempt  to  diminish  the 
dose  being  immediately  marked  by  dan- 
gerously increasing  signs  of  asthenia  ;  and 
it  was  only  when  the  more  marked  evi- 
dences of  prostration  diminished,  that 
any  symptoms  of  alcoholic  intoxication 
were  observable. 

Such  cases  are,  however,  rare,  and,  as 
before  observed,  much  smaller  amounts 
of  alcohol  are  usually  sufficient. 

The  period  immediately  following  the 
crisis  is  that  in  which  moderate  doses  of 
alcohol  appear  to  be  most  called  for  ;  and 
in  many  cases  which  have  not  previously 
presented  marked  signs  of  asthenia,  very 
considerable  prostration,  which  in  old 
people  may  prove  fatal,  may  occur  at  this 
time.  Indeed  I  believe  that  one  of  the 
chief  duties  of  the  practitioner  in  most 
cases  of  Pneumonia  is  to  watch  carefully 
for  symptoms  indicating  the  employment 
of  stimulants,  and  to  regulate  by  frequent 
observations  the  amount  necessary  to 
maintain  the  strength.' 


'  It  is  due  to  the  memory  of  the  late  Dr. 
Todd  to  point  out  that  a  great  part  of  the 
reform  in  medical  practice  with  respect  to  the 
administration  of  stimulants  in  acute  diseases 
is  due  to  him.  It  is  possible  that  he  may 
have  pushed  this  method  at  times  to  an  ex- 
treme, but  of  their  general  utility  and  of  the 
advantage  of  administering  them  in  repeated 
doses,  as  recommended  by  him,  there  can  now 
he  but  little  question.  It  is  beyond  the  scope 
of  this  article  to  enter  upon  the  rather  wide 
discussion  to  which  this  practice  has  given 
rise  respecting  the  mode  of  action  of  this  class 
of  remedies.     The  cliemical  side  of  the  quea- 
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In  cases  of  extreme  prostration  with  a 
very  rapid  pulse,  and  attuuJed  by  pro- 
fuse sweatinu,  I  believe  from  what  I  ha^e 
seen  of  the  etfeets  of  digitalis  in  the  anal- 
ogous condition  of  delirium  tremens,  that 
this  remedy  may  probably  be  tried  with 
advantage.' 

If  in  the  later  stages  of  the  disease 
expectoration  becomes  profuse  and  co- 
pious, and  abundant  fine  rales  in  the  lung 
show  the  presence  of  cedema,  and  if  reso- 
lution be  proceeding  but  slowly,  expecto- 
rants may  be  used  with  advantage.  The 
muriate  of  ammonia  and  senega  appear 
to  be  the  best  of  these,  and  carbonate  Of 
ammonia  may  be  beneficially  combined 
with  them. 

Counter-irritation  may  at  this  stage 
often  prove  useful. 

The  maintenance  of  the  general 
strength  is,  however,  of  paramount  im- 
portance ;  and  bark,  quinine,  the  mineral 
acids,  or  preparations  of  iron,  will  often 
promote  recovery  more  rapidly  than 
remedies  devoted  to  the  special  condition 
of  the  lung.  Strychnia  is  useful  in  cases 
where  much  nervous  prostration  is  pres- 
ent. The  use  of  cod-liver  oil  is  also  often 
benefioial  at  this  stage. 

It  remains  to  treat  briefly  of  some  of 
the  attendant  circumstances  and  compli- 
cations of  the  disease. 

Severe  gastric  catarrh,  with  a  loaded  and 
furred  tongue,  and  whether  attended  or 
not  by  vomiting,  is  in  adults  often  bene- 
fited by  one  or  two  purgative  doses  of 
calomel  (gr.  j  to  gr.  iij),  followed  by  a 
saline  aperient,  and  this  remedy  is  recom- 
mended by  most  authors  for  the  "  bilious" 
form  of  the  disorder.  Mustard  poultices 
may  also  be  applied  to  the  epigastrium  if 
vomiting  is  troublesome.  In  children, 
however,  this  symptom  may  depend  on 
cerebral  disturbance. 

If  diurrhma  be  present,  a  few  grains  of 

lion  will  be  found  discussed  in  the  researches 
of  Lallemand,  Perrin,  and  Duroy,  who  main- 
tained that  tlie  alcohol  so  given  was  excreted 
by  the  kidneys  ;  while  Stranch  (De  demon- 
stratione  spiritus  vini  in  corpore  ingesti,  Diss. 
Dorpat.  1862),  Schulinus  (Arch,  der  Heilk. 
186ti),  Dr.  Hall  Smith's  "  Experiments  on  the 
Chromic  Acid  Test  for  Alcohol"  (Brit,  and 
For.  Rev.,  1861),  and  Dr.  Anstie  (Lect.  Roy. 
Coll.  Phys.,  Lancet,  1867,  vol.  ii.),  have 
shown  that  this  only  takes  place  to  a  very 
limited  degree.  The  latest  researches  on  this 
subject  are  by  Dr.  Parkes  and  Count  WoUo- 
wicz  (Proc.  Roy.  Soc.  xviii.  1S70). 

'  I  have  known  it  under  these  circum- 
stances, when  combined  with  the  administra- 
tion of  alcohol  (though  the  remedy  had  pre- 
viously been  freely  given)  markedly  reduce 
the  frequency  of  the  pulse  and  increase  its 
power,  while  the  sweating  ceased  within  a 
few  hours  after  it  had  been  commenced.  The 
digitalis  was  given  in  doses  of  gj  of  the  tinc- 
ture every  two  hours. 


Dover's  powder  may  be  combined  with 
the  calomel,  and  the  saline  should  then  be 
omitted.  .Severe  diarrhoea  may,  how- 
ever, require  the  use  of  astringents, 
though,  as  far  as  I  have  observed,  this 
symptom  is  seldom  sufliciently  intense  to 
call  for  their  employment.  Huss  recom- 
mends cold  compresses  to  the  abdomen, 
or  leeching  to  the  colon,  in  the  dysenteric 
diarrhoea  which  accompanies  Pneumonia 
in  hot  seasons. 

If  gastric  catarrh  continues  in  the  later 
stages,  simple  alkaline  remedies,  the  bi- 
carl)onate  of  soda  combined  with  bis- 
muth, have  appeared  to  me  the  most 
useful.  Huss  and  other  German  authori- 
ties recommend  the  muriate  of  ammonia 
for  this  symptom. 

Hoemoptysis,  if  profuse,  may  be  met  by 
the  internal  administration  of  styptics. 
The  most  efliicacious  of  these  will  prob- 
ably be  found  to  be  gallic  acid,  acetate  of 
lead,  and  ergot.  The  latter  is  especially 
recommended  by  Huss  when  the  pulse  is 
quick,  small,  and  weak.  Venesection  has 
been  recommended  for  this  symptom,  but 
its  true  efficacy  may  be  considered  as 
doubtful.  It  must  be  remembered  that 
large  hjemoptysis  is  most  commonly  a 
symptom  of  attendant  tubercles,  and  that 
any  reducing  measures  are,  in  such  a 
case,  specially  contra-indicated. 

For  the  condition  of  gray  hepatization, 
Huss  and  Grisolle  recommend  the  use  of 
camphor,  musk,  and  turpentine.  It  must 
be  remembered,  however,  that  the  full 
employment  of  stimulants  does  not  ap- 
pear to  have  been  practised  by  these  au- 
thors. Their  administration  appears  to 
me  to  be  likely  to  be  better  than  that  of 
the  remedies  in  question  ;  though  these, 
of  which  however  I  have  no  experience, 
may  at  times  be  useful.  Huss  recommends 
the  oil  of  turpentine  in  doses  of  five  to 
ten  drops  every  two  hours,  and  says  that 
it  is  particularly  valuable  in  the  Pneumo- 
nia occurring  in  the  course  of  typhoid 
fever.  He  remarks  that  it  seldom  dis- 
agrees even  when  the  tongue  is  dry  and 
coated,  but  that  if  it  causes  vomiting  it 
may  be  combined  with  hydrocyanic  acid. 
He  recommends  camphor  when  delirium 
is  present.  This  remedy,  however,  ap- 
pears occasionally  to  produce  redness  of 
the  face  and  dryness  of  the  skin,  and  un- 
der these  circumstances  it  is  to  be  re- 
placed by  ammonia. 

For  tire  complication  of  abscess  (f  the 
lung,  Huss  recommends  acetate  of  lead 
in  doses  of  gr.  ij  repeated  every  four  or 
six  hours,  as  loiig  as  the  sputa  continue 
offensive  and  copious.  In  the  later  stages 
bark  or  ciuiuine  with  the  mineral  acids 
(Huss  considers  the  phosphoric  acid  to  be 
the  best)  are  the  most  suitable  remedies. 

Gangrene  of  the  limg  appears  to  be  but 
little  open  to  remedial  treatment.  The 
employment  of  inhalations  of  turpentine, 
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recommended  by  Skoda,  or  of  chloroform, 
has  proved  useless  in  IIuss's  experience. 
Two  cases  recovered  in  his  hands  ;  one 
under  the  internal  administration  of  crea- 
sote  in  doses  of  one  drop  given  every  two 
hours,  and  another  with  pyroxylic  acid  in 
doses  of  ten  drops,  combined  with  five 
drops  of  tinct.  opii  every  two  hours,  but 
the  same  remedies  proved  inetiectual  in 
other  cases.  More  reliance  must  prob- 
ably be  placed,  both  in  this  and  in  the 
last-named  condition,  on  the  maintenance 
of  the  strength  of  the  patient  by  abun- 
dant support,  and  by  bark  and  ammonia 
or  the  mineral  acids. 

Pneumonia  coinjjlicated  by  intermittent 
fever  requires  the  use  of  quinine.  Huss 
recommends  that  eight  grains  should  be 
given  during  the  rigor,  and  repeated  in 
the  sweating  stage. 

The  complication  with  pre-existing 
Brighfs  disease  also  calls  in  Huss's  opin- 
ion for  the  use  of  turpentine.  I  have  no 
experience  of  this  method  of  treatment. 
It  might,  however,  prove  valuable  if  alco- 
hol appeared  inadmissible  in  such  cases. 
Huss  does  not  appear  to  regard  this 
remedy  as  productive  of  injurious  effects 
on  the  condition  of  the  kidneys. 

For  the  complication  with  pericarditis, 
local  cupping  or  leeching  and  the  internal 
administration  of  mercurials  have  been 
recommended.  The  utility  of  all  these 
measures  is,  however,  I  believe,  in  the 
highest  degree  doubtful.  Deaths  from 
Pneumonia  complicated  with  pericarditis 
have  always  appeared  to  me  to  present 
the  most  marked  symptoms  of  asthenia. 
Tile  advisability  of  small  local  bleedings 
must,  however,  be  considered  in  relation 
to  the  general  strength  of  the  patient. 

For  oedema  of  a  limb  remaining  after 
the  disappearance  of  the  disease,  friction, 
shampooing,  and  an  elastic  bandage  are 
the  most  appropriate  remedies.   ( Walslie. ) 


SECONDAEY  AND  INTEECUR- 
EENT  PNEUMONIAS. 

Pnettmonia,  when  appearing  as  sec- 
ondary to  other  diseases,  presents  in  some 
cases  both  the  anatomical  and  the  clinical 
features  of  the  acute  primary  form.  In 
other  instances  the  disease  appears  in 
spots  of  variable  size  irregularly  scat- 
tered through  the  lungs,  when  it  has  re- 
ceived the  name  of  Lobular  Pneumonia, 
though  it  is  seldom  so  strictly  limited  to 
individual  lobules  as  this  name  would 
imply. 

The  features  of  the  disease,  when  of  the 
latter  class,  and  particular^  when  occur- 
ring in  children,  differ  so  widely  from  the 
Lobir  form  as  to  require  a  separate  de- 
scription. 

A  short  account  will  also  be  given  of 
the  principal  variations  in  the  characters 


of  Pneumonia  when  appearing  as  a  com- 
plication of  other  disorders. 

"Catarrhal  Pneumonfa"  is  a  va- 
riety of  Pneumonia  whose  characters  are 
in  some  respects  clinically,  and  in  others 
pathologically,  only  imperfectly  delined 
from  those  of  the  acute  primary  form. 

Until  recently  it  has  been  considered  to 
be  almost  exclusively  a  disease  of  child- 
hood, originating  either  in  primary  bron- 
chitis or  in  the  bronchitis  secondary  to 
measles,  hooping-cough,  and  influenza, 
and  in  some  cases  of  diphtheria.  It  is 
probable,  however,  that  some  forms  of 
the  pneumonia  of  old  age  may  belong 
more  truly  to  this  category  ;  and  some  re- 
cent German  authorities  have  been  dis- 
posed from  pathological  considerations — 
which  appear,  however,  to  the  author  to 
rest  on  insufficient  foundations — to  regard 
many  other  cases,  hitherto  classed  with 
the  primarjf  disease,  as  belonging  to  this 
variet}'.  This  form  of  Pneumonia  is 
almost  constantly  characterized  bj^  being 
preceded  by  catarrh  of  the  bronchial  mu- 
cous membrane  ;  :ind  it  is  a  not  uncom- 
mon complication  of  broncliial  dilatation. 
The  inflammation  of  the  vesicular  struc- 
ture of  the  lungs  is  in  such  cases  the 
result  either  of  direct  extension  of  the 
inflammatory  process,  or  it  is  induced 
through  the  intervention  of  collapse  of 
portions  of  lung,  owing  to  obstruction  of 
the  bronchi  communicating  with  them,  in 
a  manner  which  requires  a  separate  and 
fuller  description  hereafter.  It  does  not, 
however,  ajapear  to  me  to  be  correct  to 
regard  all  cases  of  Pneumonia  which  are 
preceded  by  bronchial  catarrh  as  forming 
a  separate  class.  In  many  of  these  the 
bronchitis  can  only  be  regarded  as  one  of 
the  prodromata  of  a  pneumonia  induced 
by  the  same  cause,  but  preceding  the  true 
invasion  by  a  period  of  from  twenty-four 
to  seventy -two  hours.  In  others  the  pneu- 
monia is  an  accidental  complication  of 
pre-existing  bronchitis,  which  possibly 
may  have  predisposed  to  its  occurrence, 
but  which,  -ivithout  the  intervention  of 
other  causes,  would  not  have  led  to  the 
inflammation  of  the  pulmonary  tissue. 
In  both  these  classes  of  cases  the  invasion 
of  the  pneumonia  is  sudden— it  runs  a 
typical  course,  and  terminates  by  a  crisis 
within  the  usual  period. ' 


>  Out  of  fifty-three  cases  I  found  thirteen  to 
have  been  preceded  by  catarrli.  In  four  of 
tliese  the  cough  preceded  the  rigor  from 
twenty-four  to  seventy-two  hours ;  in  one,  a 
chill  had  taken  place  a  week  before  the  rigor. 
In  three  there  liad  been  cough  for  a  week  before 
the  sudden  invasion  of  the  Pneumonia,  which 
commenced  either  with  rigors  or  vomiting. 
In  three  others  there  was  a  history  of  chronic 
bronchitis.  In  ail  these  the  invasion  of  the 
Pneumonia  was  sudden :  two  of  these  cases 
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In  a  third  class,  however,  which  may 
truly  be  termed  Broncho-Pueiimouia,  the 
invasion  is  gradual ;  it  is  preceded  by 
bronchitis  of  some  standing  or  intensity, 
and  the  implication  of  the  pulmonary  tis- 
sue is  only  marked  by  an  increased  pyrexia, 
or  by  a  slight  sense  of  chilliness,  usually 
without  rigors,  and  by  prostration  with  a 
quick  and  small  pulse  and  a  tendency  to 
sub-delirium,  sometimes  attended  by,  but 
at  otliers  without,  distinct  changes  in  the 
characters  of  the  cough  and  sputa.  The 
latter  are  usually  bronchitic  throughout, 
or  they  may  be  puriform,  and  in  a  certain 
proportion  of  cases  rusty  sputa  are  ob- 
served. The  course  of  the  disease  in  these 
coses  is  protracted  and  indefinite,  either 
ending  fatally,  or  by  a  slow  lysis  and  very 
gradual  resolution.  In  fatal  cases  the 
lung  is  very  commonly  found  in  a  state  of 
gi-aj'  hepatizatiou.  In  a  few  cases  again 
the  invasion  may  be  insidious  and  grad- 
ual, attended  by  cough  and  by  increasing 
■\\'eakness,  but  the  symptoms  may  be  of 
such  slight  comparative  s^everity  that  pa- 
tients so  afiected  may  continue  during 

[Fig.  33. 


Catarrhal  PneumoQia.  —  From  a  oase  of  acute 
plithisis.  Showing  ttie  large  epithelial  cells  -which 
flU  the  alveoli.     X  200.    (Greeu.)] 

some  weeks,  although  with  difficulty,  their 
usual  occupations.  Cases  of  this  class, 
which  bear  a  strong  resemblance  to  the 
varietjr  described  as  "Latent  Pneumonia, " 
tend  to  pass  into  chronic  forms  of  the  dis- 
ease ;  and,  though  occasionally  occurring 
without  the  complication  of  tubercles, 
they  have  appeared  to  me,  in  most  in- 
stances, to  be  more  or  less  closely  associ- 
ated with  this  diathesis. 
This  form  of  Pneumonia  is,  however, 

died  on  the  seventh  and  eighth  days.  Of 
these  the  affected  lung  was  in  one  in  a  state 
of  typical  red  hepatization  ;  in  the  other,  in 
a  state  of  gray  hepatization.  In  one  case 
there  was  a  liistory  of  previous  catarrh  of  in- 
definite duration  ;  the  invasion  was  sudden, 
hut  the  case  was  protracted.  In  one  only 
was  the  invasion  gradual.  It  was,  however, 
a  distinct  case  of  Acute  Pneumonia. 


common  during  epidemics  of  influenza, 
but  it  may  occur  without  the  direct  effect 
of  this  specific  poison.  Huss  met  with 
it  in  140  out  of  2016  cases,  or  in  a  propor- 
tion to  all  forms  of  Pneumonia  of  about 
yij.  The  mortality  is,  however,  greater 
than  that  of  the  acute  primary  form, 
amounting  to  14:-28  per  cent.  It  is  also 
very  common  in  tuberculosis,  of  which  it 
forms  a  most  dangerous  complication,  and 
markedly  hastens  the  fatal  issue.  This 
association  and  the  clinical  phenomena 
attending  it  belong,  however,  more  pro- 
perly to  the  subject  of  Phthisis,  and  will 
not  therefore  be  considered  here. 


BEONCHO  -  PNEUMONIA  ;'  LOBU- 
LAK,2  DISSEMINATED,  OE  VE8I- 
CULAE  PNEUMONIA. 

The  Broncho-Pneumonia  of  childhood 
was  by  earlier  writers  largely  confounded 
with  collapse  of  the  lung,  which  was  con- 
sidered a  result  of  intlammation  before 
Legendre  and  Bailly  demonstrated  its  true 
character.  The  publication  of  their  ob- 
servations led  indeed  to  an  almost  equally 
strong  reaction  in  the  opposite  direction, 
and  it  has  been  thought  by  many  that  no 
true  infantile  Pneumonia  ever  accompa- 
nies bronchial  catarrh,  but  that  all  the 
changes  in  the  lung  attending  this  state 
are  due  to  collapse  alone.  Tliis  opinion, 
however,  is  almost  equally  erroneous  with 
that  which  it  has  displaced,  since  both 
pathologically  and  clinically,  inflaiunia- 
tion  afiecting  the  pulmonary  tissue  has, 
under  these  circumstances,  certain  well- 
marked  features  which  it  is  important  to 
recognize. 

The  peculiarity  of  this  form  of  disease 
consists,  as  before  stated,  in  its  origin  in 
pre-existing  bronchial  catarrh,  either  ex- 
tending from  the  upper  air-passages  or 
commencing  as  capillary  bronchitis.  It 
is  not,  however,  alwaj^s  easy  to  decide  the 
precise  period  at  which  the  extension  of 
the  di.sease  from  the  bronchi  to  the  air- 
vesicles  takes  place,  since  this  is  usually 
gradual,  and  in  scattered  points ;  and 
hence  in  some  cases,  in  children,  the  con- 
dition of  Broncho-Pneumonia  represents 
a  variable  combination  of  bronchitis  and 
of  Vesicular  Pneumonia,  the  symptoms  of 
which  are  also  in  part  due  to  attendant 
collapse. 

Por  the  proper  understanding  of  its 
clinical  features  and  physical  signs  it  is 
necessary,  however,  to  anticipate  so  far 
the  description  to  be  hereafter  given  of 
its  morbid  anatomy  by  stating  that  the 
mode  of  implication  of  the  pulmonary  tis- 

'  The  term  first  used  by  Seiffert  (Die  Bron- 
cho-Pneumonie  der  Neugeborenen  uud  Saug- 
linge,  1837). 

*  Burnet ;  Journ.  Hebdomadaire,  1833. 
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sue  ordinarily  differs  from  that  found  in 
tlie  Acute  Primary  or  Lobar  Pneumonia, 
and  that  the  nodules  of  pneumonic  con- 
solidation are  usually  scattered  through 
tracts  of  air-containing  tissue,  which  is 
often  emphysematous  ;  that  these  nodules 
may  vary  in  size  from  the  dimeusions  of 
a  poppy-seed  to  those  of  a  walnut,  and 
that  they  may  coalesce  until  larger  tracts 
are  invaded ;  and  furtlier,  that  the  in- 
flammatory changes  often  commence  in 
portions  of  collapsed  lung  ;  and  finally 
that  both  lungs  are  very  frequently  and 
simultaneously  affected. 

Etiology.— The  frequency  of  this  form 
of  Pneumonia  in  children  is  variously 
stated.  Ziemssen"  observed  98  cases  as 
contrasted  with  186  of  the  primary  form. 
Steffen,^  for  lJ-1  of  the  primary,  has  met 
with  72  of  the  catarrhal  or  lobular  form. 

It  is  most  common  and  most  fatal  in 
the  earlier  periods  of  life.  Of  72  cases 
observed  by  Steffen,  52  occurred  before 
four  years  of  age.  The  age  thus  specially 
prone  to  it  corresponds,  therefore,  with 
the  period  of  the  first  dentition ;  but 
whether  any  increased  liability  to  the  dis- 
ease is  induced  by  this  process  appears  to 
be  doubtful,  since  it  is  almost  constantly 
a  secondary  effect  of  bronchitis,  or  of  dis- 
eases of  which  broncliitis  is  a  common 
complication  in  early  life.'    The  causes  of 

'  Loc.  cit. 

2  Klinik  der  Klnderkrankheiten. 
'  Steiner    (Prager   Vierteljahresch.    1862, 
vol.  Ixxv.)  gives  tlie  following  table  of  condi- 
tions coincident  with  Lobular  Pneumonia  : — 
Cases,  Boys.  Girls. 

Rickets 2S       15       11 

Rickets    and    tubercle   com- 
bined     11         8         3 

Atrophy 16       10         6 

Tubercle  of  glands       ...     15         9         6 

Measles 10         7         3 

Scarlatina 3         2         1 

Smallpox 2         1         1 

Dysentery 7         5         2 

Noma 2        2        0 

Heart-disease 1         1         0 

Meningitis 1         1         0 

Barns 1         0        1 

Steffen,  out  of  fifty-two  cases,  found  thirty- 
eight  arising  from  bronchitis,  eight  from 
hooping-cough,  and  six  from  measles. 

Ziemssen,  in  ninety-eight  cases,  found  thir- 
ty-two associated  with  bronchitis  or  chronic 
bronchitis,  twenty-three  with  hooping-cough, 
and  forty-three  with  measles. 

Bartels  (Virchow's  Archiv,  xxi.  p.  75) 
found  in  an  epidemic  of  measles  that  12  per 
cent,  of  those  attacked  were  aflfected  with 
Broncho-Pneumonia. 

Peter  (Gaz.  Hebdom.  1863,  p.  689)  found 
the  disease  very  frequent  in  diphtheria.  He 
states  that  in  100  cases  of  diphtheria  he  found 
sixty-seven  of  confirmed  Pneumonia  and 
twelve  of  engorgement.     Peter's  data  would 


bronchitis  in  children  are  therefore  in 
some  degree  also  causes  of  Broucho-Pneu- 
monia,  and  hence  it  is  most  conmion  in 
cold  seasons.  It  is  also  said  to  occur  at 
times  epidemically,  but  this  is  probably 
due  in  great  measure  to  the  prevalence 
of  influenza  or  of  other  zymotic  diseases 
associated  with  brouchial  catarrh. 

There  appears  to  be  little  doubt  that  a 
previous  condition  of  bad  nutrition  mark- 
edly predisposes  to  this  form  of  Pneumo- 
nia. The  influence  of  bad  air  has  also 
been  strongly  insisted  on  by  Bartels  as  a 
more  or  less  direct  cause  of  its  occurrence 
in  cases  of  measles.  It  is  probable  also 
that  aH  causes  which  diminish  the  respi- 
ratory muscular  force  of  cliildren  operate 
in  the  same  direction  particularly  when 
it  is  remembered  that  the  occurrence  of 
partial  or  general  collapse  is  frequently 
the  immediate  precursor  of  the  inflamma- 
tory changes,  and  that  a  long-maintained 
recumbent  position,  by  causing  congestion 
of  the  posterior  portions  of  the  lungs, 
favors  the  pneumonic  process.  Constitu- 
tional predisposition  to  bronchitis  at  early 
ages  also  favors  the  occurrence  of  this  dis- 
ease, and  thus  it  is  prone  to  recur  in  the 
same  individual. 

Symptoms. — The  signs  of  pneumonic 
inflammation  are  usually  developed  more 
acutely  in  the  course  of  capillary  bron- 
chitis and  of  measles,'  in  which  the  bron- 
chial inflammation  is  more  intense,  than 
in  hooping-cough,  in  which  latter  disease 
the  invasion  is  more  gradual,  and  is  almost 
invariably  preceded  by  pulmonary  col- 
lapse. 

The  period  of  its  accession  varies  also 
in  difterent  diseases.  In  measles  it  most 
commonly  occurs  during  the  decline  of  the 
eruption,  and  it  may  be  deferred  until  the 
second  or  even  to  the  third  week  after  the 
subsidence  of  the  pyrexia  and  of  the  ex- 
anthem  ;  occasionally,  however,  it  has 
been  noticed  to  precede  the  eruption  by  a 
period  of  nearly  a  week.''  In  diphtheria 
the  pulmonary  complications  usually  oc- 
cur within  the  first  five  or  six  days  ;  but 

appear,  however,  somewhat  to  overrate  this 
frequency,  for  in  some  of  the  cases  which  lie 
cites  as  instances  of  "hepatization,"  the  por- 
tions aff'ected  floated  in  water;  and  he  also 
speaks  of  collapse  as  a  stage  of  Pneumonia. 

Dr.  Wilks  (Guy's  Hosp.  Rep.  3d  Ser.  vi. 
146)  finds  that  burns  of  the  skin  are  very 
frequently  followed  by  this  variety  of  Pneu- 
monia, in  some  instances,  however,  it  as- 
sumed a  more  extensive  and  lobar  form. 

'  It  has,  however,  been  before  stated  in  re- 
spect to  measles,  that  some  forms  of  Pneumo- 
nia occurring  in  this  disease  approximate 
very  closely  in  their  characters  to  the  true 
primary  form,  both  in  the  rapidity  with  which 
a  large  tract  of  lung  is  invaded,  and  also  in 
their  anatomical  characters. 

2  Steffen,  loo.  cit. 
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in  hooping-cough  they  seldom  appear  until 
the  disease  has  been  considerably  pro- 
tracted, and  both  the  general  nutrition 
and  the  muscular  power  of  the  patient 
have  beeu  impaired.  In  acute  bronchitis 
Pneumonia  may  occur  early,  when  the 
affection  is  severe,  or  when  other  causes 
predisposing  to  pulmonary  collapse  are 
present ;  and  among  these,  early  infancy, 
rickets,  or  previously  defective  nutrition 
are  prominent.  In  chronic  bronchitis  the 
supervention  of  Pneumonia  is  commonly 
a  late  phenomenon. 

The  extension  of  the  inflammation  from 
the  bronchial  mucous  membrane  to  the 
tissue  of  the  lungs  is  rarely  attended  by 
the  phenomena  of  rigors,  or  vomiting,  or 
by  the  cerebral  symptoms  which  mark  the 
invasion  of  the  primary  form  of  the  dis- 
ease, though  the  latter  may  occasionally 
be  observed.' 

The  pulmonary  complication  is  usually 
first  evidenced  by  an  increase  of  dyspncsa, 
together  with  the  supervention  of  fever, 
if  this  has  not  been  previously  present,  or 
by  an  aggra\-ation  of  that  already  existing. 

The  dyspnoea,  except  in  very  mild  cases, 
when  it  may  be  comparatively  slight  in 
degree,  is  commonly  both  objective  and 
subjective,  and  gives  the  patient  much 
distress.  It  tends  at  times,  and  particu- 
larly in  rickets  and  when  collapse  of  lung 
is  also  present,  to  occur  in  suffocative 
paroxysms,  and,  even  when  these  are  less 
marked,  it  varies  in  intensity  at  different 
times  of'  the  day,  and  is  usually  most  felt 
ju  the  morning  and  evening. 

Great  acceleration  of  the  respiration  is 
the  rule  where  the  disease  is  of  any  con- 
siderable intensity  ;  it  may  then  equal 
the  extreme  degrees  of  frequency  ob- 
served in  the  primary  forms  of  Pneumo- 
nia, and  may  sometimes  attain  to  107 
respirations  in  the  minute.^  Commonly 
tlie  frequency  of  the  respiration  is,  as  in 
the  primary  disease,  disproportionately 
greater  than  that  of  the  pulse,  the  ratio 
of  1  tol'5  being  sometimes  observed  ;  but 
when  cerebral  congestion  is  also  present, 
the  pulse  may  be  rapid  and  the  respira- 
tion even  slower  than  natural  (Bednar). 
The  respiration  is  not  unfrequently  re- 
tarded when  a  fatal  termination  is  ap- 
proaching. Irregularity  in  its  rhythm  is 
not  uncommon,  and  this  may  amount  to 
so  complete  a  cessation  of  the  respiratory 
movements  during  some  minutes  as  even 
to  simulate  death'. 

The  thoracic  movements  are  shallow, 

'  Dr.  West  (Dis.  of  Infancy  and  Childliood, 
p.  326).  Stefifeu  has  once  seen  spurious  hy- 
drencephalic  symptoms  precede  the  outbreak 
of  the  Pneumonia,  and  cease  on  its  appear- 
ance (loc.  oit.  302). 

2  Bednar,  Lelirbuoh  der  Kinderkrankheiten, 
268. 

"  Earthen  and  Eilliet,  i.  264. 


with  great  elevation  and  little  expansion. 
Inspiration  is  imperfect  and  short ;  e.x- 
piration  is  often  forcible,  prolonged,  and 
noisy.  The  action  of  the  accessory  mus- 
cles is  violent.  The  chest  is  raised  by 
the  elevatory  muscles,  but  the  lower  por- 
tions are  drawn  in  by  the  diaphragm. 
The  anterior  superior  portions  appear 
distended  when  emphysema  is  also  pres- 
ent, but  may  yet  be  comparatively  mo- 
tionless. The  action  of  the  alas  nasi  is 
also  greatly  exaggerated.  _  The  cough 
varies  in  character.  It  is  sometimes 
paroxysmal,  but  this  character,  even 
when  previously  present,  as  in  hooping- 
cough,  may  disappear  on  the  superven- 
tion of  Pneumonia,  and  1;he  cough  may 
become  short  and  dry  ;  and  this  change 
in  its  character  often  forms,  together 
with  the  pyrexia,  one  of  the  earliest  signs 
of  the  implication  of  the  pulmonary  tis- 
sue in  this  disease.  The  cough  also  often 
becomes  painful,  eliciting  cries  from  the 
patient,  a  symptom  which  is  also  some- 
times a  valuable  indication  of  the  pneu- 
monic change.  I  believe,  however,  from 
some  cases  in  which  I  have  observed  this 
in  adults,  that  such  pain  may  be  extra- 
thoracic  and  myalgic  in  its  nature,  and 
that  it  is  partly  caused  by  the  sinking  of 
the  inferior  parts  of  the  thoracic  walls 
due  to  collapse  of  the  lung.  In  some 
cases  the  pain  complained  of  may  be  in 
the  epigastric  and  in  the  upper  abdomi- 
nal regions.' 

The  secretion  from  the  bronchi,  if  pre- 
viously free,  as  shown  by  the  looseness  of 
the  cough,  is  often  diminished.  Expec- 
toration is  rarely  seen  in  young  children. 
When  brought  up  by  vomiting,  it  is  com- 
monly bronchitic  and  tenacious,  some- 
times streaked  with  blood,  but  rarely  if 
ever  rusty.  The  same  characters  are  ob- 
served in  the  sputa  of  adults  attacked  by 
Pneumonia  during  the  prevalence  of  in- 
fluenza. 

The  physical  signs  in  the  earlier  stages 
are  often  obscure.  They  commonly  aftect 
both  lungs  simultaneously,  though  rarely 
in  an  equal  degree.  The  immobility  of 
the  thorax  and  the  sinking  of  the  lower 
ribs,  with  deepening  of  the  diaphragmatic 
depression,  occur  in  cases  of  simple  bron- 
chitis, with  attendant  emphysema  and 
collapse  ;  but  when  the  lung  becomes  ex- 
tensively infiltrated,  the  depression  of  the 
ribs  may  partially  disappear. 

The  percussion  results  may  be  uncer- 
tain :  usually  the  upper  parts  of  the  chest 
are  hyper-resonant,  and  they  may  be 
quasi-tympanitic  when  much  attendant 
emphysema  is  present.  When  the  spots 
of  collapse  or  of  pneumonic  infiltration 
are  disseminated  through  healthy  pul- 
monary tissue,  the  sound,  though  less 
resonant  than  natural,  is  rarely  dull,  and 

'  Steffen. 
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only  loses  the  pulmonary  tone  when  these 
have  coalesced  into  more  extensive  tracts. 
The  dulness  of  Pneumonia  does  not  differ 
markedly  from  that  of  collapse,  though 
the  latter  may  occasionally  acquire  a 
tympanitic  tone  (Ziemssen)  ;  but  it  is 
usually  more  intense.  The  site  of  col- 
lapse is,  however,  peculiar.  It  tends  to 
occur  at  the  free  border  of  the  left  lung 
overlapping  the  heart,  and  also  at  both 
bases  posteriorly,  when,  instead  of  ex- 
tending uniformly,  it  passes  upwards  in 
an  elongated  and  quasi-pyramidal  form 
along  the  lines  of  the  intervertebral 
grooves,  and  it  may,  maintaining  this 
peculiarity,  extend  nearly  to  the  apices  of 
the  lungs.'  As,  however,  collapse  often 
constitutes  the  first  stage  of  the  pneumo- 
nic process,  this  form  of  dulness  may  be 
maintained  after  the  latter  has  set  in. 

The  respiratory  sounds  over  collapsed 
portions  are  commonly  weak  or  inaudible. 
In  lobular  pneumonic  consolidation  they 
usually  acquire  a  bronchial,  but  never  a 
tubular  character  (Walshe).  This  quality 
of  respiration,  though  occasionally,  is 
only  very  rarely  met  with  in  simple  col- 
lapse.^ 

The  respiration  in  other  portions  of  the 
chest  is  usually  exaggerated  and  attended 
by  rales.  Generally  disseminated  dry  or 
moist  hronchitic  rales  indicate  only  the 
bronchial  catarrh.  "When  Pneumonia 
supervenes,  they,  however,  often  become 
finer,  and  may  thus  be  heard  in  limited 
spots  of  the  pulmonary  tissue,  and  they 
frequently  change  in  site  from  day  to 
day  f  but  they  seldom  present  the  typical 
characteristics  of  tlie  crepitation  heard  in 
the  Acute  Lobar  Pneumonia.  In  some 
cases,  however,  when  the  finer  bronchi 
are  dilated,  the  rales  heard  may  be 
coarse,  and  they  may  acquire  a  quasi- 
metallic  character  if  consolidation  sur- 
rounds these  dilatations.  Rales  are  sel- 
dom heard  directly  over  collapsed  parts, 
unless  they  be  conducted  from  adjacent 
bronchi. 

Vocal  fremitus  is  commonly  exag- 
gerated over  pneumonic  infiltration  more 
than  over  collapsed  portions  of  lung.  The 
diiferences  of  degree  observable  in  this 
respect  are,  however,  very  variable. 

Vocal  resonance,  as  heard  when  a  child 
cries,  is  usually  much  increased  by  pneu- 
monic consolidation  of  any'  extent,  and 
frequently  under  these  circumstances  it 
acquires  a  bronchophonic  tone.  These 
characters  may,  however,  be  absent  when 
the  bronchi  are  extensively  obstructed. 


'  Ziemssen,  loc.  cit. 

'  Barthez  and  Rilliet ;  also  Ziemssen  and 
Gerhardt. 

"  When  masked  "by  other  rales  it  is  desira- 
ble to  follow  the  advice  given  by  Barthez  and. 
Rilliet,  and  to  repeat  auscultation  after  the 
act  of  coughing. 


The  pulse  is  rapid.  It  rarely,  even  in 
the  early  stages,  presents  the  fulness  or 
strength  of  the  primary  disease.  At 
more  advanced  periods  it  becomes  exces- 
sively frequent,  small,  and  feeble,  so  as 
scarcely  to  be  felt.  Irregularity  of  its 
rhythm  is  also  occasionally  observed. 
Fulness  of  the  superficial  veins,  extend- 
ing even  to  those  of  the  hands  (Trousseau), 
is  also  observed,  and  osdema  of  the  ex- 
tremities has  sometimes  been  noted 
(StelTen). 

Simultaneously  with  these  symptoms 
there  is  a  great  restlessness  ;  the  eyes  are 
sunken,  and  the  face  assumes  an  anxious 
expression,  which  is  painfully  distinct  in 
young  children.  Strength  faijs  rapidly  ; 
as  the  disease  progresses  somnolence  and 
a  semi-comatose  condition  supervene,  in 
which  the  child  lies  passive,  but  stai'ting 
up  from  time  to  time  into  an  erect  or  semi- 
erect  posture,  with  jactitation  and  move- 
ments of  distress,  when  attacks  of  cough 
and  dyspnoea  return. 

The  skin  is  hotter  than  natural,  though 
not  commonly  presenting  the  pungency  of 
heat  which  characterizes  the  acute  lobar 
form,  and  it  is  often  bathed  in  profuse  per- 
spiration, which  occasionally  alternates 
with  a  dry  heat.  The  perspiration  may 
be  general,  or  in  rickety  patients  may  ap- 
pear chiefly  about  the  head.  The  surface 
is  generally  pallid  with  the  exception  of 
the  cheeks,  which  present  a  flushed  or 
violet  tinge,  which  is  sometimes  transi- 
tory and  alternates  with  a  cyanotic  pal- 
lor. Cyanosis  of  the  lips  and  finger-nails 
increases  with  the  progress  of  the  disease, 
and  is  especially  distinct  in  the  pneu- 
monia succeeding  to  hooping-cough,  and 
when  collapse  forms  a  prominent  feature. 

Vomiting,  unless  caused  by  the  cough, 
is  less  common  in  this  form  of  Pneumonia 
than  in  the  acute  primary  disease.  Diar- 
rhoea, on  the  other  hand,  is  not  unfre^ 
quent,  particularly  in  the  Broncho-pneu- 
monia attending  measles,  and  if  not  orig- 
inally present  it  is  very  easily  excited  by 
medicinal  remedies,  especially  by  tartar 
emetic.  The  tongue,  at  first  moist,  be- 
comes dry  in  the  later  stages,  and  sordes 
form  on  the  teeth  or  on  the  angles  of  the 
lips,  which  are  also  dry  and  cracked ; 
aphthous  stomatitis  may  occur  when  the 
course  is  protracted.  The  appetite  is 
completely  lost,  but  thirst  is  marked  ;  in- 
fants at  the  breast  suck  it  eagerly,  but  the 
power  of  continued  sucking  is  lost,  owing 
to  the  difficulty  of  breathing.  A  slight 
decree  of  delirium  is  occasionally  ob- 
served, particularly  in  older  children,  as 
an  exaggeration  of  the  restlessness  which 
tends  to  increase  towards  night.  Convul- 
sions are,  however,  much  less  frequent 
than  in  the  acute  disease  ;  when  they  do 
occur,  they  form  a  very  unfavorable  fea- 
ture. A  semi-comatose  state  is  more 
common  ;  it  passes  later  into  deeper  un- 
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consciousness  when  the  signs  of  mal-oxj'- 
genation  of  the  blood  ^  become  more 
apparent.  In  some  cases,  however,  a 
hydreucephalic  condition  with  restless- 
ness and  cries  has  been  observed.' 

The  urine,  owing  to  the  early  period  of 
life  in  which  the  disease  usually  occurs, 
has  not  been  made  the  subject  of  exact 
observation.  Bedniir  says  that  the  clilo- 
rides  are  present.  In  some  cases  the 
presence  of  a  small  amount  of  albumen 
has  been  noticed. 

Emaciation  and  loss  of  strength  pro- 
gress with  marked  rapidity  ;  there  is 
great  loss  of  weight,  the  eyes  are  sunken, 
the  muscles  are  wasted  and  the  skin  is  flac- 
cid. Thesg  appearances  may,  in  severe 
cases,  become  very  distinct  within  a  few 
days  from  the  outset :  if  the  disease  runs 
a  more  protracted  course,  and  particularly 
in  the  Pneumonia  succeeding  to  hooping- 
cough,  the  wasting  of  the  tissues  may  at- 
tain an  extreme  degree  of  marasmus — 
proportioned,  however,  in  most  cases  to 
the  age  of  the  patient  and  to  the  severity 
of  the  disease.  Ecthymatous  pustules 
often  form,  which  lead  to  painful  sores. 
Excoriations  of  the  nose  and  angles  of  the 
mouth  are  also  observed,  and  bedsores 
form  on  the  prominent  parts  of  the  ema- 
ciated liuibs.  The  patient  often  dies 
completely  exhausted,  or  sinks  suddenly 
during  a  paroxysm  of  cough,  or  with  the 
increasing  cj-anosis  may  pass  into  a  state 
of  flual  somnolence  and  coma.  When 
death  occurs  in  the  early  periods  of  the 
disease,  it  is  usually  due  to  the  combined 
asphyxiating  effects  of  capillary  bronchitis 
and  collapse.  The  course  of  the  disease 
after  Pneumonia  has  set  in  is  usually  more 
protracted. 

Many  of  the  above  symptoms,  and  espe- 
cially the  increasing  intensity  of  the  dys- 
pnoi'a,  may  occur  in  severe  cases  of  bron- 
chitis accompanied  by  extensive  collapse 
of  the  lung,  and  uncomplicated  by  Pneu- 
monia. The  most  characteristic  feature 
of  the  latter  is  constituted  by  the  pyrexia, 
the  presence  of  which  is  almost  essential 
to  its  recognition.  Acute  bronchitis  in 
children  is,  indeed,  not  unfrequently  at- 
tended by  fever,  but  when  uncomplicated 
by  Pneumonia  the  temperature  seldom 
rises  in  it  above  101°  or  102°.  The  fever 
also  when  present  is  not  continuous,  the 
temperature  in  the  morning  being  often 
nearly  at  the  normal  standard,  or  perhaps 
falling  to  99°  or  99-50.  T^e  invasion  of 
Pneumonia  is  marked  by  accession  of  fever 
rf  the  disease  has  been  previously  apy- 
rexial,  or  by  an  increased  temperature  if 
fever  has  already  existed,  and  this,  in  the 
pneumonia  of  measles,  may  speedily  at- 
tain the  degrees  of  103,  104,  or  105.  The 
lower  standard  of  102°  may,  however,  not 

'  Barthez  and  Rilliet  (i.  467)  attribute  this 
to  frontal  neuralgia. 


be  surpassed  in  the  whole  course  of  the 
case.'  Sometimes  a  rise  of  temperature 
may  be  observed  to  follow  the  accession  of 
dulness  on  percussion,  both  at  the  outset 
and  during  the  subsequent  exacerbations, 
showing  that  collapse  has  preceded  the 
inflammatory  changes.  This,  however,  is 
not  always  to  be  observed,  and  the  rise  of 
temperature  may  be  comparatively  sud- 
den and  rapid,  and  may  either  proceed 
pari  ]3assu  with  the  loss  of  resonance  on 
percussion,  or  may  precede  this  by  some 
hours  or  days— the  diminution  of  pulmo- 
nary resonance  only  becoming  distinct 
when  the  islets  of  Lobular  Pneumonia,  by 
becoming  confluent,  affect  tracts  of  tissue 
sufficiently  extensive  to  give  rise  to  this 
physical  sign. 

In  some  cases  again,  when  Pneumonia 
succeeds  to  measles,  the  invasicu  both  of 
the  physical  signs  and  also  of  the  pyrexia 
may  present  a  great  resemblance  to  the 
phenomena  of  the  acute  primary  disease 
— the  temperature  rising  rapidly,  and 
maintaining  a  tolerably  uniform  elevation 
with  comparatively  slight  morning  remis- 
sions, but  in  its  later  periods,  running  a 
protracted  course  resembling  the  catar- 
rhal type.^  In  its  subsequent  course, 
h.owever,  the  pyrexia  as  measured  by  the 
temperature  presents  certain  characteris- 
tics which  aid  considerably  in  the  recog- 
nition of  this  form  of  Pneumonia.  The 
chief  among  these  are  the  irregular  course 
of  the  fever,  the  extent  of  the  remissions 
and  exacerbations,  and  the  absence  of 
critical  phenomena — the  fever  being  usu- 
ally protracted,  and  ending  only  by  a  slow 
and  gradual  decline,  which  is  often  inter- 
rupted by  renewed  exacerbations. 

The  remissions  may  bo  as  great  as  from 
1'8°  to  2 '50  Pahr.  They  occur  at  irregu- 
lar times  during  the  day,  differing  in  this 
respect  from  the  ordinary  course  of  the 
acute  primary  disease.  It  has  been  al- 
ready stated  that  in  some  cases  of  this 
form,  the  maximum  temperature  may  be 
observed  in  the  morning  instead  of  at 
night ;  but  this  condition,  which  is  excep- 
tional in  Primary  Pneumonia,  is  much 
more  common  in  Broncho-pneumonia, 
when  it  may  be  noticed  to  occur  irregu- 
larly in  the  course  of  a  single  case — a  pe- 
culiarity which  is  probably  due  to  the  in- 
definite course  and  irregular  extensions  of 
the  pulmonary  inflammation.  The  ter- 
mination of  the  fever  is  also  protracted. 
Ziemssen    regards    a    case    terminating 


'  In  some  fatal  cases  the  temperature  may 
rise  shortly  before  death  to  upwards  of  107° 
(Ziemssen),  biit  on  the  other  hand  a  rapid 
fall  of  temperature,  due  probably  to  defective 
aeration  of  tlie  blood  and  to  extension  of  the 
collapse,  may  immediately  precede  the  fatal 
issue. 

^  Ziemssen  and  Krabler,  Klin.  Bericht  ueber 
die  Maseru  und  ihre  Complicationen,  p.  169t 
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within  seven  days  as  a  very  exceptional 
one;  and  the  pyrexia  may  last  for  weeks,' 
in  the  Broncho-pneumonia  both  of  mea- 
sles and  hooping-cough,  presenting  in  its 
irregular  exacerbations  and  remissions  a 
striking  resemblance  to  the  course  of  tu- 
berculosis, which,  however,  according  to 
the  observations  of  Bartels  and  Ziemssen, 
is  a  much  less  common  sequela  of  these 
diseases  than  is  usually  believed.  The 
defervescence  rarely,  if  ever,  presents  the 
abrupt  critical  fall  so  commonly  observed 
in  the  acute  primary  form  :  or  if  this  com- 
mences, it  is  usually  followed  by  subse- 
quent elevations  of  temperature :  the 
decUne  of  the  fever  is  only  gradually  ef- 
fected, and  rarely  extends  over  a  shorter 
period  than  three  or  four  days,  and  it  is 
often  interrupted  by  irregular  secondary 
exacerbations.  In  some  cases  the  tem- 
perature often  finally  sinks  during  some 
hours  or  days  below  the  normal  standard. 

The  range  of  temperature  is  commonly 
lower,  and  both  the  course  of  the  disease 
and  the  duration  of  the  pyrexia  are  more 
protracted  in  the  Pneumonia  succeeding 
to  subacute  bronchitis  and  to  hooping- 
cough  than  in  that  which  follows  measles. 
In  hooping-cough  the  degree  of  pyrexia 
may  be  very  slight,  and  the  morning  re- 
missions may  attain  almost  to  the  normal 
standard,''  but  exceptional  cases  occur  in 
which  Pneumonia  complicating  this  dis- 
ease appears  in  an  acute  form  and  runs  a 
rapid  course  to  a  fatal  termination. 

With  the  gradual  decline  of  tempera- 
ture other  signs  of  improvement  become 
evident.  There  is  rarely  any  appearance 
of  critical  sweating,  but  perspiration  ap- 
pears from  time  to  time,  aud  often  seems 
to  afford  relief.  The  dyspnoea  and  the 
cyanotic  aspect  diminish  ;  the  pulse  and 
respiration  fall  in  frequency ;  the  cough 
becomes  looser  and  less  hard.,  and  it  may 
again  acquire  a  paroxysmal  character,  if 
this  has,  as  in  hooping-cough,  been  pre- 
viously present ;  diarrhcea,  if  present, 
ceases ;  the  appetite  gradually  returns, 
and  thirst  disappears  or  diminishes  in  in- 
tensity. 

Recovery  is,  however,  almost  always 
slow  and  protracted  ;  cough  persists  long ; 
and  the  duration  of  the  physical  signs  of 
consolidation,  and  especially  of  bronchitic 
rales,  may  continue  during  many  weeks. 
Some  acceleration  of  the  respiration  and 
of  the  pulse  may  also  continue  after  the 
fever  has  subsided."  Slight  returns  of  the 
pyrexial  symptoms  may  also  be  observed 
during  this  period.     The  restoration  of 


'  Eight  weeks.     (Bartels.) 

'  See  a  case  by  Steffen,  p.  313.  This  case 
was  the  more  remarkable,  as  it  was  one  of 
hooping-cough  complicated  by  tuberculosis, 
which  had  progressed  to  the  stage  of  excava- 
tion. 

»  Steffen. 


the  digestive  powers  and  of  the  nutrition 
is  only  very  gradually  effected,  and  the 
patient  may  be  for  months  liable  to  a  re- 
newal of  catarrh,  attended  with  slight  de- 
grees of  feverishness. 

In  some  cases,  after  a  long  continuance 
of  the  pyrexia  and  of  the  physical  signs, 
the  former  may  subside,  but  the  latter 
may  change  their  character  and  present 
those  of  chronic  Pneumonia  or  of  bronchi- 
ectasis, or  sometimes  of  the  latter  alone.' 

CompUcations.  —  Independently  of  the 
diseases  which  exert  a  direct  or  predis- 
posing influence  on  its  production,  the 
liability  of  Broncho-pneumonia  to  other 
complications  is  comparatively  slight. 
Some  of  these  will  be  further  alluded  to 
among  attendant  pathological  phenom- 
ena. One  of  the  most  important  is  intes- 
tinal catarrh,  which  has  been  attributed 
by  M.  Beau  to  the  swallowing  of  un- 
healthy sputa.  It  appears,  however,  to 
be  more  directly  due  to  the  venous  con- 
gestion of  the  intestinal  canal,  and  to  the 
tendency  of  catarrh  in  children  to  affect 
the  whole  gastro-pulmonary  tract  of  mu- 
cous membranes.  True  dysentery  was 
observed  by  Steiner  in  seven  out  of  110 
cases.  Pleurisy  is  less  frequently  observed 
than  in  the  acute  primary  disease.  Steffen 
in  seventy-two  cases  only  found  six  of  ex- 
tensive pleuritic  effusion.  Various  degrees 
of  the  affection,  in  the  form  of  adhesions, 
are  by  no  means  uncommon. 

Tubercle  is  not  uncommonly  associated 
with  the  chronic  form,  but  whether  as  to 
cause  or  effect  it  is  not  in  all  cases  easy  to 
distinguish.  It  is  not  improbable  that 
repeated,  relapses  may  give  rise  to  this 
tendency,  and  a  statement  of  Steiner's, 
which  will  be  alluded  to  hereafter,  would 
seem  to  show  that  even  collapse  may  suf- 
fice to  set  up  tubercular  formations  in 
predisposed  subjects  ;  and  Bartels  has  re- 
marked that  when  present  it  is  specially 
prone  to  occur  in  the  condensed  portions. 
On  the  other  hand,  the  statements  of 
Bartels  appear  to  show  that  tubercvdosis 
is  a  much  less  common  sequela  of  the 
Broncho-pneumonia  of  measles  than  has 
been  commonly  believed.^ 

Pathology  and  Pathogenesis.— 
It  has  been  already  stated  that  this 
form  of  Pneumonia  may  be  produced  by 
the  mechanism  of  two  distinct  processes. 


'  This  subject  will  be  again  referred  to  un- 
der the  head  of  Chronic  Pneumonia. 

2  Bartels  only  found  tubercle  four  times  in 
twenty-one  post-mortem  examinations,  and 
in  two  of  these  the  affection  was  meningeal. 
Ziemssen  only  observed  cheesy  changes  twice 
in  sixty-three  cases  of  death.  Legendre  and 
Bailly  found  five  cases  of  tubercle  in  twenty- 
seven  of  catarrhal  Pneumonia.  Ziemssen 
and  Krabler  remark,  however,  that  acute  tu- 
berculosis is  not  uncommon  after  measles. 
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The  pulmonary  alveoli  may  suffer  by  the 
direct  extrusion  of  the  intlammatory  ac- 
tion from  the  bronchi,  or  the  inflamma- 
torv  changes  may  only  take  place  in  por- 
tions which  have  already  become  the 
suljjects  of  collapse.  The  pathological 
appearancis  in  the  inflamed  lung  present 
under  these  conditions  several  points  of 
dift'erence.  Under  both  sets  of  circum- 
stances the  changes  in  the  mucous  mem- 
brane of  the  bronchi  are  very  similar, 
exhibiting  various  degrees  of  inflamma- 
tory congestion,  togetlier  with  swelling 
and  softening  of  the  mucous  membrane, 
which  are  accompanied  by  slight  super- 
ficial ulcerations.  These  changes  may  ap- 
pear throughout  the  whole  course  of  the 
air-passages  when  the  catarrh  has  com- 
menced in  the  larynx  and  trachea  and 
has  travelled  downwards.  In  some  cases, 
however,  they  may  be  limited  to  the 
smaller  bronchi,  and  the  upper  air-pas- 
sages may  present  a  comparative  immu- 
nity. The  walls  of  the  finer  bronchi  are 
often  so  much  thickened  as  to  cause  them 
to  stand  out  rigidly  in  sections  of  the  pul- 
monary tissue. 

Dilatations  of  the  bronchi  are  very  com- 
mon ;  the)'  are  generally  in  the  cylindrical 
form,  but  are  sometimes  globular,  and 
tliey  may  be  so  universal  throughout  the 
lung  as  to  give  it  a  cribriform  aspect  on 
section,  or  even  to  present  the  appearance 
of  a  numl)er  of  small  cavities.  The  con- 
tents of  the  bronchial  tubes  are  usually  a 
creamy  pus,  or  a  denser  exudation  consti- 
tuting a  form  of  false  membrane,  or  some- 
times a  clear  tenacious  mucus  containing 
nucleated  cells  in  which  a  large  propor- 
tion of  desquamated  ciliated  epithelium 
may  be  found.  In  other  cases  again  little 
or  no  mucus  can  be  found  in  them. 

The  changes  in  the  lung  tissue,  when 
the  inflammation  has  proceeded  directly 
from  the  bronchi,  present  the  appearance 
of  a  number  of  small  whitish-yellow  spots 
with  indistinct  margins  fading  insensibly 
into  the  surrounding  tissue.  They  are 
not  very  prominent,'  and  do  not  stand  out 
sharply  defined  like  the  gray  granulations 
or  the  small  softer  spots  of  more  acutely 
produced  tubercle.  They  are  often  very 
thickly  scattered  through  the  pulmonary 
tissue,  and  the  portions  of  lung  intervening 
between  them  are  softer,  more  vascular, 
and  more  cedematous  than  natural.  They 
are  slightly  but  not  markedly  granular, 
and  usually,  on  scraping  or  pressure,  a 
turbid  milky  fluid  can  be  expressed  from 
them.  As  they  increase  in  age  they  be- 
come firmer  and  drier,  but  still  have  little 
of  the  granular  character.  That  they  un- 
dergo any  cheesy  metamorphosis  inde- 

'  These  spots  are  often  described  as  "promi- 
nent," but  the  author  believes  that  as  a  ques- 
tion of  degree  the  distinction  here  drawn  will 
be  found  to  be  correct. 


pendently  of  pre-existing  or  superadded 
tubercular  changes  is  in  my  opinion  very 
doubtful.  In  addition  to  these  spots  othera 
are  found,  varying  in  size  from  a  pin's 
point  to  a  hemp-seed,  of  a  brighter  yel- 
low, consisting  of  dilated  air-vesicles,  or 
sometimes  of  groups  of  air-vesicles  whose 
walls  have  broken  down,  or  of  the  terminal 
extremities  of  dilated  bronchi.  In  which- 
ever manner  originating,  they  form  little 
collections  of  puriform  fluid,  which  escapes 
when  they  are  pricked,  but  which  .ilso 
may  become  more  inspissated,  and  which 
when  evacuated  leave  irregular  cavities. 
They  are  sometimes  found  under  the 
pleura  forming  little  sub-pleural  abscesses, 
and  in  some  cases  may  by  their  rupture 
give  rise  to  pneumo-thorax.  It  is  doubted 
by  some  writers  whether  these  originate 
in  a  true  inflammation  of  the  air-vesicles 
of  the  lungs,  or  whether  they  are  not 
merely  collections  of  pus  which  have  grav- 
itated or  have  been  drawn  by  inspiration 
into  the  extremities  of  the  dilated  bronchi 
and  infundHjula.  I  believe  from  my  own 
experiments  on  animals  in  which,  espe- 
cialty  in  dogs,  both  these  sets  of  appear- 
ances can  be  produced  easily  by  injecting 
ammonia  into  the  trachea,'  that  they  are 
to  be  regarded  as  truly  inflammatory  in 
their  nature  ;  though  the  latter  mode  of 
origin  is  hoivcver  possible,  since,  as  Zienis- 
sen  (who  agrees  with  the  view  previously 
expressed  by  Fauvel  of  their  nature)  re- 
marks, they  are  most  commonly  to  be 
found  after  the  prolonged  paroxysms  of 
hooping-cough.  The  purulent  yellow  spots 
before  described  arc  perhaps  more  com- 
monly found  in  the  Pneumonia  succeed- 
ing to  measles  than  in  other  conditions. 

I  have  before  stated  that  tlie  Pneu- 
monia which  is  secondary  to  diphtheria 
may  present  in  some  cases  all  the  ana- 
tomical characteristics  of  the  acute  pri- 
mary form.  In  other  cases  it  takes  place 
by  the  intervention  of  collapse  ;  but  in  a 
third  class  the  appearances  observed  cor- 
respond with  those  which  have  just  been 
described.  When  the  bronchial  ramifica- 
tions are  opened  it  wiU  be  found,  in  pro- 
portion as  these  diminish  in  size,  that  the 
firmness  of  the  exudation  layer  diminishes, 
and  that  the  finer  bronchi  are  only  filled 
with  a  soft  puriform  fluid.  In  some  in- 
stances this  priiccss  does  not  extend  be- 
yond bronchi  of  from  two  to  four  lines  iu 
diameter  ;  but,  in  other  cases,  patches  of 
a  yellowish  color  and  soft  consistence, 
varying  in  size  from  that  of  a  hemp-seed 
to  a  horse-bean,  and  only  rarely  attaining 
the  dimensions  of  a  hazel-nut,  are  found 
in  the  pulmonary  tissue.  These  are  im- 
pervious to  air,  and  are  only  shghtly 
granular.  They  fade  insensibly  into  the 
surrounding  tissue  by  an  ill-defined  mar- 
gin.    They  are  friable,  and  on  pressure 

'  See  p.  159. 
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they  allow  a  thin  yellowish  fluid  to  exude. 
Oa  microscopic  examinatiou  the  air-vessi- 
cles  are  found,  for  the  most  part,  occupied 
by  an  amorphous  exudation,  in  which  are 
seen  a  few  puriform  and  granular  cells, 
together  with  proliferating  epithelium 
from  the  air-vesicles.  I  agree  with  Sir 
William  Jenner,'  that  in  most  cases  these 
spots  are  formed  by  the  fluid  formed  in 
the  bronchi  being  drawn  by  inspiration 
into  the  air-vesicles  of  the  lungs. 

In  the  Pneumonia  which  occurs  con- 
secutively to  collapse  of  the  lung, ^  various 
stages  may  be  observed  in  the  inflamma- 
tory process.  It  requires,  however,  to  be 
stated,  that  in  many  fatal  cases  of  bron- 
chitis, and  particularly  in  infants,  the 
condition  of  extensive  collapse,  unat- 
tended by  a  trace  of  inflammation,  may  be 
the  only  morbid  change  present. 

The  mechanism  of  the  production  of 
collapse  will  be  more  fully  treated  of  in 
the  section  devoted  to  this  subject.  It  is 
therefore  only  necessary  in  this  place  to 
refer  to  the  inflammatory  changes  ensuing 
in  parts  which  have  already  undergone 
this  change. 

In  collapse  pure  and  simple,  the  parts 
aifected  are  sunli  below  the  level  of  the 
surrounding  tissue.  They  are  most  usu- 
ally found  at  the  bases  of  the  lungs  and  at 
the  free  borders  of  the  lower  inferior  lobe, 
and  they  commonly  afiect  both  lungs 
simultaneously,  though  rarely  in  an  equal 
degree.  They  are  often  pyramidal  in 
shape,  with  the  base  at  the  periphery  of 
the  lung  corresponding  to  the  distribution 

'  Oral  communication. 

2  Hasse  (Path.  Anat.,  Syd.  Soc.  Ed.,  p. 
251)  says  that  Pneumonia  is  not  necessarily 
frequently  associated  with  atelectasis.  This 
may  be  true  of  primary  atelectasis  in  the  re- 
cently born  infant,  but  I  believe  that  acquired 
collapse  frequently  forms  the  starting-point 
for  secondary  Pneumonia.  Hasse  says  that 
he  has  seen  spots  of  collapse  in  the  midst  of 
liepatized  lung,  but  not  participating  in  the 
inflammatory  changes.  There  is  no  dotibt 
but  that  Pneumonia  and  collapse  may  not 
uufrequently  be  found  coexisting,  but  I  be- 
lieve that  it  is  quite  as  common  to  find  Pneu- 
monia commencing  in  the  midst  of  collapsed 
portions,  as  it  is  to  observe  the  condition  de- 
scribed by  Hasse.  The  elucidation  of  the 
origin  and  nature  of  collapse,  and  the  recogni- 
tion of  the  distinction  between  this  condition 
and  Pneumonia,  appear  to  have  led  many 
writers  since  the  publication  of  the  researches 
of  Legendre  and  Bailly  to  deny  too  exclusively 
the  existence  of  Lobular  Pneumonia  in  chil- 
dren, and  to  attribute  all  the  appearances  of 
consolidation  found  in  their  lungs  to  the  con- 
dition of  collapse.  There  is  no  doubt  as  to 
the  comparative  frequency  and  the  important 
pathological  and  clinical  significance  of  this 
condition,  but  I  believe  that  these  have  been 
to  some  degree  exaggerated,  and  the  import- 
ance of  pneumonic  changes  has  been  in  conse- 
quence underrated. 
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of  the  terminal  lironchi  leading  to  the 
affected  parts.  They,  sometimes,  Irow- 
ever,  occur  in  the  more  central  portions. 
They  are  irregularly  distributed,  and  vary 
in  size  from  that  of  a  hemp-seed  when 
they  arise  from  the  collapse  of  small 
groups  of  pulmonary  lobules,  to  spots  of 
one  or  two  inches  in  diameter.  In  severe 
cases,  both  in  infants  and  in  adults,  a 
whole  lobe  may  be  aflected,  though  the 
pyramidal  form  is  that  most  commonly 
observed.'  On  section  the  nodules  are  of 
a  bluish-purple  tint,  which  is  uniform,  ex- 
cept when  traversed  by  bronchi,  blood- 
vessels, or  interlobular  septa  ;  they  are 
smootli  on  section,  allowing  only  a  small 
amount  of  blood-stained  serosity  to  escape 
on  pressure  or  by  scraping ;  they  are 
often,  however,  attended  witli  scattered 
ecchymoses.  They  are  resistant,  and  do 
not  break  down  readily  under  pressure, 
and  they  are  airless  and  sink  in  water, 
but  can  be  restored  to  their  normal  condi- 
tion of  expansion  by  inflation,  which  pro- 
cess, however,  leaves  the  aflected  parts  of 
a  brighter  red  than  the  surrounding  tis- 
sue. This  latter  is,  however,  more  or 
less  congested  and  oedematous,  and  not 
unfrequently  empliysematous.  When  the 
condition  has  lasted  longer,  the  ability  to 
insufilate  the  lung  diminishes,  and  may 
even  be  partly  lost,  and  the  parts  thus 
aflected  may  finally  uiidergo  either  a  sim- 
ple atrophy,  or  may  become  the  seat  of 
fibroid  metamorphosis  or  of  calcareous 
degeneration.^  These  changes  belong, 
however,  rather  to  the  pathological  his- 
tory of  bronchitis  than  to  that  of  Pneu- 
monia, with  which  they  have  no  neces- 
sary connection,  though  under  the  names 
of  Carnification  and  CAnNizATiON" 
they  have  often  been  confounded  with  it. 
The  process  of  inflammation  in  the  col- 
lapsed parts  is  effected  through  two  sets  of 
changes,  which,  however,  difler  chiefly 
through  the  degree  in  which  they  are 
complicated  by  passive  congestion.  In 
some  cases  this  is  extensive,  and  affects 
large  tracts  which  have  previously  be- 
come collapsed,  and  extends  also  to  the 
surrounding  tissue.  The  cause  of  this  con- 
gestion appears  to  be  the  increased  impedi- 

'  In  some  cases  of  collapse  from  pneumo- 
thorax a  whole  lung  may  thus  become  affected 
by  secondary  Pneumonia  (Steffen,  loc.  cit.  p. 
24). 

2  Hasse  (Path.  Anat.,  250);  Gairdner  (Brit, 
and  For.  Rev.,  April  1853,  p.  467;  Path. 
Anat.  of  Bronchitis,  p.  68). 

3  It  appears  best  to  confine  the  significance 
of  these  terms  to  simple  "coUapse,"  which 
presents  an  appearance  which  they  fully  de- 
scribe. The  application  of  them  to  other  con- 
ditions only  involves  confusion.  MM.  Isam- 
bert  and  Robin  (Uaz.  Med.  1855)  have  applied 
the  title  of  "  Carnification  congestive"  to  a 
form  of  induration  of  the  lung  secondary  to 
heart  disease. 
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meut  to  the  circulation  arising  from  defec- 
tive aeration  of  tlie  blood,  and  also  from 
the  absence  of  the  alternate  expansions 
and  contractions  of  the  pulmonary  tissue, 
which,  under  normal  conditions,  largely 
favor  the  passage  of  blood  through  the 
capillaries  of  the  lung.  To  this  passive 
congestion  cedetna  quickly  succeeds.  The 
tissue  then  loses  its  bluish  tint  and  be- 
comes of  a  darker  purple  ;  mucli  serosity 
exudes  on  section ;  and  this,  in  the  parts 
not  previously  collapsed,  may  be  frothy 
from  the  admixture  of  air.  The  tissue 
also  becomes  more  swollen,  and  the  tough 
resistant  character  of  simple  collapse 
Ijcing  lost,  it  is  also  rendered  more  friable 
and  breaks  down  under  pressure.  To  this 
state  the  term  Splenization  has  been 
applied,  and  it  is  sometimes  erroneously 
confounded  with  the  "  Pneumonic  des 
agonises"  of  Piorry.  though  the  changes 
now  described  are  not,  in  their  essential 
nature,  of  an  inflammatory  character. 
Congestion  of  this  kind  may  affect  large 
tracts  of  tissue  surrounding  collapsed  por- 
tions, and  hence  it  has  been  observed  that 
these  parts  may  be  crepitant,  or  that  the 
collapsed  and  congested  portions  may  be 
insufflated  ;  and  from  this  fact  has  arisen 
the  statement  that  insufflation  is  possible 
in  the  early  stages  of  Lobular  Pneumonia. 
"\\'hen  inflammatory  changes  occur  in  such 
parts  they  appear  generally  in  scattered 
nodules  which  are  solid  and  granular,  but 
very  friable,  and  in  which  the  interlobular 
septa  have  disappeared  and  the  ordinary 
character  of  collapsed  tissue  is  destroyed. 
These  nodules  are  whiter  in  color  than 


the  dark  purple  tissue  surrounding  them, 
but  into  which  tliey  fade  insensibly  at 
their  margins.  They  depend  on  the  accu- 
mulation in  the  interior  of  the  air-vesicles, 
of  enlarged  epithelial  cells,  mucoid  cells, 
and  pyoid  cells,  which  fill  and  distend 
them;  and  hence,  in  addition  to  being  solid, 
the  parts  thus  affected  become  prominent 
above  the  level  of  the  surrounding  tissue. 
Collapsed  portions  which  have  become 
congested  sink  in  water  without  pressure. 
Congested  parts  surrounding  these  usually 
float  imperfectly,  but  sink  after  pressure. 
1  The  pneumonic  nodules  sink  without  pres- 
'  sure.  On  scraping  the  latter  a  milky  fluid 
exudes,  airless,  and  presenting  under  tlie 
microscope  cells  of  the  same  character  as 
those  found  in  the  pulmonary  alveoli.  As 
the  process  extends,  the  whole  of  the  col- 
lapsed and  congested  parts  may  gradually 
become  infiltrated  until  the  greater  part  is 
solidified,  but  usuallj-  the  nodular  form  is 
preserved  for  some  time  with  congested 
and  excessively  oedematous  tissue  inter- 
vening between  the  pneumonic  portions. 
This  form  of  Pneumonia  readily  passes 
into  the  condition  of  gray  hepatization. 
The  congestion  disappears  from  the  infil- 
trated parts,  and  the  gray  appearance  is 
produced  by  the  rapid  progressive  fatty 
degeneration  and  the  liquefaction  of  the 
inflammatory  products,  aided  by  the  co- 
existence of  oedema. 

Pneumonic  changes  may,  however,  oc- 
cur in  collapsed  portions,  without  being 
preceded  by  such  marked  evidences  of 
congestion  and  oedema  as  those  last  de- 
scribed.    Under  these  circumstances,  the 


[Fig.  34. 


Broncho-Pneumonia.— From  a  child,  aged  four,  with  capillary  bronchitis.  A  section  of  one  of  the  patches 
of  consolidation.  Showing  the  stufBng  of  the  alveoli  with  what  appears  in  the  main  to  be  inhaled  bronchial 
secretion.    X  200.     (Green.)] 


appearances  presented  offer  a  considerable 
resemblance  to  the  first  form  of  Vesicular 
Pneumonia,  and  it  may  be  questioned 
whether  in  some  cases  the  existence  of 
collapse  is  not  an  accidental  complication 
superadded  to  the  pneumonic  process, 
rather  than  an  essential  factor  in  its  pro- 
duction. In  the  collapsed  portions  nodules 
are  found  of  a  grayish-yellow,  contrasting 


strongly  with  the  surrounding  purplish 
tint  of  the  adjacent  tissue.  They  are  also 
prominent  about  its  level.  They  "are  solid, 
and  usually  granular,  and  yield  a  milky 
or  yellowish  creamy  fluid  on  scraping  or 
pressure.  In  them,  "however,  dilated  bron- 
chi filled  with  a  yellowish  puriform  fluid 
are  often  observed,  and  these  may  even 
give  the  appearance  of  small  abscesses 
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scattered  through  the  nodules  ;  wiien  evac- 
uated they  leave  small  cavities.  Dilated 
bronchi  with  similar  cliaracters  may  some- 
times be  found  in  parts  affected  by  simple 
collapse  ;'  but  unless  true  Pneumonia  be 
superadded,  the  granular  character  of  the 
adjacent  pulmonary  tissue  is  absent. 

These  appearances  may  occur  in  col- 
lapsed portions  of  lung,  hovpever  origi- 
nating. I  have  found  pneumonic  nodules 
identical  with  those  last  described  in  the 
base  of  the  lung  of  an  adult  dying  of 
urajmic  poisoning,  and  who  had  presented 
during  life  no  signs  of  bronchitis,  Ijut  in 
whom  dulness  on  percussion,  unattended 
with  pyrexia,  had  appeared  at  the  base 
during  the  later  days  of  life.  The  whole 
of  the  lower  lobe  of  one  lung  was  col- 
lapsed, and  in  this  part  were  spots  of 
Pneumonia  surrounding  small  dilated 
bronchi,  which  were  filled  with  a  yellow- 
ish pus.  Jt  has  been  recognized  since 
the  observations  of  Dr.  Baly,^  that  in  the 
exhausting  diseases  of  aclults  collapse 
may  easily  occur,  probably  from  muscular 
weakness,  though  this  change  is  compara- 
tively less  frequent  in  them  than  in  chil- 
dren, owing  to  the  more  yielding  charac- 
ter of  the  chest-walls  and  the  smaller 
calibre  of  the  bronchial  tubes  in  the  lat- 
ter. Collapse  is  thus  in  many  cases  the 
first  stage  in  the  production  of  hypostatic 
Pneumonia,  so  frequently  found  in  post- 
mortem observations.  Hourmann  and 
Decharabre  had  previously  described  ap- 
pearances identical  with  these  in  the 
lungs  of  the  aged,  as  consisting  of  scat- 
tered yellow  or  whitish  spots,  from  whicli 
a  yellow  fluid  escaped,  leaving  behind 
small  vesicles  situated  in  the  midst  of  con- 
gested tissue,'  and  passing  at  times  into 
larger  nodules  of  a  granular  appearance  ; 
and  Durand-Fardel'  has  confirmed  these 
observations. 

It  is  not  uncommon  to  find  the  pro- 
cesses of  collapse,  consestion,  and  Lobu- 
lar Pneumonia  intermingled  in  the  same 
lung,  and  every  stage  may  be  occasion- 
ally observed  between  them.  The  char- 
acters of  the  pneumonic  change  also  vary, 
and  in  some  parts  nodules  may  be  found 
resembling  in  all  their  essential  features 
spots  of  red  hepatization,  as  observed  in 
the  acute  primary  form,  while  in  others 
the  pneumonic  portions  may  be  white  or 
gray,  or  almost  diffluent,  as  if  softening 
into  abscesses. 

In  all  the  forms  now  described,  and  in 
fact  in  nearly  all  cases  where  nodules  of 
Pneumonia  reach  the  surface  of  the  lung, 
the  pleura  participates  in  the  inflamma- 

'  Dr.  Graily  Hewitt,  "  Pathology  of  Hoop- 
ing Congh." 

^  Communicated  to  and  cited  by  Dr.  West 
(Dis.  of  Infancy  and  Childhood,  p.  291). 

'  Arch.  G6n.,  xii.  2e  Sev.  274. 

*  Maladies  des  Vieillards,  475. 


tory  changes,  and  a  layer  of  lymph  is 
found  on  the  surface,  which  is  congested 
and  roughened.  These  characters  may 
sometimes  aid  in  the  distinction  between 
Pneumonia  and  simple  collapse,  for  in 
the  latter,  though  sub-pleural  ecchymoses 
are  sometimes  obser\-ed,  a  true  inflamma- 
tion of  the  pleura  is  rarely  found.  Ex- 
tensive pleural  effusion  is,  however,  very 
uufrequent  in  Lobular  Pneumonia. 

Scattered  nodules  of  red  hepatization, 
occurring  apparently  without  the  inter- 
vention of  collapse,  and  also  without  any 
appearance  of  direct  extension  from  the 
bronchi,  are  found  in  other  blood  diseases. 
I  have  seen  them  in  smallpox'  and  diph- 
theria, and  they  also  occasionally  occur 
in  scarlatina  and  typhoid  fever.  It  is 
probable  also  that  some  forms  of  the  Pneu- 
monia occurring  in  the  course  of  typhus 
originate  in  a  similar  manner.  These 
cases  certainly  militate  against  the  view 
expressed  by  some  recent  writers,  that 
the  acute  primary  or  croupous  Pneumonia 
is  a  specillc  disease  with  special  anatomi- 
cal characters. 

All  these  disseminated  varieties  of  Pneu- 
monia, including  the  true  vesicular  or 
broncho-pneumonia  of  measles,  may  occa- 
sionally coalesce  and  occupy  large  tracts 
of  the  lung,^  and  under  these  circum- 
stances also  the  anatomical  distinctions 
from  the  acute  primary  disease  become 
very  uncertain,  though  the  consolidated 
tissue  is  generally  paler  and  whiter,  and 
presents  a  greater  number  of  puriform 
spots  arising  from  the  accumulation  of 
pus  in  previously  dilated  bronchi,  than 
are  commonly  observed  in  the  acute  pri- 
mary form.  In  the  rarer  cases,  when  a 
Lobar  Pneumonia  appears  to  be  produced 
in  adults  by  a  gradual  extension  from  the 
bronchi,  there  are  few,  if  any,  exact  ana- 
tomical observations  respecting  tlie  con- 
dition in  the  earlier  stages.  Most  of  these, 
except  in  old  people,  occur  in  tubercular 
subjects.  A  few  pass  into  the  condition 
of  Chronic  Pneumonia,  hereafter  to  be 
described.  The  leading  characteristic  of 
such  cases,  when  non-tubercular,  appears 
to  be  a  tendency  to  pass  early  into  a  state 
of  gray  hepatization. 

There  is  also  in  the  typical  forms  of  ca- 
tarrhal Pneumonia  a  greater  amount  of 
proliferation  of  epithelial  cells,  and  a 
smaller  number  of  pus  corpuscles,  at 
least  in  the  earlier  stages,  than  is  ob- 
served in  the  primary  disease.  A  spon- 
taneously coaCTulable  fibrinous  exudation 
is  rarely  present,  and  the  material  in 
which  the  cells  are  imbedded  is  semi-fiuid 


'  Steffen  says  that  yellow  spots  correspond- 
ing to  puriform  collections  in  dilated  bronchi 
may  occasionally  be  found  in  the  secondary 
Pneumonia  of  variola  (loc.  cit.  p.  204). 

2  The  "  Pneumonie  Lobulaire  G§neralis^e"' 
of  Bartliez  and  Rilliet. 
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and  allied  to  mucns,  approaching  m  this 
respect  the  characters  of  the  gelatinous- 
looking  exudation  which  fills  the  air-cells 
in  the°pneunionia  attending  many  cases 
of  tuberculosis  ;  I  believe,  however,  that 
all  gradations  can  be  observed  between 
these  products.'  In  some  cases  also  of 
the  most  distinct  hypostatic  Pneumonia  I 


have  found  the  air-vesicles  filled  almost 
entirely  with  pyoid  cells,  resembling  those 
seen  in  the  later  stages  of  the  acute  pri- 
mary disease.     (See  Kg.  31,  p.  193.) 

In  the  further  progress  of  Broncho- 
pneumonia there  is  little  doubt  but  that 
in  many  cases  a  perfect  restitutio  ad  integ- 
rum may  occur,  and  that  the  lung  may 
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regain  its  normal  condition.  In  other  in- 
stances, however,  dilated  bronchi  may 
persist  long  with  some  condensation  of 
the  pulmonary  tissue  surrounding  them, 
but  may  gradually  return  to  the  normal 
state,  as  far  as  may  be  judged  of  from  the 
physical  signs.  Abscesses  also  may  occa- 
sionally form,  though  usually  they  are 
small  in  size,  and  gangrene  is  also  some- 
times observed  in  the  aifected  portions.  ^ 
In  rarer  instances,  general  consolidation 
of  the  lung  may  remain  in  a  chronic  form, 
the  characters  of  which  yfill  be  described 
under  the  head  of  Chronic  Pneumonia. 
In  some  instances  the  pneumonic  nodules, 
particularly  in  scrofulous  and  rickety 
children,  may  pass  into  cheesy  changes 
with  destruction  of  tissue,  and  may  run 
the  subsequent  course  of  tubercle.  Ziems- 
sen  describes  these  as  a  true  tuberculiza- 
tion. Barthez  and  Eilliet  '^  also  describe 
them  as  surrounded  by  a  zone  of  gray  in- 
duration, precisely  resembling  in  this  re- 
spect the  changes  found  around  tubercles 
in  the  adult.  Bartcls,  as  already  stated, 
has  found  tubercle  to  be  a  less  common 
complication  of  the  pneumonia  of  measles 
than  is  commonly  believed ;  but  I  am  con- 
vinced, from  my  own  microscopic  observa- 
tions, that  tubercle  may  occur  in  these 
spots  of  pneumonic  change,  although  it 
may  be  masked,  and  may  be  undiscover- 

'  See  Appendix  D. 

2  This  is,  however,  rare.  Steiner  only  ob- 
served two  cases.  StefFen  also  reports  two 
such.  It  is  rather  more  common  in  the  indu- 
rations surrounding  clxronic  bronchial  dilata- 
tions. 

=  Log.  cit.  i.  p.  436. 


able  by  mere  ocular  inspection.'  The 
pneumonic  changes  are  always  limited  to 
an  accumulation  of  cells  in  the  interior  of 
the  air-vesicles  and  terminal  bronchi, 
and,  except  in  very  chronic  forms,  when 
interstitial  thickening  occurs,  the  walls  of 
the  alveoli  themselves  are  not  the  seat  of 
nuclear  growth. 

The  associated  pathology  of  Broncho- 
pneumonia presents  but  fisw  special  feat- 
ures independently  of  those  of  the  diseases 
of  which  it  constitutes  a  comphcation. 
The  dilatation  of  the  right  side  of  the 
heart,  resulting  from  obstruction  to  the 
pulmonary  circulation,  may  lead  to  per- 
manence of  the  openings  of  the  foramen 
ovale  and   ductus  arteriosus.^     Throm- 

'  Legendre  and  Bailly  only  found  five  cases 
of  tubercle  in  twenty-seven  of  catarrhal  Pneu- 
monia (loc.  cit.  21.0).  Steiner  (loc.  cit.)  de- 
scribes accumulations  of  nuclei  as  occurring 
in  the  interstitial  tissue  of  parts  affected  by 
collapse,  proceeding  to  such  an  extent  as  to 
fill  the  cavity  of  the  alveoli.  Other  observers 
describe  in  the  chronic  forms  of  collapse  a 
thickening  of  the  interstitial  tissue.  I  can- 
not but  believe  that  such  accumulations  of 
nuclear  growth  as  Steiner  describes  are  of  a 
tubercular  nature.  Steiner  speaks  of  miliary 
granulations  of  tubercle  in  the  pleura  as  not 
uncommon.  I  am  disposed  to  believe,  in 
spite  of  the  recent  statements  of  some  high 
authorities,  and  particularly  of  Niemeyer, 
that  cheesy  changes  in  the  lung  are  a  very 
rare  event  when  not  caused  by  or  associated 
with  tubercle. 

^  The  patency  of  the  foramen  ovale  with 
attendant  cyanosis  was  observed,  as  early  as 
by  Jorg,  to  be  a  frequent  complication  of  col- 
lapse (Diss,  de  Pulmonum  vitio  Organico,  p. 
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bosis  of  the  pulmonary  artery  is  occasion- 
ally observed.  Pericarditis  is  also  an 
occasional  complication.  The  bronchial 
glands  are  swollen  and  medullary-looking. 
Sometimes  they  are  distinctly  hypertemic, 
but  when  the  swelling  is  CKtreme  they 
may  be  pale.  In  a  few  cases  they  are 
unaffected.  Sometimes  cliees_v  spots  or 
calcified  nodules  are  found  in  them,  but 
these  usually  accompany  tubercles  in  the 
lung.  Suppuration  of  the  post-tracheal 
glands  leading  to  an  ulcerative  opening 
into  the  trachea  was  once  observed  by 
Steiner. 

The  appearances  observed  in  other  or- 
gans are  for  the  most  part  the  result  of 
venous  congestion.  Gitlema  and  conges- 
tion of  the  brain  is  common  in  fatal  cases. 
Meningitis  of  the  base  is  a  rare  complica- 
tion. The  liver  is  congested,  and  hyper- 
temia  and  catarrh  of  the  stomach  and 
intestines  are  also  common.  In  the  large 
intestines  the  catarrhal  congestion  may 
even  give  rise  to  dysenteric  changes.  The 
kidneys  are  also  congested,  and  concre- 
tions of  urates  are  often  found  in  the 
straight  tubules  of  the  pyramids.  Gen- 
eral drops}'  is  an  occasional  complication. 
Amyloid  changes  in  the  liver,  spleen,  and 
kidneys,  which  are  sometimes  present, 
must  be  regarded  as  pre-existing  and 
accidental  conditions  rather  than  as  re- 
sults of  the  pulmonary  disease. 

DiAGisrosis. — The  diagnosis  of  Broncho- 
pneumonia may  be  occasionally  difficult, 
as  may  be  inferred  from  the  preceding 
description  of  its  symptoms  and  physical 
signs.  The  chief  points  requiring  to  be 
alluded  to  here  are  the  actual  existence 
of  Pneumonia  in  some  cases  of  bron- 
chitis, and  its  distinction  from  collapse  in 
others. 

Under  all  circumstances,  the  indications 
afforded  by  the  thermometer  are  most 
valuable,  and  often  aid  in  the  interpreta- 
tion of  the  physical  signs. 

The  latter  are  oftenobscure  ;  but  when 
sufficient  lung-tissue  is  consolidated  to 
alter  the  qualities  of  the  percussion-reso- 
nance and  of  the  respiratory  murmurs,  the 
following  characteristics  may  aid  in  the 
diagnosis  of  Pneumonia  from  rnllapse^ 
though,  in  the  intermediate  stages  by 
which  the  latter  passes  into  the  former, 
many  of  them  are  but  little  available. 

The  loss  of  resonance  is  more  absolute 
in  Pneumonia,  and  the  note,  though 
sometimes  tubular,  seldom  possesses  any 
of  the  tympanitic  quality  occasionally  ob- 
served in  collapse. 

The  side  is  more  retracted,  and  the 
sinking  in  of  the  ribs  and  elevation  of  the 
diaphragm  are  more  distinct  in  collapse 
than  in  Pneumonia.     Indeed,  when  the 

16),  and  afso  by  Weber  (Path,  der  Neuge- 
borenen,  ii.  39). 


latter  is  extensive,  falling  in  of  the  lower 
ribs  is  not  observed. 

In  collapse  the  respiratory  murmur  is 
weak  or  nil.  In  Pneumonia  it  is  bron- 
chial or  blowing,  but  seldom  tubular,  in 
the  form  of  Broucho-pneuinonia.  Excep- 
tions, however,  occur  on  this  point,  and 
pure  collapse  may  give  a  metallic  tone  to 
the  respiration.'  Kales  are  not  heard  as 
a  rule  in  collapsed  lung  (though  the  possi- 
bility of  their  presence  when  dilated 
bronchi  traverse  the  collapsed  portion  can 
hardly  be  disputed).  In  Broncho-pneu- 
monia, rales  more  or  less  approaching  the 
crepitant  or  sub-crepitant  type  are  toler- 
ably constant,  though  not  invariably  pre- 
sent. Vocal  resonance  and  vocal  fremitus 
are  increased  in  Pneumonia,  and  the 
former  may  acquire  a  bronchophonic 
tone.  They  are  both,  as  a  rule,  dimin- 
ished over  collapsed  portions,  without 
alteration  of  the  quality  of  the  vocal 
resonance. 

Many  of  these  points  may,  however, 
fail,  and  the  distinction  by  the  physical 
signs  alone  is  not  always  easy,  tinder 
such  circumstances,  observations  on  the 
temperature  materially  assist  the  diag- 
nosis. 

Whether  the  condition  of  the  patient  be 
pyrexial  or  not,  collapse  alone  will  neither 
give  nor  increase  fever  ;  and  the  presence 
of  consolidation,  together  with  the  super- 
vention or  increase  of  fever,  is  at  least  an 
indication  that  some  portions  of  this  are 
due  to  true  pneumonic  changes. 

Among  other  indications,  the  following, 
taken  in  conjunction  with  the  pyrexia, 
are  also  of  value  in  the  recognition  of  the 
pulmonary  disease  :  Tlie  change  in  the 
characters  of  the  cough  from  a  paroxysmal 
and  painless  to  a  short,  dry,  and  ]iainful 
one  ;  the  acceleration  of  the  respiration 
and  of  the  pulse,  and  the  increased  dis- 
tress and  restlessness  of  the  patient,  may 
also  serve  to  point  attention  to  the  true 
nature  of  the  disease. 

When  Pneumonia  occurs  in  the  lobular 
form  in  the  course  of  bronchitis  or  measles, 
without  the  intervention  of  collapse,  the 
diagnosis  may  be  much  more  difficult.  In 
both  diseases  the  increase  of  the  pyrexia, 
which  rarely  attains  in  the  simple  bron- 
chitis of  children  a  temperature  exceeding 
100°  rahr.,2  or  its  continuance  in  measles 
beyond  the  period  of  the  specific  fever, 
should,  even  in  the  absence  of  distinct 
pneumonic  dulness,  afford  grounds  for  a 
strong  suspicion  of  pulmonary  mischief, 
and  particularly  when  moist  bronchitic 
rales  are  also  present. 

The  distinction  of  Broncho-pneumonia 


•  Ziemssen,  loc.  cit.  335. 

2  I  have  recently  seen  two  cases  in  adults 
where  a  temperatiire  of  105°  was  attained  in 
the  course  of  apparently  uncomplicated  bron- 
chitis. 
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from  the  lobar  form  of  the  acute  primary 
disease  may  in  measles  be  occasionally 
difficult  when  the  patient  is  seen  for  the 
tirst  time  after  a  large  tract  of  lung  has 
been  invaded.  If  the  affection  be  purely 
unilateral,  the  difficulty  is  further  in- 
creased. In  most  forms  of  Broncho-pneu- 
monia the  affection  exists  in  both  lungs 
simultaneously,  though  seldom  to  an  equal 
degree.'  In  some  cases,  however,  when 
collapse  has  preceded  the  Pneumonia,  the 
peculiar  pyramidal  form  of  the  dulness 
may  aid  the  diagnosis.  jMoist  rales  in 
the  opposite  lung,  or  in  other  portions  of 
that  affected,  are  a  further  clue.  The 
characters  of  the  pyrexia  in  the  two  affec- 
tions are  in  most  cases  a  valuable  guide, 
but  it  must  be  borne  in  mind  that  in  the 
fever  of  the  acute  primary  form  a  crisis 
may  occasionally  be  wanting,  and  that  its 
subsequent  course  also  may  be  sometimes 
protracted. 

The  diagnosis  from  pleurisy,  under  these 
circumstances,  rests  on  the  same  grounds 
as  that  of  the  acute  primary  disease. 

The  diagnosis  of  Loluilar  Pneumonia 
from  acute  tuberculization,  or  the  recog- 
nition of  tuberculosis  as  a  complication  of 
the  Pneumonia,  may  at  times  be  very 
difficult.  This  is  especially  the  case  when 
the  disease  originates  in  simple  bronchitis  ; 
and  when  the  general  dissemination  of 
moist  rales,  accompanied  by  pyrexia,  may 
often  closely  resemble  the  phenomena  ob- 
served in  disseminated  miliary  tubercle. 
In  measles  and  hooping-cough,  a  febrile 
state  associated  with  pulmonary  symp- 
toms developed  in  the  course  of  these 
affections  would  raise  a  presumption  of  its 
acutely  pneumonic  character. 

The  rapid  development  of  signs  of  con- 
solidation, with  or  without  antecedent 
collapse,  will,  under  all  circumstances, 
favor  the  diagnosis  of  Pneumonia,  but 
especialh"  so  in  the  two  latter  affections. 

As  points  of  minor  value  may  also  be 
noted  the  fixity  of  the  rales  in  cases  of 
tuberculosis,  while  the  dyspncea  is  often 
more  distinctly  disproportioned  to  tlie 
physical  signs  than  it  is  in  Pneumonia. 
Usually  also  the  strength  is  less  markedly 
or  suddenly  prostrated  in  tuberculosis 
than  in  Pneumonia. 

Even  in  the  later  stages  the  difficulties 
may  increase  rather  than  diminish,  since 
the  progressive  dilatation  of  the  bronclii 
may  closely  simulate  the  formation  of 
cavities  from  softening  tubercle.  The 
emaciation  also  and  loss  of  strength  in 
protracted  cases  of  Broncho-pneumonia 
may  bear  a  great  resemblance  to  the 
phenomena  observed  in  the  later  stages 
of  tuberculization. 


1  Ziemssen  and  Krabler  remark,  liowevcr, 
that  a  double  pneumonia  may  occasionally 
occur  in  measles  so  acutely  as  to  be  undistin- 
guishable  from  the  primary  "croupous"  form 
(loc.  cit.  169). 


Under  such  circumstances  the  observer 
must  often  remain  in  doubt,  though  his 
opinion  may  be  influenced  by  the  previous 
health  of  the  patients,  by  their  constitu- 
tional or  hereditary  predisposition,  and 
by  the  evidence  or  not  of  the  existence  of 
tubercle  in  the  lymphatic  glands. 

The  Prognosis  of  Broncho-pneu- 
monia is  of  much  greater  gravity  than 
that  of  the  acute  primary  disease.  Ziems- 
sen records  thirty-six  deaths  in  ninety- 
eight  cases  in  children,  and  in  nine  more 
various  sequelae  remained.  The  mor- 
tality of  Steffen's  cases,  also  in  children, 
amounted  to  forty-one  out  of  seventy-two 
cases  ;  in  six  of  these,  however,  the  lung 
affection  was  complicated  by  heart  dis- 
ease, noma  of  the  external  genitals,  tu- 
bercle, pleurisy,  and  meningitis.  Steiner 
records  a  mortality  of  one  in  three  cases. 
The  results  of  different  authors  vary  as 
to  the  relative  mortality  of  the  disorder 
in  the  different  diseases  of  which  it  is  a 
complication  ;'  but,  as  a  rule,  the  acute 
forms  appear  to  be  less  dangerous  than 
those  running  a  more  protracted  and 
chronic  course. 

The  age  of  the  patients  affected  has, 
however,  a  marked  influence  on  the  mor- 
tality. Bartels  says  that  Broncho-pneu- 
monia after  measles  was  fatal  in  all  the 
children  who  had  not  completed  their 
first  year.  Prom  cetat.  one  to  five  the 
mortality  was  39  per  cent.,  and  after  the 
age  of  five  years  it  was  37  per  cent.  The 
collective  mortality  of  all  the  cases  enu- 
merated by  Ziemssen  under  one  year  old 
was  as  1  :  1,  occurring  in  equal  propor- 
tions in  measles,  bronchitis,  and  hooping- 
cough  :^  of  the  whole  number  of  Steffen's 
cases  the  mortality  before  two  years  of 
age  amounted  to  o4  per  cent. 

The  condition  that  most  unfavorably 
influences  the  prognosis  is  the  weakness 
of  the  patient,  not  only  as  affecting  the 
direct  possibility  of  recovery,  but  also  as 
predisposing  to  further  collapse.  This 
statement  explains  the  mortality  at  very 


'  Ziemssen's  data  give  the  following  per- 
centage of  mortality  : — Measles,  25  per  cent.; 
bronchitis  and  chronic  bronchitis,  43  per 
cent.  ;  and  hooping-cough,  51  per  cent. 
Steifen  found  the  mortality  from  measles  the 
greatest,  amounting  to  five-sixths,  hut  his 
cases  of  this  disease  were  few  in  number,  and 
affected  children  of  very  early  ages.  His 
mortality  from  the  ^jneumonia  of  hooping- 
cough  was  as  8  :  10,  and  in  bronchitis  and 
chronic  bronchitis,  as  14  :  41  cases.  Bartels' 
mortality  in  pneumonia  from  measles  was  4'3 
per  cent.,  and  he  states  that  80  per  cent,  of 
all  the  deaths  in  573  cases  of  measles  were 
due  to  the  lungs. 

^  There  appears  to  be  some  omission  in 
Ziemssen's  subsequent  tables  (p.  329),  as  the 
totals  of  those  affected  at  different  ages  do  not 
correspond  to  the  whole  numbers  of  his  cases. 
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early  ages,  and  is  specially  applicable  to 
hoopiag-cou^h,  where  collapse,  which  is 
itself  due  in  great  measure  to  exhaustion 
of  the  muscular  powers,  is  frequently  the 
direct  agent  in  the  production  of  pneu- 
monic changes  ;  and  hence  the  forms  of 
Pneumonia  occurring  at  late  periods  of 
the  disease  are  not  only  indicative  of  loss 
of  strength,  but  also  predispose,  by  still 
further  increasing  the  already  existing 
weaknesSjto  induce  an  extension  of  the  pul- 
monary changes  in  which  they  originate. 
For  the  same  reasons  a  higher  degree 
of  fever,  when  of  short  duration,  may  be 
regai'ded  as  less  unfavorable  than  a  lower 
range  of  pyrexia,  but  protracted  over  a 
longer  period.  A  temperature  exceeding 
lOo"^  Fahr.  must,  however,  be  considered 
as  being  of  very  serious  augury.  Among 
other  symptoms  which  are  to  ije  regarded 
as  unfavorable  must  be  enumerated  a 
great  extension  of  the  bronchitis  over 
both  lungs,  signs  of  extensive  collapse, 
increasing  cyanosis,  and  diminished  power 
of  cough  and  expectoration,  as  shown  by 
rales  in  the  trachea  and  larger  bronchi. 
To  these  must  be  added  extreme  fre- 
quency and  particularly  great  feebleness 
of  the  pulse'  Somnolence  and  coma, 
indicative  of  mal-oxygenation  of  the 
blood,  arc  also  serious  symptoms,  not 
only  in  their  direct  indications,  but  also 
through  the  injurious  influence  produced 
on  the  respiratory  muscles  and  on  the 
heart  by  the  impaired  conditions  of  in- 
nervation of  which  they  are  the  evidence. 
Convulsions  in  the  later  stages  of  the 
disease  are  a  most  unfavorable  sign. 

Treatment.  —  In  the  treatment  of 
Broncho-pneumonia  it  must  be  constantly 
borne  in  mind  that  in  the  vast  majority 
of  cases  this  is  a  secondar}^  disorder,  and 
one  whose  very  existence  and  mode  of 
origin  are  very  commonly  indicative  of 
weakness.  This  statement,  which  is  ap- 
plicable to  all  the  forms  of  the  disease 
originating  in  collapse  of  the  lung,  is 
hardly  less  true  of  the  cases  when,  as  in 
measles  and  diphtheria,  the  pneumonia 
originates  by  direct  extension  of  the  in- 
flammatory process  from  the  bronchial 
mucous  membrane. 

When  this  fact  is  remembered  it  is 
scarcely  necessary  to  mention  all  meas- 
ures of  treatment  calculated  to  depress 
the  powers  of  the  patients,  such  as  ab- 
straction of  blood  by  bleeding,  by  leeches 
or  by  cupping,  tartar  emetic,  calomel,  and 
mercurials  in  general,  except  to  state  that 
their  employnient  in  such  cases  is  only  to 
be  regarded  with  the  strongest  reproba- 
tion, since  there  is  no  doubt  but  that  they 
tend  to  increase  the  mortality  of  the  dis- 
ease.    Even  when  there  is  the  temptation 

'  Barthez  and  Rilliet  record  a  case  where 
the  pulse  could  not  he  felt  during  many  days. 


to  abstract  blood  in  order  to  relieve  ur- 
gent dyspuiea,  it  must  be  remembered 
that  the  subsequent  duration  of  the  dis- 
ease is  long,  that  its  tendency  is  to  pro- 
duce death  by  exhaustion,  that  all  deple- 
tory measures  diminish  the  muscular 
powers,  and  that  by  increasing  the  difficultv 
of  expectoration  they  favor  an  increase  <jf 
the  collapse  of  the  lung,  which  under  such 
circumstances  may  speedily  prove  fatal. 

In  the  earlier  periods  of  the  Broncho- 
pneumonia of  measles,  unless  the  fever  is 
severe,  an  expectant  treatment,  with  the 
administration  of  nutritious  food  and  the 
employment  of  salines,  is  all  that  is  abso- 
lutely necessary.  When,  however,  expec- 
toration is  diflficult,  and  when  the  rales  in 
the  chest  are  abundant,  and  dyspmea  is 
marked,  the  occasional  employment  of 
emetics  is  productive  of  considerable  re- 
lief. Of  these,  ipecacuanha  in  emetic 
doses  is  the  most  serviceable,  since  its  ad- 
ministration tends,  simultaneously  with 
the  evacuation  of  the  contents  of  the  bron- 
chi, to  favor  a  freer  and  looser  secretion, 
and  thus  to  ward  off  the  tendency  to  col- 
lapse. The  beneficial  effects  of  emetics 
are  seen  in  the  relief  of  dyspncea  and  in 
the  diminution  of  cyanosis,  and  the  tem- 
porary depression  which  they  sometimes 
occasion  is  speedily  recovered  from  in  con- 
sequence of  the  relief  wdiich  they  afford  to 
the  breathing.  If  the  cough  is  very  trou- 
blesome and  frequent,  opiates  may  be  cau- 
tiously used,  particularly  as  the  continued 
expiratory  efforts,  when  prolonged  and 
forcible,  are  among  the  chief  agencies  by 
which  collapse  is  produced.  This  state- 
ment, though  applicable  to  all  forms  of 
the  disease,  is  especially  true  of  those 
originating  in  hooping-cough  ;  and  in  this 
disease  other  agents  capable  of  diminish- 
ing the  violence  of  the  spasmodic  cough, 
such  as  opium,  belladonna,  alum,  zinc,  or 
the  bromide  of  ammonium,  may  be  also 
employed  with  advantage.  In  the  admin- 
istration of  opiates,  however,  narcotism  is 
to  be  carefully  avoided ;  and  it  must  be 
remembered  that  this  effect  is  easily  pro- 
duced in  all  diseases  in  which  the  aeration 
of  the  blood  is  impeded.  Such  an  effect  is 
also  doubly  dangerous  through  the  dimin- 
ished muscular  powerwdiioh  it  entails,  and 
the  doses  given  must  therefore  be  in  the 
minimum  amount  sufficient  to  allay  the 
cough. 

In  cases  where  the  expectoration  con- 
tinues difficult  and  the  pulse  is  weak,  sed- 
atives may  with  advantage  be  combined 
with  the  carbonate  and  muriate  of  am- 
monia,' together  with  small  doses  of  the 

'  The  preparations  of  ammonia  are  best  ad- 
ministered to  infants  in  milk.  Mr.  Squire 
has  recently,  at  my  request,  made  a  number 
of  experiments  in  order  to  discover  the  best 
method  of  disguising  the  unpalatable  flavor 
of  the  muriate  of  ammonia,  and  has  done  so 
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viniim  ipecacuanhte  (ITliij  to  TTlv),  and 
with  preparatious  of  benzoic  acid  and  of 
seuc'ua. 

AVhen  prostration  is  more  marked,  wine 
or  brand}'  should  be  given  in  doses  pro- 
portioned to  the  age  of  the  patient.  For 
infants  it  is  best  to  commence  with  brand}' 
in  diises  of  from  -J  to  10  drops  every  two 
or  three  hours,  gradually  increasing  both 
the  quantity  and  the  frequency  of  the 
dose,  until  a  decided  effect  is  produced  on 
the  pulse  and  on  the  respiratory  move- 
ments. It  may  occasionally  be  necessary 
to  give  as  much  as  .5ss  or  e\'en  3j  every 
hour,  to  infants  of  a  few  months  old, 
though  it  is  '\'ery  rarely  that  such  an 
amount  is  required  during  long  periods. 
Under  its  influence,  however,  both  the 
pulse  and  the  respiratory  movements  be- 
come slower,  and  the  latter  deeper  and 
fuller  ;  the  convulsive  movements  are  ar- 
rested ;  the  prostration  and  semi-coma 
sometimes  observed  are  diminished  or  dis- 
appear, and  the  pallor  mingled  with  c}"a- 
nosis  gives  place  to  a  more  natural  color. 
It  is  most  important  that  the  employment 
of  these  agents  should  not  be  too  long  de- 
layed; and  when  dyspncea  aud  prostration 
are  extreme,  the  action  of  emetics  may 
often  be  assisted  by  their  administration. 
"When  from  the  intensity  of  dyspncea 
deglutition  has  become  difficult,  it  is  oc- 
casionally advisable  to  administer  stimu- 
lants combined  ■\\'ith  beef-tea,  or  ^-ith 
Liebig's  extract  of  meat,  or  with  egg  or 
milk,  by  the  rectum,  until  the  patient  has 
rallied,  and  the  state  of  depression  is 
alleviated.  Under  these  circumstances 
also,  quinine  and  the  preparations  of  bark 
may  often  with  advantage  be  comljined 
with  the  expectorant  remedies.  If  diar- 
rliiea  exists,  it  must  be  carefully  combated 
l.iy  astringents,  and  by  bismuth  combined 
with  these  and  with  small  doses  of  opium. 
Stimulating  liniments  or  the  application 
of  mustard  poultices  to  the  chest  are  ad- 
visable in  all  these  conditions,  but  the 
employment  of  blisters  is  highly  undesira- 
ble, since  they  weaken  the  patient,  and  in 
children  are  liable  to  cause  a  dangerous 
sloughing  of  the  subcutaneous  cellular 
tissue. 

The  method  of  treatment  by  cold  com- 
presses applied  to  the  chest  has  received 
the  strongest  encomiums  both  from  Bar- 
tels  and  Ziemssen,  and  from  their  state- 
ments and  observations  it  appears  to  be 
one  of  the  most  valuable  of  our  remedial 
agents,  particularly  when  the  fever  is 
high  ;  nor  does  any  danger  appear  to  arise 
during  its  employment  from  any  exten- 
sion of  the  pulmonary  disease.  It  appears 
to  operate  favorably  in  two  directions, 
both  by  increasing  the  strength  iind  depth 
and  by  lessening  the  frequency  of  the  res- 

very  snccpssfully  by  combining  it  with  the 
tinct.  limonis  and  sp.  chloroformyl. 


pirations,  and  also  by  the  reduction  which 
it  etfects  in  the  temperature— a  result 
which  appears  unattainable  by  any  other 
agent,  at  least  in  an  equal  degree. '' 

"Bartels  particularly  insists  on  the  bene- 
fit derived  from  the  first  deep  inspirations 
excited  by  the  application  of  the  cold 
compress  to  the  thorax,  in  promoting  the 
expansion  of  the  lung,  and  warding  off  the 
threatened  danger  of  increasing  collapse. 
The  reduction  of  temperature  which 
follows  their  application  is  also  very  re- 
markable. In  eight  hours  Bartels  wit- 
nessed a  fall  from  10r,-2r)  to  96-8°  Fahr., 
or  of  more  than  8-  Fahr.  f  and  Ziemssen, 
within  seven  and  a  half  hours,  observed 
in  the  rectum  a  fall  of  5 '8^  Fahr.  This 
effect  is  not,  however,  permanent,  for 
after  a  few  hours'  intermission  of  the 
treatment  the  temperature  again  rises, 
and  the  application  of  cold  requires  there- 
fore in  some  instances  to  be  continued 
during  some  days  before  the  temperature 
is  permanently  reduced  to  the  normal 
standard. 

This  treatment  needs  to  be  carefully 
watched,  since  when  it  is  prolonged  with- 
out intermission,  a  dangerous  degree  of 
depression  may  ensue.  It  is,  however, 
rarely  observed  until  after  several  hours' 
application  of  cold  ;  but  in  a  case  recorded 
by  Ziemssen  it  was  noticed  within  half  an 
hour  after  the  treatment  had  commenced. 
The  face  under  such  circumstances  be- 
comes pallid,  the  eyes  sunken,  the  skin 
cold,  and  the  pulse  small  and  almost  im- 
perceptible. This  alarming  state  is  said 
by  Ziemssen  speedily  to  disappear  on  the 
temporary  intermission  of  the  cold  appli- 
cations, and  neither  in  five  cases  of  this 
nature  observed  by  him,  nor  in  a  similar 
one  occurring  in  an  infant  aged  only  thir- 
teen months,  recorded  by  Bartels,  did  any 
further  injurious  or  fatal  consequences 
ensue,  and  the  treatment  was  repeated 
with  favorable  results  after  the  depression 
thus  excited  had  passed  oft". 

Although  the  first  application  of  the 
cold  compresses  is  often  disagreeable  to 
the  patients,  a  remarkable  improvement 
usually  appears  speedily  in  their  general 
state.  Both  the  pulse  and  the  respirations 
fall  in  frequency,  and  the  former  becomes 
fuller  and  the  latter  deeper.  The  pulse 
may  fall  from  170  to  130,  and  the  respira- 
tions from  80  to  34  in  the  minute.  The 
appearances  of  cyanosis  simultaneously 
diminish,  and  the  patient,  previously  rest- 
less, often  sinks  into  a  sound  sleep' while 

'  Digitalis  lias  little  or  no  effect  on  the 
temperature  of  Bronclio-pneumonia,  and  only 
very  rarely  has  it  any  intluence  in  lessening 
the  freqviency  of  the  pulse. 

^  This  result  was  obtained  in  tlie  axilla, 
and  is  therefore  less  trustworthy  than  Ziems- 
sen's  as  regards  the  general  effect  on  tke 
temperature  of  the  body. 
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still  enveloped  in  the  cold  wet  cloth.  With 
the  intermission  of  the  applications  the 
pulse  and  respiration  again  increase  in 
frequency,  simultaneously  with  the  rise  of 
temperature  which  is  then  observed.'  It 
is  probable,  as  Bartels  has  remarked,  that 
these  favorable  effects  are  not  attributable 
solely  to  the  artificial  abstraction  of  heat, 
but  that  they  are  also  due  in  part  to  a 
diminished  destruction  of  tissue  through- 
out the  body,  and  that  thus  the  produc- 
tion of  an  excess  of  carbonic  acid,  for  the 
elimination  of  which  the  diseased  lungs 
are  incompetent,  is  also  favorably  held  in 
check. 

The  favorable  effects  of  this  system  are 
strikingly  shown  by  Bartels'  results  ;  for 
whereas  under  other  methods  of  treat- 
ment be  lost,  in  the  pneumonia  following 
measles,  seventeen  out  of  twenty-six  cases, 
or  65  per  cent.,  the  mortality  after  its 
adoption,  and  when  no  other  remedies 
were  employed,  amounted  to  only  thirteen 
out  of  forty-two  cases,  or  little  more  than 
30  per  cent.  In  some  cases,  even  when  it 
was  employed,  the  duration  of  the  pneu- 
monic consolidation  was,  however,  very 
protracted,  extending  in  one  instance  to 
eight  weeks. 

Under  all  the  circumstances  of  the  dis- 
ease, the  hygienic  treatment  of  the  patient 
requires  to  be  carefully  attended  to.  Fresh 
warm  air,  and  the  avoidance  of  draughts, 
are  most  important  points  to  be  insisted 
upon,  and  flannel  should  be  worn  next  to 
the  skin. 

During  convalescence  the  same  precau- 
tious are  to  be  observed,  and  the  liability 
to  relapse  must  be  constantly  remem- 
bered. It  may  be  necessary  during  some 
months  to  enforce  the  extremest  precau- 
tions against  causes  of  catarrh,  and  during 
the  winter  months  a  confinement  within 
the  house,  but  in  well-ventilated  rooms, 
whicli  should  have  a  southern  aspect,  may 
be  absolutely  necessary  in  the  case  of 
children  of  delicate  constitutions,  or  in 
those  whose  strength  has  been  much  re- 
duced by  the  disease.  Careful  attention 
to  diet,  and  the  maintenance  of  the  nutri- 
tion of  the  patient,  are  also  most  import- 
ant. The  administration  of  cod-liver  oil 
and  of  preparations  of  iron,  and  small 
quantities  of  wine  sometimes  given  two  or 
three  times  daily,  are  often  necessary  to 
complete  restoration  ;  while  in  many  in- 
stances a  change  of  air,  particularly  in 
children  brought  up  in  large  towns,  is  the 
most  effective  remedy  that  can  be  em- 
ployed. 

When  the  consolidation  becomes  more 

'  Even  in  the  most  advanced  and  seemingly 
hopeless  cases,  and  when  the  eyes  appeared 
insensible  to  the  stimnhTS  of  light,  Bartels 
observed  a  gradual  return  of  power,  and  a 
finally  favorable  result,  after  the  adoption  of 
this  method. 


chronic,  and  is  attended  with  profuse  se- 
cretion from  the  bronchial  mucous  mem- 
branes, and  particularly  when  dilatation 
of  the  bronchi  exists,  as  shown  by  coarse 
rales  in  tlie  chest,  the  same  method  of 
treatment  must  be  sedulously  followed. 
The  administration  of  stimulants  must, 
however,  be  pursued  with  caution  when 
any  tendency  to  pyrexia  persists  ;  and 
under  these  circumstances,  when  the 
weakness  of  the  patient  appears  to  require 
their  employment  {a  condition  frequently 
observed),  it  is  well  to  administer  them 
during  apyrexial  periods  of  the  day,  which 
must  be  carefully  ascertained  and  subse- 
quently watched  by  the  aid  of  the  ther- 
mometer. 

The  use  of  inhalations,  and  particularly 
of  turpentine,  lias  under  these  circum- 
stances been  tried  by  Ziemssen,  and  with 
some  favorable  results. 


Other  Forjis  of  Secondaey 
pneu3i0xia. 

Pneumonia  occurring  in  the  course  of 
BrigliVs  Disease  may  in  some  cases  pre- 
sent no  special  variations  from  the  char- 
acters observed  in  ordinary  acute  Pneu- 
monia. In  others  it  may  begin,  as  before 
stated,  in  collapsed  portions,  resembfiug 
more  or  less  in  its  course  and  characters 
the  Lobular  Pneumonia  of  children.  Even 
when  this  is  not  the  ease,  the  characters 
of  the  primary  disease  are  modified  by 
this  complication.  The  pyrexia  is  usu- 
ally moderate,  but  the  sputa  tend  to  be 
thin  and  watery,  and  there  is  a  consider- 
able liability  to  ixdema  of  the  lungs  and  to 
consecutive  gray  hepatization.  The  tend- 
ency to  pericarditis  is  also,  I  believe  from 
my  own  experience,  increased  by  this 
complication. 

Rosenstein'  has  observed  that  when 
Pneumonia  supervenes  in  Bright's  dis- 
ease, the  total  quantity  of  the  urine  is 
diminished,  but  that,  in  contradistinction 
to  what  is  observed  in  other  conditions, 
the  amount  of  urea  and  the  specific  gravity 

'  Path.  Ther.^,p.  Nieron.  Krank.  The  fol- 
lowing are  the  results  of  Eosenstein's  analy- 
ses : — 


Day  of 

Amount 

Density 

JS'!lCl. 

Urea 

Album. 

pueum. 

cc. 

gram. 

gram. 

1st 

600 

1013 

2-4 

3-6 

1-8 

2d 

650 

1013 

2-47 

4-37 

3-25 

3d 

600 

1012 

2-10 

4-5 

2-4 

4th 

700 

1012 

2-24 

5-85 

2-8 

5th 

700 

1012 

2-8 

.... 

2-1 

6th 

580 

1012 

2-32 

4-98 

1-7 

7th 

190 

1013 

0-76 

1-04 

0-95 

Death  on  the  seventh  day  from  suppuration 
and  a-dema  of  the  lung. 
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still  remain  below  the  normal  standard. 
M.  Jaccoud  has  drawn  attention  to  the 
fact  that  a  low  specific  gravity  with  dimin- 
ished water  and  a  minor  amount  of  urea 
may  aid  in  the  diagnosis  between  chronic 
Bright's  disease  complicated  by  Pneu- 
monia, and  the  cases  where  albuminuria 
occurs  as  a  complication  of  the  primary 
disease,  but  in  which,  nevertheless,  an  ex- 
cess of  urea  is  commonly  present  and  the 
urine  retains  a  high  specific  gravity. 

The  dangers  of  this  complication  have 
been  already  alluded  to. 

Rayer'  remarks  that  Pneumonia  occur- 
ring as  a  complication  of  diseases  of  the 
urinary  organs,  associated  with  alkaline 
urine,  has"  the  tendency  to  render  this 
secretion  acid,  and  his  statement  is  con- 
firmed by  Gi-isoUc. 

Till'  I'Miuiionin  occurring  in  the  course  of 
the  Andc  Fchrile  Diseases  has  its  features 
materiahy  modified  liy  the  special  symp- 
toms of  these,  and  presents  in  conse- 
quence so  many  variations  that  no  gen- 
eral description  will  embrace  the  whole 
of  the  phenomena  observed. 

In  typlioid  fa:cr  it  usually  commences 
during  the  la'ter  stages.  Its  invasion  is 
rarely  marked  by  rigors,  but  commonly 
by  a  rise  of  temperature  above  the  stand- 
ard previously  maintained.  Fuller  data 
are  wanting  on  the  subject  of  its  further 
course.  In  cases  which  I  have  observed, 
the  phenomena  of  crisis  were  absent,  and 
when  improvement  has  taken  place  it  has 
been  by  a  gradual  fall  of  temperature, 
which  may  only  occur  after  the  pyrexia 
of  the  primary  disease  has  subsidetl ;  the 
resolution  of  the  infiltration  also  is  often 
slow  and  protracted.  Greatly  increased 
prostration  and  asthenia  attend  this  com- 
plication. Tbe  pulse  and  respiration  are 
accelerated  and  their  ratio  is  perverted, 
and  the  increase  in  the  rapidity  of  breath- 
ing, together  with  that  of  the  pyrexia, 
may  be  the  first  indication  of  the  changes 
in  the  lung.  Cough  may  be  almost  en- 
tirely wanting,  and  the  rusty  sputa  are, 
as  observed  by  Louis,  comparatively  rare. 
The  insidious  mode  of  invasion  of  Pneu- 
monia in  these  cases  renders  a  frequent 
examination  of  the  chest  necessary  in  all 
cases  of  continued  fever.  The  Pneumo- 
nia commonly  assumes  the  anatomical 
characters  of  red  hepatization,  but  the 
tissue  is  softer  and  more  gorged  with  blood 
than  in  acute  primary  form.  Various 
stages  of  transition  to  gray  hepatization 
are  also  found. 

The  Pneumonia  arising  from  diseased 
heart  presents  also  in  many  cases  the  fea- 
tures "which  are  most  characteristic  of 
catarrhal  or  broncho-Pneumonia.  This 
is  especially  evident  in  cases  of  marked 
disease  of  tlie  mitral  valve.  The  conges- 
tion thus   produced   in  the  bases   of  the 

'  Maladies  des  Reins,  i.  573. 


lungs  may  be  so  extreme  as  to  give  rise  to 
dulness  on  percussion,  but  the  respiratory 
murmur  at  this  stage  is  blowing  rather 
than  tubular.  There  is  almost  always 
chronic  cough,  with  frequent  exacerba- 
tions, until  finally  a  more  acute  attack 
supervenes,  attended  by  oedema  of  the 
lungs,  and  accompanied  by  coarse  rales. 
The  sputa  are  bronchitic,  clear,  watery, 
or  frothy,  sometimes  blood-stained,  but 
rarely  distinctly  rusty  or  tenacious.  The 
dulness  gradually  progresses,  and  the 
breathing  becomes  more  bronchial  in  char- 
acter ;  and  these  physical  signs,  accom- 
panied by  increased  vocal  fremitus  and 
by  intensified  though  rarely  by  broncho- 
phonic  vocal  resonance,  often  appear  in 
scattered  patches,  which  may  vary  in  site 
from  day  to  day.  Kigors  are  hardly  ever 
observed  as  the  pneumonic  changes  pro- 
gress :  the  invasion  is  gradual,  and  the 
temperature  is  often  scarcely  elevated 
even  when  the  pneumonic  consolidation 
is  considerably  advanced. 

Portions  of  lung  thus  affected  are  found 
intensely  oedematous,  but  airless  ;  the  sec- 
tion is  smooth  or  indistinctly  granular, 
and  the  pneumonic  consolidation  usually 
begins  in  patches  of  variable  size,  in 
which  all  gradations  of  the  inflammatory 
changes  may  be  observed.  They  finally, 
however,  tend  to  coalesce  and  to  pass 
into  the  condition  of  gray  hepatization, 
yielding,  from  the  cedema  present,  an  ex- 
cessive amount  of  turbid  fluid  on  pres- 
sure. 

The  frequency  with  which  Pneumonia 
occurs  in  the  course  of  other  chronic  and 
exh/iusting  diseases  has  been  already  re- 
ferred to.  It  is  usually  of  the  hypostatic 
form,  and  tends  to  appear  in  scattered 
nodules  in  the  midst  of  congested  tissue ; 
and,  as  before  stated,  it  is  not  improbable 
that  in  many  c:ases  it  is  produced  through 
the  intermediate  mechanism  of  collapse. 
The  nodules  are  very  soft  and  friable, 
often  whitish,  and  distinct,  and  break 
down  casilj-  into  a  pulpy  debris. 

Its  invasion  is  rarely  preceded  by  rigors; 
cough  and  sputa  may  be  alike  absent,  and 
the  only  evidence  of  the  disease  until  de- 
tected by  the  physical  signs,  are  the  su- 
pervention of  pyrexia — commonly  mod- 
erate in  amount — and  some  acceleration 
of  respiration.  Pneumonia  is  under  these 
circumstances,  very  frequently  the  direct 
agency  by  which  a  fatal  termination  is 
induced. 

The  Pneumonia  from  pycemic  condi- 
tions, or  Metastatic  Pneumonia,  has  been 
already  described  in  this  work  under  the 
head  of  Pysemia.     (See  Voh  I.) 

The  treatment  of  these  forms  of  Sec- 
ondary Pneumonia  rests  upon  the  same 
principles  as  have  been  described  as  ap- 
plicable to  all  the  adynamic  forms  of  the 
acute  primary  disease.  Briefly,  it  maj 
be  described  as  consisting  almost  exclu 
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sivelj'  in  the  administration  of  sufficient 
quantities  of  stimulants  and  support.  In 
the  Pneumonia  of  the  continued  fevers, 
these  indications  are  especially  called  for, 
and  considerable  amounts  of  alcoholic 
fluids  must  sometimes  be  given  in  order 
to  sustain  the  patient's  strength. 

In  Pneumonia  complicating  heart  dis- 
ease, digitalis  may  often  be  given  with 
advantage  in  moderate  doses,  when  the 
pulse  is  rapid  and  small ;  but  the  admin- 
istration of  stimulants  is  by  no  means  to 
be  omitted.  The  carbonate  and  muriate 
of  ammonia  may  also  be  used  with  benefit 
under  these  circumstances. 


APPENDICES  TO  ARTICLE  ON 
ACUTE  PNEUMONIA. 

Appendix  A. 

ON  THE  PULSE  IN  ACUTE  PNEUMONIA. 

The  accompanying  wood-cuts  represent 
the  chief  forms  assumed  by  the  pulse  in 
various  stages  and  in  different  degrees  of 
severity  of  the  disease. 

The  first  three  were  taken  from  a  man, 
aged  thirty,   with  consolidation  of  the 


ii 

iii 

Y.y^;V[Vv;5*ir;tpt^iKi',^ 

^ 

lower  two-thirds  of  the  right  lung,  and 
they  depict  the  gradual  improvement  fol- 
lowing the  crisis  and  during  the  adminis- 
tration of  stimulants. 

No.  1  was  taken  on  the  eighth  day, 
when  the  temperature  was  104-8,  and 
when  great  prostration  was  present.  The 
frequency  of  the  pulse  was  110.  It  was 
distinctly  jerking  and  excessivelj'  com- 
pressible. '  The  number  of  the  respira- 
tions was  forty. 

The  tracing  shows  a  slight  tendency  to 


dicrotism.  The  recoil  is  rapid,  and  the 
curve  with  the  convexity  downwards, 
corresponding  to  the  normal  condition  of 
arterial  tension,  is  almost  entirely  absent. 

On  the  evening  of  that  day  the  first 
marked  remission  took  place  by  a  fall  to 
102-S,  and  by  the  ensuing  evening  the 
temperature  had  fallen  to  98 '4,  above 
which  no  further  rise  ensued. 

No.  2  represents  the  pulse  on  the  ninth 
day  of  the  disease  and  after  the  tempera- 
ture had  fallen  to  normal,  and  the  patient 
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had  taken  during  twenty-four  hours  rather 
more  than  three  ounces  of  brandy,  in  doses 
of  gij  every  two  hours,  with  carbonate  of 
ammonia  yr.  iij  every  four  hours. 

The  arterial  tension  and  also  the  cardiac 
power  are  shown  to  be  greatly  increased, 
by  the  prolongation  of  tlie  recoil,  and  by 
the  even,  gradual,  downward  curve  of  the 
descending  line.  The  tendency  to  dicro- 
tisni  has  also  almost  disappeared. 

On  the  eleventh  day,  as  seen  in  No.  3, 
the  pulse  had  nearly  regained  the  normal 
standard.  The  same  treatment  had  been 
persisted  in  throughout  this  period,  though 
the  brandy  was  given  at  the  longer  inter- 
vals of  from  tln-ee  to  four  hours.  During 
this  period  the  pulse  had  fallen  to  72  and 
the  respirations  to  30  in  the  minute,  and 
on  the  following  morning  the  normal  pro- 
portion of  84  to  20  was  regained  in  their 
ratios. 

No.  4  is  a  tracing  taken  on  the  fifteenth 
day  of  the  disease,  from  a  man  of  dissi- 
pated habits,  who  was  accustomed  almost 
daily  to  drink  excessive  quantities  both  of 
beer  and  of  spirits.  The  Pneumonia  in- 
■\-olved  the  lower  two-thirds  of  the  right 
lung.  The  disease  in  this  case  ran  a  pro- 
tracted course.  An  imperfect  crisis  took 
place  on  the  ninth  day,  but  the  fever  re- 
turned, and  only  subsided  on  the  twenty- 
second  daj',  witli  occasional  slight  subse- 
quent exacerbations  occurring  until  the 
thirtieth  ;  on  tlie  fifteenth  daj',  when  this 
tracing  was  taken,  the  temperature  was 
100'-,  the  pulse 92,  and  the  respirations  32. 
Puriform  sputa,  indicative  of  gray  hepa- 
tization, appeared  early;  and  constant 
delirium  with  intense  prostration,  and 
profuse  perspirations,  wore  prominent 
symptoms  throughout  the  case.  Large 
quantities  of  brandy  were  necessary  from 
the  outset,  and  from  the  eleventh  to  the 
twentieth  days  (including  therefore  the 
time  when  this  tracing  was  taken)  brandy 
was  administered  in  doses  of  an  ounce  and 
a  half  every  hour  continuously.  The  pulse 
was  very  weak  throughout,  and  was  fre- 
quently intermittent.  The  tracings  show 
great  deficiency  in  cardiac  power  and 
arterial  tension,  but  dicrotism  is  not  ob- 
served here. 

_  Tracings  5  and  6  are  those  taken  on  the 
sixth  and  seventh  days  in  a  case  ending 
fatally  on  the  tenth  day.  The  Pneumonia 
was  double,  affecting  nearly  the  whole  of 
both  lungs.  Pericarditis  was  also  present. 
Tlie  pulse  tracings  show  an  extreme  de- 
gree of  dicrotism,  and  in  No.  6  "hyper- 
dicrotism"  (Anstie)  is  seen  in  the  line  of 
the  recoil  falling  below  the  level  of  the 
rest  of  the  tracing.  The  temperature  on 
these  days  was  respectively  104°  and 
104-83.  The  pulse  was  120,  and  the  res- 
pirations GO  in  the  minute.  Brandy  was 
given  freely  in  this  case,  but  not  in  the 
same  amount  as  in  the  last  instance. 


Appexdix  B. 

on  the  retention  of  chloride  of 

SODIUM  IN  THE  SYSTEM,  AND  ITS 
PRESENCE  IN  THE  SPUTA  IN  PNEU- 
MONIA. 

A  diminution  of  the  quantity  of  chlo- 
ride of  sodium  in  the  urine  is  common  to 
a  great  number  of  febrile  diseases.  It  is 
not,  however,  constant  in  them,  nor  is 
total  suppressi(jn  invariably  observed  in 
cases  of  Pneumonia.  It  would  appear, 
therefore,  that  it  is  governed  by  some  of 
the  general  laws  of  pyrexia;  and  although 
in  Pneumonia  the  sputa  and  also  the  in- 
flamed pulmonary  tissue  are  found  to 
present  a  considerable  amount  of  chloride 
of  sodium,  as  pointed  out  by  Dr.  Beale, 
yet  this  is  hardly  sufficient  to  account  for 
the  deficiency  below  the  normal  average 
(177  grains,  Parkes).  Dr.  Beale  found  in 
one  case  that  while  the  urine  was  abso- 
lutely deficient  in  chloride  of  sodium,  the 
amount  contained  in  the  sputa  was  lU  per 
cent,  of  the  solid  matters.  Dr.  Beale 
thought  that  the  chlorides  were  attracted 
to  the  inflamed  lung  as  a  consequence  of 
the  rapid  cell-formation  taking  place 
there.  When  the  chlorides  were  reap- 
pearing in  excess  in  the  urine,  a  similar 
excess  was  found  in  the  serum  of  a  blis- 
ter, amounting  to8'03  of  the  solids,  which 
Dr.  Beale  attributes  to  re-absorption 
from  the  lung  during  the  period  of  reso- 
lution. (It  must  be  remembered,  how- 
ever, that  the  serum  of  a  blister  is  also  an 
inflammatory  product.)  In  a  case  ending 
fatallj',  the  following  proportions  of  chlo- 
ride of  sodium  were  found  by  Dr.  Beale 
in  diflfersnt  parts  : — 

Chloride  of  Sodium.  Per  cent,  of  solids. 

Urine 0 

Blood  from  heart 0-68 

Hepatized  lung 2'fi9 

Healthy  lung 1-43 

It  would  appear  desirable  that  some  anal- 
yses of  the  blood  should  be  made  during 
the  period  of  absence  of  the  chlorides 
from  the  urine. 

I  subjoin  analyses  of  the  urine  and 
sputa  in  a  young  adult  man,  the  subject 
of  double  Pneumonia,  in  whom,  however, 
the  temperature  did  not  rise  to  any 
marked  height.  The  analyses  of  the 
urine  were  conducted  for  me  by  my  friend 
and  then  clinical  assistant.  Dr.  Poore; 
those  of  the  sputa  were  conducted  by  Dr. 
Meusel,  assistant  to  Prof.  Williamson,  in 
the  Birkbeck  Laboratory  in  University 
College.  The  case  is  so  far  complicated 
that  until  the  tenth  day  the  patient  tooli 
daily  40  grains  of  hydrochlorate  of  ammo- 
nia, which  would  probably  increase  the 
amount  of  chlorides  both  in  the  urine  and 
sputa.     It  will  be  seen,  however,  that  ii 
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the  early  days  the  amount  excreted  in  the 
sputa  by  no  means  complemented  the  de- 
ficient excretion  by  tlie  urine.  No  cause 
could  be  assigned  for  the  diminution  of 
the  urea  on  the  eleventh  day.  A  similar 
decline  will  also  be  noticed  in  the  urinary 
chlorides  from  the  eleventh  to  the  four- 


teenth days.  The  patient  perspired  freely 
during  this  period,  and  possibly  a  consid- 
erable amount  of  chlorides  may  have 
been  thus  eliminated  by  the  skin,  though 
the  amount  of  the  water  of  the  urine  was 
less  affected  than  the  chlorides  during 
this  period. 


Sputa 

Total  excreted 

ITrlne, 

Chlorides. 

chlorides  in  urine 

Day  of  disease. 

Temp. 

amount 

Sp.  gr. 

Urea. 

Chlorides. 

Grains. 

and  sputa. 

mai. 

ia  c  c. 

Graius. 

Graius. 

Total. 

Grains. 

3d    day 

102-8 

1 17-6 

4th     " 

103 

5th    " 
6th    " 

101-2 
101-4 

970 

870 

1020 
1020 

598-68 
535-72 

11-19 
16-786 

1  15-7 

19-7       (est.) 
24-586     " 

7th    " 

101-5 

1450 

1019 

792-71 

50-204 

5-37 

55-574 

Sth    " 

100 

1210 

1020 

670-82 

G4-143 

6-0 

70-742 

9th    " 

99 

1560 

1020 

792-79 

95-896 

6-34 

102-236 

10th    " 

100 

1830 

1016 

605-86 

119-658 

3-803 

123-461 

11th    " 

99-8 

1510 

1015 

488-33 

36-806 

2-78 

39-586 

12th    " 

99 

1370 

1015 

506-35 

71-610 

14th    " 

98 

1860 

1015 

657-20 

48-756 

15th    " 

97(?) 

1380 

1013 

382-33 

147-955 

16th    " 

98 

2135 

1012 

509-58 

50-880 

17th    " 

98-5 

1800 

1011 

388-20 

157-850 

18th    " 

98-5 

2050 

1010 

473-5 

115-808 

The  amount  of  urea  subsequentljr  va- 
ried between  383  and  402  grains  during 
the  succeeding  five  days.  On  admission 
the  right  base  alone  was  affected,  the 
left  became  implicated  on  the  fourth  day. 
Free  perspiration  commenced  on  the  sev- 
enth day  and  continued  on  subsequent 
days.  The  sputa,  which  at  first  wore 
copious,  on  the  ninth  day  had  lost  their 
rusty  tint,  and  had  become  bronchitic  in 
character ;  on  the  tenth  day  they  were 
much  diminished  in  amount,  but  on  the 
eleventh  some  rusty  tint  remained.  The 
physical  signs  had  only  completely  disap- 
peared on  the  thirtieth  day. 


Appendix  C. 

The  cause  of  the  granular  appearance 
of  a  pneumonic  lung  has  been  a  subject  of 
much  dispute.  The  question  will  be 
foimd  discussed  at  length  in  the  works  of 
most  writers  on  the  subject  of  Pneumonia, 
particularly  by  Laennec,  and  also  by  An- 
dral,  "CUn.  Medicate;"  Chomel,  ^'Lec. 
Clin.  Med.,  Pneumonic  ;"  Dr.  "Williams, 
art.  "Pneumonia,"  Cycl.  Pract.  Med.; 
Addison,  "Works,"  Syd.  Soc.  Ed.; 
Hodgkin,  "Morb.  Anat.  of  the  Mucous 
and  Serous  Membranes,"  vol.  ii.  It  was 
by  these  writers,  in  varying  degrees,  at- 
tributed to  swelling  of  the  walls  of  the 
air-vesicles,  to  interstitial  exudation  in 
the  walls,  and  to  the  filling  of  the  air- 
vesicles  themselves  with  exudation  ma- 
terials. The  merit  of  having  first  dis- 
tinctly asserted  in  this  country  that  the 
exudation  took  place  into  the  interior  of 


the  air-vesicles,  is  claimed  for  Dr.  Addi- 
son, and  Dr.  Hodgkin  admitted  that  his 
views  on  the  question  had  been  changed 
by  Dr.  Addison.  Dr.  Addison's  state- 
ments on  this  subject  arc,  however,  some- 
what contradictory,  as  it  would  appear 
from  his  writings  that  he  regarded  the 
solidification  of  the  lung  during  the  stage 
of  red  hepatization  as  due  to  the  swelling 
of  the  walls  of  the  air-vesicles  (loc.  cit. 
pp.  8,  21),  and  that  even  gray  hepatiza- 
tion was  attended  with  a  similai:  change 
(loc.  cit.  p.  22),  and  that  at  a  later  stage 
the  softening  of  the  walls  admitted  "of 
an  albuminous  material  being  poured 
into  their  cavities."  In  another  passage, 
however,  he  states  (loc.  cit.  p.  18)  that 
"Pneumonia  has  its  original  and  essen- 
tial seat  in  the  air-cells  of  the  lungs,  and 
that  the  ordinary  pneumonic  products  are 
poured  into  these  cells."  Dr.  Addison's 
editors  and  former  pupils  asserted  that 
he  distinguished  red  hepatization  from 
gray  hepatization  by  the  fact  that  the 
former  consists  in  the  swelling  and  gum- 
ming together  of  the  walls  of  the  air-cells 
without  effusion  into  them,  and  that  the 
latter  consists  of  an  albuminous  effusion 
into  the  cells.  (Editor's  preface,  loc.  cit. 
p.  2.5.)  This  distinction  cannot  now  be 
regarded  as  tenable;  for  in  the  first  stages 
of'Pneumonia  the  inflammatory  products 
accumulate  in  the  interior  of  the  vesicles, 
and  the  walls  are  unaffected  except  by 
vascular  hyperajmia.  In  the  recognition 
of  the  intra-alveolar  exudation,  Addison 
was,  however,  according  to  Virchow  (Ges. 
Abhand.  p.  725),  preceded  by  Lobstein 
(Arch.  Med.  de  Strasbourg,  1835,  No.  1). 
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Virchow  (loc.  cit.)  states  that  the  inten- 
sity of  the  granular  appearance  depLiids 
on  the  solidity  of  the  exudationj  and  that 
it  is  less  marked  in  the  lungs  of  children, 
of  old  people,  and  also  in  dogs,  because 
the  exudation  in  them  is  commonly  more 
fluid  in  its  consistence.  The  granular 
appearance  may,  however,  he  distinct  in 
the  lunns  of  children,  though  on  a  finer 
scale  than  in  adults.  It  may  be  still  a 
question  whether  this  appearance  may 
not  be  in  part  due  to  the  post-mortem  co- 
agulation of  fibrinous  and  other  materials, 
which  during  life  are  semi-fluid  ;  and 
-ivhether  the  exudation  matter  in  the  lungs 
may  not  undergo  changes  similar  to  those 
which  ensue  after  death  in  other  organs, 
such  as  the  liver,  the  spleen,  and  the  mus- 
cles (as  shown  by  Kuhue's  researches), 
through  which  they  acquire  increased 
firmness  after  life  has  ceased.  Toul- 
mouche  (Gaz.  Med.  x.  489)  found  in 
pneumonic  lungs  examined  very  shortly 
after  death,  that  a  quantity  of  fluid  blood 
escaped  from  the  cut  surface. 


Appendix  D. 

the  origin  of  exudation  and  of 

cell-pkodtjcts  in  infla3i3iation. 

The  account  of  Cohnheim's  researches 
may  be  found  in  Yircliow's  Archiv,  vol. 
xl.  1807.  It  is  due  to  earlier  observers  to 
state  that  although  Cohnhcim  has  by 
means  of  woorara  found  an  admirable  me- 
thod of  observing  the  escape  of  the  white 
corpuscles  through  the  walls  of  the  blood- 
vessels, and  has  reduced  it  to  a  true  dem- 
onstration, he  was,  however,  anticipated 
in  his  observation  by  Dr.  Addison  of 
Brighton  (Exp.  and  Pract.  Eesearches  on 
Inflammation,  184,3 ;  Healthy  and  Dis- 
eased Structure,  1849),  by  Dr.  Waller  in 
184G  (Philosoph.  Mag.  vol.  xxix.  pp.  271- 
308),  (I  am  indebted  to  Prof  Sharpey  for 
this  fact),  by  Zimmermann  (Prager  Vicr- 
teljahresch.  1852,  vol.  xxxv.  p.  145),  and 
still  more  recently  by  Dr.  Lionel  Beale 
(Microscop.  Journ.  xii.  1804).  Dr.  Beale 
describes  the  so-called  white  cells  of  the 
blood  as  multiplying  in  loco  from  the 
germinal  matter  of  the  nuclei  of  the  capil- 
laries, and  he  states  that  portions  of  this 
germinal  matter  pass  through  the  capil- 
lary walls,  and  grow  externally  into  cell- 
forms  in  the  exudation.  If  I  rightly 
interpret  Dr.  Beale's  view  expressed  in 
other  places  on  this  point,  he  regards  the 
solidified  parts  of  the  exudation  as  the 
"formed  material"  produced  by  "germi- 
nal matter" — an  opinion  corresponding  in 
some  respects  with  Yirchow's  that  fibrin- 
ous exudations  are  the  product  of  tissues 
inan  excessive  state  of  nutritive  activity. 
Yirchow,  indeed,  believes  that  in  most 
instances  the  connective  tissue,  from  the 


close  relation  which  it  bears  to  the  lymph- 
atic structures,  is  the  origin  of  fibrinous 
exudation  (Gesch.  Abhand.  p.  137).  Buhl, 
however  (Sitzungsbericht  der  Akad.  der 
Wissensch.  zu  Miinchen,  1863,  vol.  ii.  p. 
59),  has  argued  that,  when  this  exudation 
occurs  on  mucous  surfaces,  the  material 
so  produced  may  be  the  result  of  trans- 
formations eflTected  in  the  blood-plasma  by 
the  agency  of  epithelial  structures.  Vir- 
chow (loc.  cit.,  and  also  in  Archiv,  vol. 
iv.  p.  310,  and  in  Spec.  Path.  Therap.  vol. 
i.  art.  "  Entziindung")  has  pointed  out 
that  the  exudative  processes  of  inflamma- 
tion have  a  close  analogy  to  secretions, 
and  that  the  fibrinous  exudations  are  at 
times  more  or  less  interchangeable  with 
those  in  which  a  material  resembling 
mucin  is  formed;  and  further,  that  all  de- 
grees of  transition,  in  respect  to  the  quali- 
ties of  the  exudation,  may  be  observed 
between  catarrhal  and  "croupous"  inflam- 
mations. These  statements  have  a  great 
interest  and  an  important  bearing  in  the 
processes  observed  in  Pneumonia,  where 
these  transitions  in  the  nature  of  the  exu- 
dation may  be  observed  in  its  different 
stages.  They  serve  also  to  show  that  the 
boundary -line  between  the  so-called  croup- 
ous and  catarrhal  forms,  on  which  some 
recent  authors  have  especially  insisted,  is 
by  no  means  so  sharply  defined  as  is  now 
sometimes  believed  ;  while  in  the  latter, 
as  noticed  by  MM.  Herard  and  Cornil 
(Phthisie  Pulmonaire,  p.  135),  a  true 
fibrinous  exudation  may  be  occasionally 
observed. 


Appendix  E. 

on  the  tbeatilext  of  pneumonia  bt 

venesection. 

As  it  is  still  at  least  theoretically  main- 
tained by  some  that  the  statistics  of  cases 
of  Pneumonia  treated  by  venesection  show 
a  superiority  for  this  procedure  over  other 
methods,  it  appears  desirable  to  give  a 
short  sketch  of  the  principal  data  which 
are  accessible  on  the  subject.  All  statis- 
tics on  this  subject  are  more  or  less  beset 
with  fallacies,  but  the  final  conclusions  to 
be  drawn  from  them  appear  to  me  to  be 
those  which  I  have  stated. 

The  arguments  in  favor  of  venesection 
rest  chiefly  on  the  data  given  by  Louis' 
and  Grisolle,^  with  whom  also  may  be 
ranked  Wunderlich,''  who  has  recently 
supported  the  same  view. 

The  weight  of  Louis's  and  GrisoUe's 
argument  goes  to  show  that  cases  bled 
early,  wdthin  the  first  four  days,  have  a 
more  speedy  recovery  than  those  bled  at 


■  Rech.  sur  la  Saignge. 

2  Loc.  eit. 

3  Arch.  Phys.  Heilk.  1856, 
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later  periods.      Louis  stated  that  cases 
bled  within  the  first  period  had  au  average 
duration  of  seventeen  dajs,  those  "witliiu 
the  second,  an  average  duration  of  twenty 
days ;  and  in  a  second  series  he  contrasted 
the    duration    under    the   same   circum- 
stances, as  being  iu  the  first  instance  be- 
tween twelve  and   fourteen  days,  and  in 
the  second  between  fifteen  and  eigliteen 
days.      GrisoUe  states   that   in  patients 
bled  in  the  "first  stage,"  convalescence 
began  oa  the  tenth  day  and  was  completed 
within  three  weeks  ;   while  in  those  bled 
ia  the  second  stage,  convalescence  began 
on  an  average  on  the  twelfth  day,  and 
they  were  discharged   on  an  average  on 
the  twenty-second  day.     Bolh  Louis  and 
GrisoUe  date  convalescence  from  a  day  or 
two  after  the  cessation  of  the  fever.     If, 
however,  these  data  are  compared  with 
the  periods  at  which  it  is  shown  that  the 
fever  naturally  tends  to  decline  without 
active  interference,  it  would  appear  not 
unjustifiable  to  infer  that,  regarded  from 
the  "positive"  side,  this  evidence  has  no 
bearing  on  the  absolute  value   of    early 
bleeding,  though  demonstrating  the  rela- 
tively injurious  efi'ect  of  late  bleeding  in 
the  disease. 

Looking  at  the  general  results  of  these 
test  cases,  we  find,  however,  that  the 
mortality  under  Louis '  amounted  to  32 
out  of  107  cases,  or  30 -8  per  cent.,  while 
that  of  G-risoUe  in  233  cases  was  15 '8  per 
cent.,  or  10  per  cent,  for  the  earlier  bleed- 
ings, and  17-5  per  cent,  for  the  later  ;  a 
mortality  which  in  Louis's  cases  is  vastly 
iu  excess  of  the  average  results  of  an  ex- 
pectant treatment,  and  in  GrisoUe's  is 
only  so  to  a  less  degree. 

For  an  absolute  comparison  of  the  re- 
sults of  the  bleeding  and  non-bleeding 
plan  by  the  same  individual,  the  most 
authentic  data  are  those  of  GrisoUe,  Wun- 
derlich,  Huss,  Dictl,  and  Dr.  Todd.  The 
two  former  have  attempted  to  sliow  that 
a  number  of  cases  treated  by  venesection 
have  on  the  whole  a  shorter  duration  and 
a  more  favorable  course  than  those  in 
which  no  abstraction  of  blood  is  practised. 
GrisoUe's  data  only  rest  on  a  comparison 
of  eleven  mild  cases  left  to  absolute  expec- 
tancy [including  a  rigorous  French  dAete), 
and  thirteen  of  the  same  type  treated  by 
bleeding.  In  the  former,  he  states  that 
the  convalescence  only  began  on  the  tenth 
day,  and  the  disappearance  of  the  physi- 
cal signs  was  protracted  to  the  twenty- 

'  Louis's  own  data  afford  one  of  the  best 
evidences  of  the  fallacies  inherent  in  this 
class  of  statistics,  for  the  percentage  of  mor- 
tality iu  his  first  series  is  greater  in  those 
bled  during  the  first  four  days  than  in  those 
bled  later,  in  the  proportions  of  42-8  to  25 
per  cent. ;  a  fallacy  wliich  Louis  himself 
pointed  out  and  rightly  attributed  to  the 
comparatively  advanced  ages  of  the  patients 
■who  constituted  the  former  class. 


second  or  thirtieth,  while  in  the  latter  the 
fever  disappeared  on  tlie  average  on  tlie 
seveutli,  and  the  physical  signs  on  the 
twelfth  days.  These  data  have  a  certain 
incontestaljle  value,  but  the  number  of 
cases  is  too  small  to  weigh  largely  in  the 
balance  of  evidence  derived  from  the 
natural  history  of  the  disease. 

AVunderlich's  evidence  is  also  in  favor 
of  bleeding.  lie  gives  a  total  of  I'JO  cases, 
with  an  average  mortality  of  11-07  per 
cent. ;  7(i  were  treated  witliout  bleeding, 
with  a  mortality  of  17'10  per  cent.,  and  47 
with  bleeding,  with  a  mortality  of  0-38 
per  cent.  The  data  as  to  sex,  age,  and 
complications  are,  howi-vcr,  here  also  very 
imperfect.'  In  contradistinction,  how- 
ever, to  the  almost  universal  evidence  of 
other  authorities,  he  considers  that  in 
eighteen  cases  of  those  bled  on  the  first  or 
second  day,  there  was  an  almost  immedi- 
ate cessation  of  the  pneumonic  process  in 
ten  (j.  e.  crisis  on  the  second,''  tliird,  and 
fourth  days),  and  in  five  more  a  diminu- 
tion of  the  pyrexia. 

Traube  (Uebcr  Krison  und  kritische 
Tagen)  had  before  asserted  that  as  the 
natural  tendency  of  Pneumonia  is  to  a 
crisis  in  the  uneven  days,  active  therapeu- 
tic interference  by  emetics  or  bleeding  was 
likely  to  induce  the  crisis  at  these  periods. 
Thomas,''  however,  as  the  result  of  his 
researches,  made  eight  years  later  than 
Wunderlich's,  but  in  the  same  hospital, 
asserts  that  bleeding  has  little  or  no  influ- 
ence in  the  reduction  of  temperature,  and 
that  the  course  of  Pneumonia  is  identi- 
cally the  same,  both  under  "  active"  and 
indifferent  treatment ;  and  the  same  re- 
sult had  been  before  arrived  at  by  von 
Baerensprung,''  one  of  the  earliest  obser- 
vers on  this  subject.  Thomas  further 
points  out  that  the  effect  of  bleeding  short- 
ly before  the  crisis  is  in  some  cases  to  pro- 


'  Wunderlich  gives  collectively  114  cases 
in  whom  local  bleeding  (5S)  (?),  general 
bleeding  (47,)  and  spontaneous  hemorrhage 
(9)  occurred.  The  evidence  deduced  from 
the  latter  is,  however,  almost  valueless ;  in 
seven  of  these  epistaxis  occurred  simulta- 
neously with  the  crisis  ;  in  two  females  men- 
struation took  place  at  an  early  period  of  the 
disease,  and  in  one  of  these  the  crisis  followed 
its  cessation.  Wunderlich  gives  no  collective 
data,  but  only  selects  typical  numbers  ;  e.  ij. 
he  only  analyzes  thirty-two  of  the  seventy-sis 
cases  where  no  bleeding  was  practised. 

2  This  result  is  certainly  remarkable  when 
compared  with  the  average  frequency  of  the 
crisis  on  the  third  day.  The  amount  of  blood 
drawn  was  from  seven  to  sixteen  ounces. 

8  Arch.  Phys.  lleilk.  18G4.  It  may  be 
worth  remarking  that  Thomas's  data  respect- 
ing critical  days,  before  cxuoted,  do  not  indude 
these  cases  of  Wunderlich's,  though  made  in 
the  same  hospital.  Thomas  states  that  his 
observations  date  from  1800.  Wunderlich's 
paper  was  published  in  1856. 

4  MuUer's  Archiv,  1851,  p.  174. 
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duce  an  unnaturally  low  temperature  after 
this  lias  occurred.  Ais  such  extreme  de- 
pressions of  temperature  are  almost  alwaj'S 
associated  with  marked  prostration,  this 
result  of  venesection  can  by  no  means  be 
considered  a  desirable  one. 

Dietl's  observations  have  been  before 
alluded  to,  but  they  afford  very  strong 
arguments  against  the  utility  of  venesec- 
tion. His  first  observations'  on  380  cases 
gave  the  following  results  : — 


Tartar  emetic, 
large  doses. 

106 


Expectant. 
189 
7-4 


Venesection. 

No.  of  Cases     68 
Mortality 

per  cent.      20  20-7 

Dietl's  statistics,  in  exact  opposition  to 
GrisoUe's,  show  that  cases  lefc  to  a  purely 
expectant  treatment  have  a  shorter  dura- 
tion of  the  jiyrexial  period,  and  a  more 
rapid  convalescence  than  those  treated 
either  liy  bleeding  or  tartar  emetic,  while 
the  age  of  the  patients  and  the  complica- 
tions present  appear  to  have  been  nearly 
equivalent  under  all  the  systems  tried. 
In  a  later  publication^  he  gives  the  statis- 
tics of  750  cases  (412  males  and  338  fe- 
males), all  treated  without  venesection  in 
the  four  years  1847-50,  with  a  mortality 
of  0':i  per  cent.  Many  of  these  were  com- 
plicated (389  cases),  including  all  the  fatal 
eases  ;  a  large  proportion  (515  cases)  suf- 
fered from  "severe"  dyspnoea.  In  the 
majority  of  those  who  recovered,  the  py- 
rexia lasted  only  from  five  to  eight  days, 
and  the  convalescence  in  most,  from  seven 
to  fourteen  days. 

IIuss's  observations,  extending  over  a 
period  of  sixteen  years,  brought  him  to 
the  conclusion  that  during  the  time  in 
which  bleeding  was  indiscriminately  prac- 
tised in  the  hospitals  of  Stockholm,  the 
mortality  was  greater  than  after  it  had 
been  discontinued.  During  the  former 
period  of  eight  years,  from  1840  to  1847, 
when  venesection  was  generally  employed, 
the  mortality  was  11 '54  per  cent.,  and 
during  the  succeeding  eight  years,  from 
1848  to  1855,  when  it  was  rarely  resorted 
to,  it  was  10 -^l  per  cent.;  or  the  mortal- 
ity of  the  former  period  exceeded  that  of 
the  latter  by  1'33  per  cent.  The  average 
duration  of  the  disease  in  those  who  re- 
covered during  the  latter  period  was  also 
shorter,  being  20"9  days  in  the  former, 
and  18  "12  days  in  the  latter. 

The  contrast  of  the  effects  of  the  two 
systems  of  treatment  on  the  duration  of 
the  disease  was  markedly  greater  in  the 
females  than  in  the  males  ;  the  average 
duration  in  the  former  being  7 '6  days 
shorter  in  those  not  bled,  wliile  in  the 
latter  the  difference  was  only  1-83  days.^ 

'  Der  Aderlass  in  der  Lungen  Entzfindung. 
li   Wien.    Med.    Woch.    1852.       Schmidt's 
Jahresb.  1852,  Ixxvi.  p.  30. 

3  An   analysis   of   IIuss's    statistics   shows 


Huss  asserts  that  there  was  no  differ- 
ence in  the  character  of  the  pneumoniiis 
admitted  during  these  periods,  and  he 
concludes  that  the  difference  is  to  be  at- 
tributed solely  to  the  influence  of  treat- 
ment.'    Huss  further  adds   that,  in  hk 

tliat  the  corresponding  numbers  of  the  two 
sexes  during  these  periods  were  as  follows:— 


1840  to  1847. 
Males    .     773  cases. 
Females     147       " 


1848  to  1855. 
Males    .     1195  cases. 
Females      220     " 


>  I  have  analyzed  Huss's  tables,  to  see  if 
any  difference  in  age  of  the  patients  treated 
could  have  had  any  influence  on  these  re- 
sults, but  the  subjoined  table,  constructed 
from  his,  would  appear  to  negative  the  possi- 
bility :— - 


6—10. 


1840  to  1847 

Bleeding 

1848  to  1855 

Noa-bleediag 


No.  of 
cases 


Per  cent. 
of  deaths. 


33'; 
0 


10—20. 


No.  of 
cases. 


Per  cent, 
of  deaths. 


104 
123 


Age    .... 

20—30. 

30-40. 

No.  of 
cases. 

Per  cent, 
of  deaths. 

No.  of 

leases. 

Per  cent, 
of  deaths. 

1840  to  1847    ) 

Bleeding      J 

lS48tolSS5   ( 

Non-bleeding  J 

430 
611 

6 
5-2 

331 
495 

10-5 
10-8 

40     50 

50    60 

No.  of 

cases. 

Per  cent, 
of  deaths. 

No.  of 
cases. 

Per  cent, 
of  deaths. 

1840  to  1847    ) 

Bleeding       ( 

1848  to  1S.55   i 

Non-bleeding  \ 

125 
238 

22-4 
16-7 

49 
76 

lS-3 
23-7 

AOH      .... 

60—70. 

70-60. 

No.  of 
cases. 

1 
Per  cent, 
of  deaths. 

No.  of 
cases. 

Per  cent, 
of  deaths. 

1840  to  1847   ) 

Bleeding       i. 

Non-bleeding  i 

1848  to  1855   ] 

7 
23 

14-2 

27-2 

1 
3 

0 
66.6 

The  totals  of  those  above  and  below  tet. ' 
may  be  represented  thus  ., — 


ITkdek  40  Tears. 

Otf.b40Yeabb. 

No.  of 
cases. 

Per  cent, 
of  deaths. 

No.  of 

cases. 

Percent, 
of  deaths. 

1840  to  1847 
1848  to  1855 

6.58 
1201 

9-3 
7-4 

isi 
341 

20'8 
19-3 

It  will  thus  be  seen  that  a  minor  degree  of 
mortality   exists   both   for    oases   below   and 


APPENDICES    TO    ARTICLE    ON    ACUTE    PNEUMONIA. 


241 


opinion,  treatment  by  bleeding  disturbs 
the  natural  tendency  of  the  disease  to 
crisis,  a  result  before  pointed  out  by 
BagUvi  and  adopted  by  Grisolle. 

ff  we  look  at  the  effect  of  large  bleed- 
ings indiscriminately  practised,  we  see  an 
enormous  excess  of  mortality  attending 
the  treatment.  Many  of  the  data  of  these 
are  very  contradictory,  but  some  are  all 
but  conclusive. ' 

Andral's  mortality  amounted  to  more 
than  half  his  cases,  or  thirty-six  out  of 
sixty-five.  Of  the  uncomplicated  cases, 
nine  were  bled  in  the  first  stage  of  con- 
gestion, and  two  died  ;  of  thirteen  bled  in 
the  second  stage,  five  died  ;  of  seven  bled 
in  the  third  stage,  all  died  ;  and  of  thirty- 
six  complicated  cases,  twenty-two  died.^ 
The  mortality  of  Bouillaud,  according  to 
his  own  report,  was  only  11  per  cent. ,  ac- 
cording to  Pellatan's  12  per  cent.  Louis's 
mortality  we  have  already  seen.  That  of 
Cliomel,  according  to  Louis's  report,  was 
32  per  cent.  Rasori's — a  treatment  com- 
plicated with  enormous  doses  of  tartar 
emetic— gave  a  mortality  of  22  per  cent. 
The  mortality  of  Broussais  is  given  at  68 
per  cent. 

Many  will  contrast  with  these  the  re- 
sults of  Dr.  Bennett  before  alluded  to, 
M'hich  even  if  considered  exceptionally 
favorable,    demonstrate    that    during    a 

above  40  in  the  second  half  of  this  period  of 
sixteen  years,  though  the  number  of  cases  in 
both  instances  is  larger  than  in  the  preceding 
period,  but  that  in  the  later  decennial  epochs 
of  life,  after  setat.  50,  the  mortality,  as  shown 
by  the  first  table  (in  the  second  period  of 
non-bleeding),  absolutely  appears  to  be  great- 
er. This  is,  however,  proliably  fallacious, 
owing  to  the  smaller  number  of  cases  on 
whicli  they  are  calculated,  since,  in  the  face 
of  the  positive  evidence  to  the  contrary,  it 
would  be  absurd  to  believe  that  venesection 
is  relatively  less  dangerous  at  advanced  ages. 
The  data  in  Huss's  tables  give  no  means  of 
forming  further  accurate  comparisons  on  the 
influence  of  sex  as  compared  with  age,  or  ef 
the  complications  present.  The  former,  as 
far  as  I  can  gather  from  his  tables,  appears 
to  be  immaterial — the  latter  remains  iman- 
swered ;  but  in  dealing  with  such  large  num- 
bers the  probable  influence  of  this  cause  of 
fallacy  in  the  comparison  is  reduced  to  a 
minimum.  Tlie  fluctuations  in  the  mortality 
in  different  years  appear,  as  already  pointed 
out,  to  have  been  almost  as  great  in  the  lat- 
ter as  in  the  former  period. 

'  How  uncertain  such  data  may  be  appears 
from  a  communication  made  by  Skoda  to  Dr. 
Balfour,  that  in  1840  he  treated  sixty-four 
females  by  large  bleedings  and  tartar  emetic, 
with  only  one  death,  but  that  in  the  same 
year  the  deaths  among  the  males  brought 
this  average  mortality  to  12-5  per  cent. 
(Brit,  and  For.  Med.  Chir.  Rev.  1846,  xxii. 
p.  590.) 

*  Analysis  by  Dr.  Markham. 
VOL.  II.— 16 


period  extending  over  sixteen  years  a 
very  large  number  of  cases  of  Pneumo- 
nia, taken  indiscriminately,  may  recover 
perfectly  without  venesection,'  in  the  ab- 
sence of  serous  complications,  although 
presenting  in  some  instances  the  most 
marked  forms  of  dyspnoaa  and  lividity  of 
face,  associated  with  double  Pneumonia, 
or  an  extensive  affection  of  one  side  in- 
volving in  fifteen  cases  the  whole  of  one 
lung.  They  further  show  that  the  period 
of  convalescence  and  the  duration  of  the 
disease  do  not  exceed,  and  in  many  cases 
fall  very  short  of,  those  observed  when 
venesection  is  practised.  ISIor  can  we  re- 
fuse to  admit  the  conclusive  evidence  of 
bis  facts  adduced  from  the  same  field  of 
observation,  that  while  the  mortality  from 
Pneumonia  in  the  Royal  Infirmary  of 
Edinburgh,  prior  to  184S,  and  when  large 
bleedings  were  practised,  was  36  per  cent., 
this  diminished  during  eight  years  when 
bleeding  was  less  employed  to  21  per  cent. , 
and  in  the  following  nine  years  to  11  per 
cent.,  while  in  Dr.  Bennett's  own  practice 
it  has  only  amounted  to  3  per  cent. 

Dr.  Todd^  also  pointed  out  that  while 
the  mortalit}'  from  Pneumonia  treated  by 
bleeding  combined  with  the  use  of  tartar 
emetic  amounted  to  one  in  six  cases,  this 
under  a  treatment  by  salines,  nourish- 
ment, and  support  was  only  one  in  nine. 

The  argument  that  Pneumonia  has 
changed  its  type  and  has  acquired  of  late 
years  a  more  asthenic  character  than  it 
formerly  possessed,  is  one  on  which  exact 
data  are  necessarily  wanting.' 

>  Nine  of  Dr.  Bennett's  cases  were  bled  be- 
fore he  saw  them,  and  to  an  extent  varying 
from  twelve  to  thirty  ounces  ;  sixteen  more 
were  subjected  to  limited  bleeding  by  leeches 
or  cupping :  the  amount  so  lost  is  calculated 
by  him  as  varying  from  one  and  a  half  to 
eight  ounces.  These  cases  had  not  a  more 
favorable  course  than  those  not  so  treated. 

2  Clinical  Lectures,  p.  310. 

'  It  is  impossible  to  give  more  than  a  very 
superficial  sketch  of  the  able  and  elaborate 
arguments  which  have  been  advanced  in  this 
controversy.  They  will  be  found  for  the 
most  part  contained  in  the  Edinburgh  Medi- 
cal Journal  for  the  years  ISOO'-rjO,  in  papers 
by  Drs.  Alison  and  Christison,  Sir  Thomas 
Watson,  Dr.  Bennett,  Dr.  Gairdner,  Dr.  Bal- 
four, and  Dr.  Mitchell.  An  admirable  sum- 
mary of  them  is  contained  in  an  article  at- 
tributed by  Dr.  Bennett  to  Dr.  Sibson,  "  The 
Blood-letting  Controversy,"  in  Brit,  and  For. 
Med.  Chir.  Kev.  1858.  The  question  of  the 
theory  of  the  "change  of  type"  in  acute  in- 
flammation is  fully  considered  and  negatived 
by  Dr.  Markham  in  the  Gulstonian  Lectures 
for  1864,  "Bleeding  and  Change  of  Type  in 
Diseases,"  and  also  by  Dr.  Balfour,  "  Hsema- 
tophobia,  an  historical  sketch,"  Edin.  Med. 
Journ.  1858.  To  the  latter  the  author  is  in- 
debted for  much  of  the  earlier  history  of  the 
schools  of  opinion  on  this  subject.     To  Dr. 
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Cullen's  description  of  liigh  fever  and 
of  a  full  bounding  pulse  applies  to  pleu- 
risy as  well  as  to  Pneumonia,  and  in- 
stances of  tins  class  of  symptoms  in  both 
diseases  in  young  adults  are  not  now,  I 
believe,  so  very  rare  as  they  are  sometimes 
stated  to  be.  Such  cases  of  Pneumonia, 
however,  are  thos.e  most  likely  to  recover 
under  any  circumstances,  and  the  state- 
ment that  they  "bear"  bleediu;;-  bettor 
than  the  more  adynamic  forms  of  the  dis- 
ease is  no  proof  of  the  utility  of  the  treat- 
ment, but  only  of  the  minor  degree  of 
danger  attending  it  under  these  circum- 
stances, while  there  is  abundant  evidence 
that  in  the  majority  of  such  cases  it  is,  to 
say  the  least,  superfluous.  Further,  the 
soft  and  yielding  pulse,  which  is  the  most 
common  in  Pneumonia,  has  been  shown 
by  Dr.  Balfour,  from  Dr.  Gregory's  own 
reconls,  to  have  been  prevalent  in  his 
time,  as  now,  but  that  it  certainly  formed 
no  obstacle  to  his  course  of  venesection. 
The  argument  of  Drs.  Balfour  and  Mark- 
ham,  that  this  asserted  change  of  type  was 
not  recognized  by  some  of  the  most  acute 
observers  then  practising  for  nearl}'  twenty 
j'ears'  after  it  \vas  said  to  have  begun  with 
the  epidemics  of  cholera  and  influenza  in 
18.30  and  18:!:i,  and  that  bleeding  was  only 
discontinued  after  the  experiment  of  an 
expectant  treatment  had  proved  its  inu- 
tility, appears  also  a  very  forcible  one. 
Bleeding  was  instituted  and  isractised  on 
the  theoretical  ground  of  humoralism,  or 
on  the  mechanical  (or  "  hydraulic, "  Bal- 
four) ground  of  relieving  the  congested 
lung.  It  was  held  to  be  the  almost  univer- 
sal remedy  for  fever  and  inflammation, 
irrespective  of  age  or  sex,  and  that  at  a  pe- 
riod antecedent  to  the  more  perfect  recog- 
nition of  Pneumonia  by  means  of  physical 
diagnosis,  A\'liich  has  been  supposed  to 
have  extended  the  practice  ;  but  the  final 
proof  of  experiment  necessary  to  an  in- 
ductive science  was  not  applied  by  its 
advocates,  and  when  thus  applied  the 
inutility  of  the  treatment  was  immedi- 
ately demonstrated.  The  analogy  also  of 
a  change  of  type  in  fevers  is  a  most 
doubtful  one,  since  there  is  the  strongest 
reason  to  believe  that  those  referred  to 
by  Sydenham  and  others  were  not  differ- 
ent manifestations  of  one  disease,  but 
were  in  reality  the  different  forms  of  ty- 
phus, typhoid,  and  relapsing  fever,  whose 
specifically  diverse  nature  was  not  recog- 
nized until  the  writings  of  Sir  W.  Jenner. 
Dr.  Balfour's  historical  researches  have 
proved  that  this  question  is  by  no  means 
a  new  one,  but  that  it  has  descended  to 

Bennett's  work  on  Pneumonia,  and  to  Dr. 
Sibson's  article,  the  author  is  indebted  for 
many  valuable  statistical  contributions. 

'  Dr.  Balfour  cites  Dr.  Alison  as  writing 
in  1S44  ("Pathology"),  that  bleeding  was 
the  most  important  remedy  for  Pneumonia. 


US  from  the  followers  of  Pythagoras  as 
opposed  to  those  of  Galen,  and  that  even 
in  the  last  century  the  same  argument 
was  advanced  when  the  opponents  of  ven- 
esection had  demonstrated  its  inutility  in 
acute  disease ;  Dr.  Markham  has  also 
shown  that  it  was  supported  by  no  less 
an  authority  than  John  Hunter.  The 
opinion  that  such  a  change  of  type  has 
taken  place  within  more  recent  periods 
is  further  controverted  by  contemporary 
though  indirect  evidence.  Laennec  stated 
that  the  success  of  Dumangier  in  the 
treatment  of  Pneumonia  without  bleed- 
ing was  equal  to  that  of  Corvisart,  who 
bled  freely  ;  and  Dr.  Balfour  observes 
that  at  the  very  time  Dr.  Gregory  was 
practising  his  enormous  bleedings,  Laen- 
nec asserted  that  the  treatment  of  Pneu- 
monia by  tartar  emetic  alone  had  reduced 
its  mortality  to  3  per  cent.  The  argu- 
ment also  involves  this  remarkable  para- 
dox, that  a  disease  in  its  asthenic  form 
is,  in  the  abstract,  vastly  less  dangerous 
than  when  presenting  a  sthenic  type ;  a 
paradox  utterly  confuted  by  our  daily  ex- 
perience, not  only  of  this,  but  of  all  other 
inflammatory  diseases.  This  paradox  ap- 
pears in  some  of  the  ablest  arguments 
advanced  in  support  of  the  theory  of  a 
change  of  type  in  acute  disease,  since  one 
of  its  most  eminent  advocates  hails  with 
satisfaction  some  signs  of  a  return  of  the 
sthenic  character. 

The  history  of  the  origin  of  the  change 
of  treatment  from  venesection  to  a  milder 
system  also  militates  strongly  against  this 
view.  Skoda  and  Dietl  commenced  their 
investigations  on  the  results  of  expectant 
treatment  on  purely  experimental  grounds, 
and  the  former  to  the  present  day  denies' 
any  recognizalile  change  of  type  in  the 
forms  of  Pneumonia  observed  by  him.^ 

As  a  final  conclusion  of  the  argument, 
it  must,  the  author  believes,  be  admitted 
on  the  evidence  brought  forward,  that  at 
no  period  since  A.  D.  1700  has  blood-letting 
in  Pneumonia  been  shown  to  be  a  general 
necessity  in  the  disease;  and  that  although 
on  more  than  one  occasion  since  this  date 
a  change  in  the  vital  characteristics  of  the 
disease  has  been  asserted,  in  order  to  ex- 
plain the  recovery  of  patients  suffering 
from  it,  on  whom  no  venesection  was 
practised,  j'et  that  no  valid  proof  has  been 
aflbrded  that  such  a  change  has  really  at 


'  Allg.  Wien.  Med.  Zeit.  viii.  1863. 
Schmidt's  .Jahrb.  cxx.  34. 

2  A  denial  also  maintained  by  Bouillaiid, 
who  is  stated  by  Dr.  Bennett  to  pursue  his 
system  of  venesection  coup  sur  coup  with  una- 
bated energy,  and  with  the  fullest  belief  in 
its  success;  while  Grisolle,  on  the  other  hanil, 
though  still  holding  venesection  to  be  the 
best  treatment,  asserts  his  belief  that  "la 
constitution  medicate  est  moins  iuflammatoire 
qu'il  y  a  vingt  ans." 
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any  time  taken  place.  [To  indicate  tliat 
I  am  not  alone  in  maintaining  that  the 
use  of  venesection  is  not  obsolete  (but 
rather  has  of  late  partially  revived)  in 
American  practice,  I  may  quote  some  re- 
marks made  recently,  in  a  discussion  in 
the  Philadelphia  County  Medical  Society,' 
by  Prof.  Wm.  Pepper  :  "If  a  patient  is 
seen  early,  before  hepatization  has  oc- 
curred, and  while,  although  the  central 
part  of  the  aflected  area  is  probably  so 
seriously  damaged  that  fully  developed 
inflammation  will  there  occur,  there,  is  a 
zone  surrounding  this  where  the  vessels 
are  merety  extremely  congested,  and 
where,  if  a  prompt  relief  of  this  engorge- 
ment can  be  effected,  proliferation  and 
diapedesis  [i.e.,  inflammatory  exudation) 
may  be  prevented.  Now,  at  this  stage  I 
feel  sure  that  prompt  venesection  will 
favor  such  a  good  result,  and  thus  may 
possibly  abort  or,  at  all  events,  limit  the 
extent  of  the  inflammatory  process.  This 
same  eftect  may  be  secured  in  a  less  de- 
gree, but  with  more  safety,  in  bases  where 
any  doubt  exists  as  to  the  propriety  of 
general  venesection,  by  leeching  or  wet 
cupping  ;  but  later,  when  the  local  dis- 
ease is  fully  developed,  venesection  seems 
to  me  of  doubtful  propriety.  The  only 
advantage  to  be  hoped  for  would  be  the 
relief  of  a  laboring  and  over-loaded  right 
heart,  and  this  relief  would  necessarily 
be  transient,  since  the  mechanical  cause 
would  remain.  It  seems,  therefore,  that 
in  most  cases,  after  full  development  of  hep- 
atization, failure  of  the  right  heart  from 
over-loading  may  be  treated  more  success- 
fully by  other  means  than  venesection. ' '] 


INTERLOBULAE  PNEUMONIA.  — 
INFLAMMATION  OF  THE  IN- 
TERLOBULAR TISSUE  OF  THE 
LUNG. 

This  is  the  acute  form,  and  in  the 
human  subject  is  a  disease  of  the  ex- 
tremest  rarity.  Dr.  Hodgkin''  alludes  to 
it,  and  it  has  been  figured  by  Sir  E.  Cars- 
well.  ^  Dr.  Stokes^  also  describes  a  case 
where  "the  substance  of  the  lower  lobe 
was  completely  dissected  from  its  pleura 
by  the  suppurative  inflammation  of  the 
subserous  mucous  membrane.  This  pro- 
cess also  was  found  to  have  invaded  ex- 
tensively the  interlobular  and  intervesicu- 
lar  cellular  tissue,  so  as  to  cause  this  part 


['  Feb.  19,  1879  ;  reported  in  Phila.  Medi- 
cal Times,  April  26,  1879.] 

'  Mucous  and  Serous  Membranes,  ii.  149. 

^  Museum  Univ.  Coll.  c.b.  573.  In  his 
manuscript  account  of  this  drawing,  Sir  R. 
Carswell  states  that  the  patient  was  a  man 
'iged  60,  who  died  of  disease  of  the  bladder 
Without  pulmonary  sympitoms. 

*  Diseases  of  Chest,  144. 


of  the  lung  to  resemble  nearly  the  struc- 
ture of  a  bunch  of  grapes.  All  these 
nearly  isolated  lobules  were  surrounded 
by  puriform  matter,  in  which  they  hung 
from  their  bronchial  pedicles."  The  ex- 
act condition  of  the  vesicular  texture  is 
not  described  by  Dr.  Stokes,  but  his  de- 
scription would  lead  to  the  inference  that 
it  was  in  a  state  of  hepatization.  Roki- 
tansky'  has  also  described  the  disease  in  a 
form  very  similar  to  that  met  by  Dr. 
Stokes. 

In  Dr.  Stokes's  case  death  took  place 
on  the  twelfth  day  from  the  first  symp- 
toms of  the  disease.  Large  rales  were 
heard  over  the  site  of  the  change,  aud 
the  characters  of  the  respiration  led  Dr. 
Stokes  to  suspect  the  existence  of  a  cav- 
ity. Renewed  rigors  and  copious  sweat- 
ing occurred  on  the  seventh  day,  and 
were  repeated  up  to  the  time  of  the  pa- 
tient's death. 

I  have  seen  one  instance  of  this  change 
in  the  interlobular  tissue,  caused  by  the 
direct  extension  of  a  post-pharyngeal  ab- 
scess along  the  posterior  mediastinum  to 
the  roots  of  the  bronchi.  There  was  effu- 
sion with  recent  lymph  in  both  pleurae. 
The  interlobular  septa  of  the  lower  lobe 
of  one  lung  were  greatly  thickened  and  of 
a  yellowish  color,  and  were  found  to  be  the 
seat  of  a  purulent  infiltration.  The  lung 
tissue  intervening  between  them,  was  con- 
densed, but  was  otherwise  healthy,  with 
the  exception  of  several  pysemic  abscesses 
scattered  through  its  tissue.  Thrombi 
Avere,  however,  found  in  several  branches 
of  the  pulmonary  artery.  In  this  case  also 
there  were  considerable  pyrexia  and  fre- 
quent rigors  followed  by  sweating.  Dul- 
ness  on  percussion  existed  at  the  base  for 
nearly  a  fortnight,  and  was  attended  by 
weak  bronchial  breathing  and  by  fine 
crepitation,  mingled  with  fremitus  in  these 
situations.  The  physical  signs  present, 
however,  cannot  be  referred  in  this  case 
exclusively  to  the  condition  of  the  inter- 
lobular septa,  since  other  complications 
were  present. 

It  may  be  noticed  as  worthy  of  remark, 
that  this  implication  of  the  interlobular 
septa,  though  so  rare  in  man,  is  the  ordi- 
nary appearance  of  the  pleuro-pneumonia 
of  the  bovine  species.  A  full  description 
of  its  characteristics  has  been  given  by 
Professor  F.  Weber  of  Kiel.' 

There  is  no  evidence  at  present  existing 
that  such  a  condition  precedes  those  thick- 
enings of  the  interlobular  septa  which  are 
occasionally  observed  to  follow  inflamma- 
tion of  the  pleura,  but  it  is  by  no  means 
improbable  that  the  occurrence  of  this 
process  in  a  modified  form  may  be  the 
origin  of  such  appearances  to  which 
further  allusion  will  be  made. 


1  Anat.  Path.  1861,  iii.  72. 
*  Virchow's  Archiv,  vi. 
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CHEOl^IC  PISTEUMONIA. 

By  Wilson  Fox,  M.D.,  F.R.C.P. 


Stxontms.  —  Cirrhosis  (?)' ;    Intersti- 
tial   Paeumonia  ;^     Lungeii  -  Induration 

'  Dr.  Walshe,  for  whose  opinion  I  entertain 
the  most  profound  rcspi'Ct,  and  to  whom  as  a 
former  teacher  I  cannot  suflciently  express 
my  ohligations,  regards  Chronic  Pneumonia 
and  Cirrliosis  as  independent  diseases.  The 
habits  of  inquiry  wlaich  he  taught  his  pupils 
will,  I  trust,  serve  as  an  excuse  for  one  of 
them  expressing  an  opinion  on  this  point 
which  differs  in  some  respects  from  his  own. 
The  illustrations  of  the  final  effects  of  a  pneu- 
monia which  has  lapsed  into  a  chronic  state, 
appear  to  me  to  show  that  the  result  of  the 
changes  thus  induced  differs  in  no  essential 
particulars  from  those  which  are  met  with  in 
"  cirrhosis"  of  the  lung,  in  regard  both  to  the 
induration  of  the  pulmonary  tissue  and  the 
dilatations  of  the  bronchi,  which  so  commonly 
are  found  in  this  state.  M.  Charcot  is  indeed 
disposed  to  make  the  existence  of  such  dilata- 
tions a  ground  of  distinction  between  the  two 
diseases,  but  there  is  evidence  enough  to  show 
that  such  dilatations  are  found  in  cases  where 
induration  has  succeeded  to  an  attack  of 
Acvrte  Pneumonia.  They  are  not  indeed  so 
evident  in  the  early  as  in  the  later  stages  of 
such  cases,  and  induration  found  in  the  latter 
is  only  a  progressive  change  ;  but  it  appears 
to  he  an  inevitable  consequence  of  the  disease 
if  sufficiently  protracted.  The  question  is  in 
one  sense  a  purely  pathological  one,  but  as 
far  as  clinical  diagnosis  rests  on  a  pathologi- 
cal basis  it  is  not  without  its  significance. 
There  is  abundant  proof  that  thickening  of 
the  walls  of  the  air-vesicles,  resulting  in  the 
complete  obliteration  of  their  cavities,  is  a 
final  result  of  Chronic  Pneumonia,  and  it  is 
this  condition  which  is  described  in  all  (the 
few)  authentic  oases  of  "  cirrhosis."  I  have 
discussed  at  some  length  the  possibility  of  its 
origin  in  idiopathic  changes  independently  of 
such  inflammatory  action.  In  the  light  in 
which  I  regard  this  state,  and  with  this  ex- 
planation, I  have  v(^ntured  to  use  Dr. 
Walshe's  recorded  case  of  this  disease,  which 
is  the  most  perfect  extant,  and  also  his  no 
less  admirable  commentary,  as  an  illustration 
of  chronic  pulmonary  induration. 

^  The  term  Interstitial  Pneumonia  also  ap- 
pears to  me  etymologically  to  express  only 
very  imperfectly  the  real  character  of  this 
affection.  The  most  important  secondary 
effect  of  chronic  iuHammatory  action  on  the 
tissue  of  the  lungs  is  the  thickening  of  the 
"nails  of  the  alveoli,  and  not  of  the  interstitial 
tissue.  It  is  indeed  a  question  how  far  the 
latter  is  implicated,  at  least  primarily,  in  this 
process. 


(Heschl),  German;  Sclerosis  of  Lung 
(Jaccoud) ;  Fibroid  Phtiiisis ;  Phtliisie 
avec  Melanose  (Bayle);  Scirrlius  of  Lung 
(Avenbrugger  and  older  writers). 

Definition. — A  chronic  induration  of 
the  pulmonary  tissue,  depending  on  a 
thickening  of  the  walls  of  the  alveoli  by  a 
fibrous  growth,  which  causes  a  gradual 
obliteration  of  the  cavity  of  the  air-vesi- 
cles. This  condition  leads  finally  to  con- 
traction of  the  lung.  It  is  commonly  uni- 
lateral ;  it  is  frequently  associated  with 
dilatation  of  the  bronchi ;  and  it  tends, 
either  through  ulcerations  proceeding 
from  those,  or  from  secondary  inflamma- 
tion of  the  indurated  tissue,  to  give  rise 
to  cavities  in,  or  gangrene  of,  the  lung. 
It  is  associated  with  dyspnffia,  with 
cough,  occasionally  with  fetid  expectora- 
tion, and  with  haemoptysis.  The  course 
of  the  disease  is  protracted,  but  it  tends 
to  a  fatal  issue  after  considerable  periods, 
through  impairment  of  sanguification, 
dropsy,  diarrhoea,  and  gradual  marasmus, 
or  through  acute  intercurrent  diseases  af- 
fecting the  opposite  lung. 

History. — The  condition  of  the  lung 
included  under  this  title  is  one  whose  na- 
ture and  pathological  relations  are  as  yel 
only  imperfectly  defined. 

The  views  expressed  by  some  recent 
pathologists  respecting  the  inflaramatorj 
nature  of  the  changes  in  the  lung  in  manj 
instances  of  phthisis  would,  if  correct 
necessarily  involve  the  inclusion  undei 
this  title  of  a  very  large  proportion  o 
cases  hitherto  regarded  as  tubercular,  an( 
indeed  the  estimate  of  the  frequency  o 
Chronic  Pneinnonia  formed  by  differen 
authors  has  varied  largely  with  thei 
opinions  respecting  the  nature  of  tuber 
cular  changes.  This  division  of  opinioi 
dates  at  least  from  the  period  of  moderi 
pathological  research.  By  some  authori 
ties,  and  in  particular  by  JBroussais,'  Cru 
veilhier,2  Rcinhardt,^  and  more  recentl; 

'  See  especially  Examen,  vol.  i.  Aph.  lo 
to  171  ;  Hist,  des  Phleg.  1.  Proleg.  p.  Uv- ' 
vi.  ib.  p.  3  ;  Examen,  iv.  245,  402;  Hist.df 
Phleg.  ii.  385.  Broussais  recognized  a  pa 
monary  non-tubercular  phthisis,  but  he  ri 
garded  tubercles  as  the  result  of  inflammatio 
or  irritation  of  the  lymphatic  tissues. 

2  Anat.  Path.  Gen.  vol.  iv.  1862. 

'  Annalen  der  Charity,  vol.  i. 
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by  Lebert,'  all  tubercular  changes  have 
been  regarded  as  essentially  intlamiiiatory 
in  their  nature. 

Others,  with  Andral,^  who  recognized 
only  the  softer  and  more  opaque  granula- 
tions as  tubercular,  have  regarded  the 
gray  granulation  of  Bayle,  which  many 
now  consider  the  type  of  ' '  true  tubercle, ' ' 
as  the  result  of  a  Chronic  Vesicular  or 
Lobular  Pneumonia.  A  third  series  of 
observers — among  whom  may  be  named 
Gendrin,"  the  late  Dr.  Addison,*  and, 
more  recently,  Niemeyer^  and  Colberg* — 
maintain  an  opinion  precisely  the  reverse 
of  Andral's,  and  assert  that  the  greater 
part  of  the  softer  "  tubercles,"  and  nearly 
all  caseous  changes  found  in  the  lung, 
are  due  to  a  Pneumonia  which  some  of 
these  authors  have  termed  "cheesy"  or 
"scrofulous."  This  view  has  also  been 
in  part  supported  by  Virchow,'  but  it  has 
been  generalized  by  some  recent  writers 


'  Gaz.  Mdd.  de  Par.  1867.  Sur  la  Pneu- 
monie  dissSminee  chronique. 

2  Free.  Anat.  Path.  ii.  518  et  seq.  ;  Empis, 
De  la  Granulie.  See  also  Reynaud,  Mai.  des 
Bronches,  Diet,  de  Med.,  vol.  vi. 

3  Hist.  Anat.  des  Infl.  ii.  334. 

*  Works,  Syd.  Soo.  Ed.  Dr.  Addison's 
statements  on  this  subject  are  somewhat  con- 
flicting, and  some  passages  in  his  writings 
would  almost  lead  to  the  conviction  that  he 
held  tuberose  to  be  an  inflammatory  product; 
e.g.  loc.  cit.  p.  33:  "  Unless  the  simple  trans- 
parent tubercle  already  alluded  to  can  be 
considered  as  a  separate  and  distinct  body, 
there  is  not  one  of  the  varied  morbid  condi- 
tions coming  under  the  denomination  of  tuber- 
cle which  has  not  appeared  to  result  from 
changes  in  or  on  the  natural  tissue.  .  .  . 
These  morbid  changes  have  appeared  to  me 
perfectly  identical  with  tliose  of  inflamma- 
tion." "  The  immediate  morbid  changes  pro- 
duced by  ordinary  pneumonia  and  by  phthisi- 
cal disease  are  the  same,  with  the  exception 
of  the  albumen,  ....  being  much  more 
susceptible  of  organization,  and  consequently 
more  likely  to  become  permanent  in  the  for- 
mer than  in  the  latter"  (ib.  p.  34).  "If 
called  upon  to  give  an  expressive  name  to  tu- 
bercular phthisis,  I  should  venture  to  desig- 
nate the  disease  Scrofulous  Pneumonia."  In 
other  places  {e.g.  p.  30),  however,  he  treats 
of  the  gray  granulation  as  occurring  indepen- 
dently of  inflammatory  change;  and  at  p.  49 
he  states,  "However  analogous  and  closely 
aUied  the  abnormal  condition  which  produces 
tubercle  may  be  to  that  which  constitutes  in- 
flammation, we  cannot  in  the  present  state  of 
our  knowledge  admit  their  identity. "  In  an- 
other passage,  however,  he  distinguishes  two 
kinds  of  tubercle,  a  firm  transparent,  and  a 
soft  opaque  form  (loc.  cit.  pp.  49,  50). 

'  Lehrb.  Spec.  Path.  Therap.  Ed.  1868,  ii. 
233-5.  Klinische  Vortrage  tiber  die  Lungen 
Schwindsucht,  passim. 

^  Deutsch.  Arch.  Klin.  Med.  ii. 

'  Wien.  Med.  Woch.  1856.  Die  Krankhaf- 
ten  Geschwiilste,  vol.  ii.  pp.  600  et  seq. 


to  a  wider  degree  than  has  been  done  by 
him.  •' 

It  is  undesirable  in  this  jjlace  to  enter 
further  into  the  discussion  of  these  widely 
diverse  views. 

They  have  however  largely  influenced, 
and  particularly  of  late,  the  opinions  ex- 
pressed respecting  some  forms  of  indura- 
tion of  the  lung  classed  under  the  head  of 
Chronic  Pneumonia,  and  even  the  de- 
scriptions given  of  this  condition,  and 
they  appear  to  have  caused  not  a  little 
discrepancy  of  statement  respecting  its 
relative  frequency. 

Thus  authors  who,  like  Hasse,  GrisoUe, 
and  Chomel,  maintain  the  doctrines  of 
Laennec  respecting  tubercle,  assert  that 
Simple  Chronic  Pneumonia  is  a  disease  of 
extreme  rarity,  and  that  it  is  hardly  ever 
met  with  except  when  complicated  with 
tubercles.'  GrisoUe''  states  that  he  has 
only  met  with  six  cases  in  twenty-flve 
years,  and  only  four  where  the  acute  dis- 
ease passed  into  a  chronic  state ;  and 
ChomeP  writes  that  in  sixteen  years,  dur- 
ing which  he  performed  nearly  three 
thousand  post-mortem  examinations,  he 
only  met  with  two  examples.  Andral,'' 
however,  regarding  the  subject  from  a  dif- 
ferent pathological  x)oint,  stated  that  he 
had  met  with  the  disease  much  more  fre- 
quently than  Chomel.  Dr.  Stokes^  says 
that  in  his  experience  Chronic  Pneumonia 
is  a  very  rare  affection,  but  that  it  is  "dif- 
ficult to  define  the  meaning  of  the  words 
Chronic  Pneumonia,  or  to  draw  the  Jine 
of  distinction  between  it  and  that  low 
irritation  of  the  lung  which  is  followed 
by  tubercular  infiltration."  In  the  suc- 
ceeding pages  the  author  proposes  to  treat 
only  of  such  forms  of  chronic  induration 
of  the  lung  as  may  be  reasonably  pre- 
sumed to  have  been  caused  by  processes 
in  which  tubercular  changes  have  had  no 
share.  In  this  sense  the  disease  is  of 
great  rarity,  and  examples  of  it  can  only 
be  found  in  isolated  cases  scattered  in  dif- 
ferent journals  and  in  monographs  on  dis- 
eases of  the  lungs.  The  author's  own 
experience  would  almost  confirm  the 
statement  of  Hasse,  that  it  seldom  occurs 
except  in  the  presence  of  tubercles ;  for 
out  of  five  apparent  examples  of  the  dis- 
ease which  have  come  under  his  own 
observation,  in  one  only  were  the  lungs 
found  on  microscopic  observation  to  be 
free  from  tubercles.     In  the   analysis  of 


'  Hasse,  Path.  Anat.,  Syd.  Soc.  Ed.,  p. 
225.  This  is  admitted  to  a  great  extent  by 
Prof.  Niemeyer,  but  he  explains  the  concur- 
rence of  cheesy  products  with  tubercle  by  the 
theory  that  the  tubercles  are  secondary  to 
Pneumonia. 

2  Loc.  cit.  pp.  82,  338. 

3  Diet,  de  Med.  xvii.  223, 
<  Clin.  Med.  iii.  491. 

5  Loc.  cit.  353. 
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cases  by  other  authors  those  cases  will  be 
spoken  of  as  tul)crcular  which  present 
granulations— gray,  or  soft,  or  cheesy— 
in  the  luniks  or  other  organs." 


'  The  author  feels  considerable  diffidence  in 
thus  somewhat  dogmatically  criticising  cases 
hy  other  observers,  and  he  is  aware  that  ex- 
ception may  be  taken  to  the  view  here  ex- 
pressed, which  differs  from  the  opinions  enter- 
tained by  many  advanced  pathologists  of  the 
present  day,  but  which  has  only  been  arrived 
at  by  him  after  a  prolonged  and  careful  inves- 
tigation of  this  subject.  The  question  of  the 
nature  of  tubercle  underlies  the  wliole  of  this 
question,  and  he  can  only  shortly  state  here 
the  opinion  which  he  entertains,  that  tuber- 
cle as  a  growth  is  not  only  liable  to  ' '  cheesy' ' 
degeneration,  but  that  it  is  also  capable  of  be- 
coming a  more  or  less  permanent  tissue  by 
fibrous  transformation  ;  and  the  last-named 
change  forms,  in  his  opinion,  a  much  more 
important  element  in  the  liistory  of  tubercle 
than  is  generally  recognized.  Also,  that  it 
consists  of  a  multiplication  of  nuclei  and  cells 
in  dense  masses,  the  interstices  of  which  are 
occupied  by  a  delicate  fibre  network  or  by  a 
solid  intercellular  substance;  that  this  growth 
may  be  peri-bronchial  and  peri-vascular,  but 
that  it  also  appears  in  the  walls  of  the  air- 
vesicles  ;  that  when  found  in  the  latter  situa- 
tion, it  is  often,  but  not  always,  accompanied 
by  a  proliferation  of  epithelial  cells  of  an  in- 
flammatory character  in  the  interior  of  the 
air-vesicles  ;  and  that  in  a  large  proportion  of 
the  so-called  "catarrhal,"  "  gelatinous,"  and 
"  scrofulous"  pneumonias  the  cheesy  changes 
found  in  the  lung  are  accompanied  by  this 
"  tubercular"  infiltration  of  the  walls  of  the 
alveoli;  that  these  "cheesy"  changes  may 
occasionally  be  due  to  fatty  metamorphosis  of 
the  epithelium,  attended  by  destruction  of  the 
pulmonary  tissue,  but  that  in  a  far  larger 
proportion  of  cases  they  are  due  to  a  true  tu- 
bercular change,  and  that  even  when  they  are 
not  the  direct  cause  of  such  changes  in  isolated 
spots,  tubercles  are  almost  invariably  found 
in  other  parts  of  the  same  lung,  and  also  in 
other  parts  of  the  system.  Patients  whose 
lungs  present  this  peculiarity  of  "  cheesy"  or 
"  scrofulous"  change,  are  therefore  almost  in- 
variably those  who  are  at  the  same  time  the 
subject  of  tubercle  ;  and  the  author  believes 
that  he  is  correct  in  stating  that  in  the  vast 
majority  of  cases  such  "  cheesy"  changes  oc- 
cur under  the  influence  of  the  tubercular  dia- 
thesis, and  are  mostly  associated  with  if  not 
caused  by  the  presence  of  tubercle.  On  the 
other  hand,  he  is  fully  prepared  to  admit 
with  Dr.  Addison  and  Cruveilhier  that  a  large 
proportion  of  the  alterations  in  the  lungs  of 
such  patients  are  due  to  attendant  Pneu- 
monia. This  Pneumonia  is  commonly  chronic, 
and  when  not  destructive,  it  leads  to  a  thick- 
ening of  the  walls  of  the  air-vesicles  by  the 
growth  of  fibrous  tissue.  This  thickening 
takes  place  by  means  of  a  fibro-plastic  growth 
with  elongated  and  fusiform  cells,  indepen- 
dently of  the  tubercular  masses  before  de- 
scribed. Tubercular  masses  may,  liowever, 
be  mixed  with  these,   and  the  two  sets  of 


Chronic  Pneumonia,  in  the  restricted 
sense  in  which  it  appears  to  the  author 
desirable  to  employ  this  term,  is  found 
principally  in  the  forms  described  by  An- 
dral,'  of  red,  gray,  yellow,  and  black  in- 
duration.^ The  two  former  are  almo.^t 
invariably  a  direct  consequence  of  a  pro- 
longation of  the  acute  disease.  The  last- 
named  is  often  found  under  circumstances 
which  leave  considerable  doubt  respecting 
its  mode  of  origin,  though  in  not  a  few 
instances  it  can  also  be  referred  to  past 
inflammatory  conditions.  To  these,  per- 
haps, may  be  added  the  induration  of  lung 
occurring  in  connection  with  heart  dis- 
ease, and  designated  by  Virchow'  as  the 
brown  or  pigmentary  induration  of  the 
lung,  syphilitic  disease  of  the  lung,  and 
also  certain  rare  conditions  associated 
with  non-tubercular  ulceration. 


changes  may  go  on  pari  passu,  while  the  tuber- 
cular growths  may  either  soften  and  break 
down,  or  may  themselves  at  later  periods  un- 
dergo the  same  fibrous  transformation.  Fi- 
broid transformation  of  the  lung  tissue  is 
therefore  an  exceedingly  common  event  in 
tubercular  phthisis,  and  forms  in  fact,  in  one 
sense,  a  mode  of  cure  of  tubercle,  as  has  been 
long  recognized.  The  mode  of  evolution  of 
most  forms  of  tubercular  growth  in  the  lungs 
is  indeed  closely  allied  to  an  inflammatory 
change,  but  it  presents  in  addition  other  phe- 
nomcaia  which  are  not  ordinarily  met  with  in 
inflammatory  processes  ;  and  until  ihe  purelij 
inflammatory  nature  of  tubercle  is  more  dis- 
tinctly proved  than  has  yet  been  done,  it  ap- 
pears desirable,  at  least  in  a  clinical  sense,  to 
maintain  the  separation  of  these  processes. 
A  discussion  of  this  question  is,  however,  im- 
possible here.  As  regards  the  coexistence  of 
"  cheesy"  changes  in  other  organs  being 
taken  as  an  evidence  of  the  tubercular  nature 
of  changes  in  the  lungs,  the  author  is  fully 
aware  that  this  subject  is  yet  subjudice,  but 
he  believes  that  the  discussions  respecting  it 
rather  tend  to  show  diversity  of  opinion  re- 
specting the  nature  of  tubercular  changes  in 
general  than  that  they  affect  the  questions  of 
the  identity  of  these  "  deposits"  with  tuber- 
cular changes  in  other  parts.  Some  recent 
■writers,  indeed,  appear  altogether  to  ignore 
the  termination  of  tubercle  in  a  "cheesy" 
metamorphosis  ;  and  forgetting  that  this  is  its 
most  common  change,  and  also  that  tubercle 
is  the  most  common  source  of  this  pathologi- 
cal product,  they  appear  anxious  under  all 
circumstances  to  prove  its  origin  in  some  other 
process.  The  author  hopes  shortly  to  be  able 
to  lay  before  the  jirofession  in  a  more  eomplfte 
manner  the  grounds  on  which  these  opinions 
are  based. 

'  Clin.  M^d.  iii.  48fl. 

2  Bayle  (Rech.  Phthisie  Pulm.  p.  12)  de- 
scribed" "  engorgement"  of  the  lung  as  a  form 
of  Chronic  Pneumonia,  but  the  nature  of  this 
must  be  regarded  as  doubtful. 

3  Archiv  fiir  Path.  Anat.  i.  463.  This  state 
is  also  alluded  to  by  Andral  (Prec.  Path. 
Anat.  ii.  517)  ;  Hasse  (loc.  cit.  p.  227). 
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Etiology. — I  have  already  stated,  in 
the  section  devoted  to  the  clinical  history 
of  the  acute  disease,  that  I  have  only 
known  one  case  of  Pneumonia  where  the 
patient  left  the  hospital  without  a  perfect 
resolution  of  the  physical  signs  in  the 
lung ;  hut  I  have  also  given  instances 
where  this  process  was  protracted.'  I  do 
not  think  that  cases  of  the  latter  class,  in 
which  a  somewhat  tardy  but  progressive 
improvement  takes  place,  can  properly  he 
called  instances  of  Chronic  Pneumonia. 
Huss,  however,  dates  the  tendency  to  pass 
into  the  chronic  state  from  the  fourteenth 
to  the  twenty-first  day  of  the  acute  dis- 
ease. He  says  that  this  protracted  course 
is  somewhat  more  common  in  Pneumonia 
of  the  upper  lobes,  and  that  the  Pneumo- 
nia of  drunkards  has  a  similar  tendency. 
GrisoUe  states  that  Libermann  has  as- 
serted it  to  be  common  amongst  opium- 
smokers  in  China,  and  Dr.  Stokes  con- 
siders that  Chronic  Pneumonia  ending  in 
induration  of  the  lung  is  more  common 
after  the  tj^phoid  forms  of  the  disease. 
Chomel  attributed  to  excessive  bleeding 
an  injurious  influence  in  protracting  reso- 
lution. The  pneumonia  of  the  aged  has 
also  a  similar  tendency,  particularly  after 
the  stage  of  gray  hepatization  has  been 
attained.  Circumstances  interfering  with 
convalescence,  and  fresh  exposure  leading 
to  relapses,  may  also  protract  the  course  of 
the  disease  and  give  it  a  chronic  charac- 
ter. Thus  Broussais^  gives  three  cases  of 
induration  of  the  lung  from  military  hos- 
pitals, ending  fatally  on  the  twentieth, 
fifty-first,  and  ninety-first  days  after  an 
attack  of  Pneumonia.  In  two  of  these,  a 
condition  of  induration  alone  is  men- 
tioned, but  in  the  second,  the  state  de- 
scribed approaches  closely  to  Andral's 
description  of  the  red  induration.  Gri- 
soUe also  states  that  the  appearance  of 
the  lung,  in  cases  of  Pneumonia  ending 
fatally  within  five  or  six  weeks,  presents 
but  little  difference  from  the  characters  of 
the  acute  stage,''  though  exhibiting  a  more 


'  Also  Andral  (Clin.  M^d.  Hi.  550).  A 
case  where  the  signs  of  consolidation  only 
disappeared  at  the  end  of  four  months. 

^  Hist,  des  Phlegm,  i.  p.  13  et  seq. 

'  Cf.  a  case  by  Bayle  (Phthisie  Pulmonaire, 
obs.  46,  p.  373) — Pneumonia  of  three  months' 
standing — red,  firm  hepatization  ;  also  a  case 
hy  Durand-Pardel  (Mai.  des  Vieillards,  p. 
589) ,  where  death  took  place  after  two  months, 
and  red  hepatization  was  found  passing  in 
spots  into  gray ;  also  (lb.  p.  594)  a  case  of 
three  months'  standing,  where  gray  indura- 
tion existed  at  the  bases,  together  with  recent 
gray  infiltration  of  one  apex.  Hourmann 
and  Dechamhre  (loc.  oit.)  also  speak  of  this 
protracted  course  as  common.  See  also  a 
case  by  Eayer  (Gaz.  Med.  1846,  p.  983),  du- 
ration not  stated  ;  also  a  case  by  Grisolle  (loc. 
cit,  p.  72),  of  a  patient  dying  on  the  sixtieth 
day,   when  transitions   from  red   and  gray 


marked  degree  of  induration  ;  the  surface 
on  section  being  somewhat  smooth,  but  in 
other  cases  still  presenting  the  granular 
character  of  the  primary  disease.  The 
only  case  which  I  have  met  with  of  this 
nature  was  in  a  man,  aged  forty-six,  the 
subject  of  chronic  albuminuria :  cough, 
with  hasmoptysis,  began  two  months  be- 
fore admission,  but  he  was  only  compelled 
to  leave  off  work  a  fortnight  before  admis- 
sion into  hospital.  Dropsy  in  the  legs 
had  been  present  for  six  months.  The 
sputa  were  thick,  puriform,  and  uniformly 
blood-stained.  'The  patient  died  suddenly 
three  days  after  admission.  The  bronchi 
of  both  lungs  were  dilated.  Both  apices 
presented  a  gray  infiltration,  which  was 
most  marked  in  the  left  upper  lobe,  which 
was  also  considerably  indurated  ;  the  kid- 
neys were  granular. 

The  condition  of  lung,  however,  most 
commonly  described  as  Chronic  Pneumo- 
nia, is  that  in  which  the  pulmonary  tis- 
sue has  undergone  a  fibrous  induration, 
more  or  less  deeply  pigmented,  usually 
attended  with  complete  obliteration  of  its 
vesicular  structure,  and  commonly,  but 
not  constantly,  traversed  by  dilated  bron- 
chi. It  is  this  state  which  received  from 
Sir  D.  Corrigan  the  name  of  "Cirrhosis,"' 
and  which  some  modern  English  patholo- 
gists have  regarded  as  the  result  of  an 
idiopathic  change,  which  has  also  been 
termed  "Fibroid  Degeneration  of  the 
Lung, "2  or  "Fibroid  Phthisis.""  The 
condition,  has,  indeed  been  long  known. 
It  was  described  by  Morgagni,'  and  later 
by  Avenbrugger,*  under  the  title  of  "  Scir- 
rhus"  of  the  Lung,  and  by  Bayle  as 
"Phthisie  avec  Melanose,"  and  the  last- 
named  author  recognized  its  occurrence 
independently  of  or  complicated  by  tuber- 
cular  disease  f  the  same   condition  was 

hepatization  to  firmer  degrees  of  induration 
were  found, 

'  Dublin  Journ.  1837.  Dub.  Hosp.  Gaz. 
1857. 

2  Dr.  Sutton,  Med.-Ghir.  Trans,  xlvii. 

^  Dr.  Andrew  Clark,  Trans.  Clin.  Soc.  i.  p. 
174. 

<  Epist.  section  23,  xviii.  section  30. 

5  "  Inventum  novum  ex  percussione  thora- 
cis humani  ut  signo  abstrusos  interni  pectoris 
morbos  detegendi,"  1761.  Trans,  by  Sir  J. 
Forbes,  1824.  He  describes  this  state  as  hav- 
ing the  consistence  of  cartilage.  Scirrhus 
was  the  term  universally  applied  by  older 
writers  to  pulmonary  indurations,  however 
originating,  as  by  De  la  Boe,  Sylvius,  and 
Bonetus.  (See  Waldenburg,  "  Die  Tubercu- 
lose,"  pp.  30,  31,  42.)  Avenbrugger  does 
not  seem  to  have  described  tubercles,  though 
they  were  recognized  before  his  time.  Aven- 
brugger's  commentator  (Corvisart)  has  left 
almost  as  complete  a  description  of  the  symp- 
toms as  any  subsequently  furnished. 

6  Phthisie  Pulmonaire,  p.  209  et  seq.  The: 
first  two  cases  are  typical  illustrations  of  this 
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also  described  by  Laeunec'  as  occasionally  ! 
complicatiug    dilatation   of  the   bronchi, 
and  as  existing  around  tubercular  exea^^a-  ^ 
tions.      The   pigmented  form  -svas,  how-  | 
ever,   included  by  him  under  the  term 
melanosis,  which  he  regarded  as  an  inde- 
pendent  disease,  but  which  Andral  first 
showed  to  result  from  a  chronic  inflamma- 
tory action. 

The  difaeulty  in  arriving  at  a  conclu- 
sion respecting  the  mode  of  origin  of  this 
state  is,  however,  very  consideralilc,  | 
owing  to  the  length  of  time  during  «hich  ; 
pulmonary  symptoms  may  exist  before 
death,  and  also  in  many  cases  from  the 
incompleteness  of  the  reports  furnished. 
I  have,  however,  analyzed  thirty-nine 
cases^  returned  as  "  Chronic  Pneumonia, " 
"Cirrhosis,"  "Interstitial  Pneumonia," 
or  "  Induration  of  the  Lung,"  which  are 
all  that  I  can  lind  in  modern  medical  litera- 
ture capable  of  throwing  any  light  on  the 


general  bearings  of  this  question.  Many 
of  these  are  more  or  less  imperfect  in  re- 
gard to  history  or  to  pathological  details, 
so  that  the  facts  thus  gained  are  only  of 
comparative  ^-alue.  As  far,  however,  as 
they  are  available,  I  shall  give  the  results 
in  a  numerical  form. 

,Sc.c  and  Aije. — Of  these  cases  twenty- 
two  were  males  and  sixteen  were  femaleis. 
In  one  case  the  sex  is  not  mentioned. 
The  aged's  at  which  death  took  place  in 
thirty-eight  cases  are  given  in  the  sub- 
joined table ;  but  the  smallness  of  the 
numbers  involved  and  the  uncertain  dura- 
tion of  the  pulmonary  affection  in  many 
cases,  greatly  diminishes  the  value  of 
these  results.  They  show,  however,  that 
the  disease  materially  shortens  life,  since 
nearly  two-thirds  of  the  patients  died  be- 
fore attaining  the  age  of  forty.  [See 
Prognosis.  ) 


AGES  AT  DEATH. 


1  to  10. 

10  to  'iO. 

20  to  30. 
10 

30  to  40. 

40  to  50. 

60  lo  60. 

60  to  70. 

70  to  SO. 

1 

5 

6 

4 

9 

1 

2 

state,  and  were  evidently,  from  Bayle's  de- 
scription, associated  with  dilatation  of  the 
Ijronchi.  Bayle  considered  melanosis  to  result 
from  a  diathetic  disease  (loc.  cit.  84). 

1  Forbes'  Trans.  -2,1  Ed.  1827,  p.  112. 
Laenuuc's  description  of  melanosis  of  tlio 
lung,  under  which  title  he  also  included 
melanotic  tumors,  contains  one  case  of  cla-onio 
black  induration,  associated  with  tubercle 
(lb.  p.  390). 

2  The  cases  included  in  tins  analysis  will 
be  enumerati'd  in  the  Appendix  at  the  end 
of  this  article.  Both  in  the  Appendix  and  in 
reference  to  special  points  I  have  marked 
such  cases  by  *  ;  cases  not  so  included  I  have 
marked  in  my  references  by  f.  I  have  not 
included  thirty-four  cases  tabulated  by  Dr. 
Sutton  as  instances  of  "  fibroid  degeneration 
of  the  lungs"  (Med.-Cliir.  Trans,  xlvii.),  nor 
thirty-five  cases  of  bronchial  dilatation  de- 
scribed by  Biermer,  many  of  which  presented 
similar  alterations  (Zur  Theorie  und  Anato- 
mic der  Bronchien-Erweiterung,  Virch.  Arch. 
xix.)  Both  these  and  Dr.  Sutton's  cases  will 
be  alluded  to  separately.  In  addition  to 
these  I  have  only  been  able  to  find  fifty  fur- 
ther oases  wliere  any  allusion  is  made  to  this 
affection.  Many  of  these  are  wanting  in  ne- 
cessary details  of  history,  or  in  descriptions 
of  the  other  lung,  or  of  other  organs.  Some 
which  relate  to  cases  of  recovery,  or  which 
illustrate  special  points,  will  be  again  alluded 
to.  I  have  not,  however,  included  cases  de- 
scribed as  tubercular,  but  only  such  published 
as  cases  of  "cirrhosis,"  "induration  of  lung," 
"interstitial  pneumonia,"  or  "  chronic  pneu- 
monia," and  Dr.  A.  Clark's  published  case 
of  "fibroid  phthisis."  I  have  thought  it 
best  to  retain  in  this  category  some  of  the 


The  great  difficulty  in  the  recognition 
of  the  true  pathenogcnesis  of  pulmonary 
indurations  arise  from  the  occasional  im- 
possibility of  determining  the  origin  of 
masses  of  cicatricial  tissue  in  the  lung, 
when  all  signs  of  the  affection  in  which  it 
originated  have  passed  away.  A  cicatrix 
is  not  a  disease,  but  represents  the  cure 
of  a  past  disease,  and  it  is  only  by  a  know- 
ledge of  the  diseases  which  commonly 
produce  such  changes  in  this  organ  and  of 
their  attendant  circum stances,  that  we 
can  form  any  conclusion  as  to  the  proba- 
bilities respecting  the  antecedent  condi- 
tions in  which  it  may  have  originated. 

There  can,  however,  I  think,  be  little 
doubt  that  in  the  majority  of  cases  of  in- 
duration of  the  lung  found  iwst  mmiem, 
whether  occurring  in  isolated  patches  or 
extending  over  very  considerable  areas, 
the  cause  lies  in  the  presence  of  tubercle 
and  of  tubercular  pneumonia — using  these 
terms  in  their  wider  sense  to  include  all 

cases  which  appear  to  me  to  have  been  tu- 
bercular in  their  natvtre,  although  not  de- 
scribed as  such,  in  order  to  express  more 
clearly  the  fallacies  inherent  to  this  branch 
of  the  subject.  It  must,  however,  be  noticed 
as  remarkable  from  these  numbers  how  very 
rare  this  aifection  is  when  uncomplicated 
with  tubercle ;  and  even  some  of  the  cases 
included  in  this  analysis  appear  to  have  had 
a  tubercular  origin,  or  to  have  been  thus 
complicated.  Chomel  based  his  description 
of  the  disease  on  eight  cases,  including  two 
of  his  own,  which  were  all  that  were  accessi- 
ble to  him. 
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forms  of  granulation  ordinarily  described 
as  tubercular,  and  also  most  of  the  cheesy 
changes  found  in  the  lungs.'  This  condi- 
tion has  been  long  recognized,  and  tlie 
fibrous  or  indurating  termination  of  tuber- 
cular processes  has  been  fully  described  in 
most  works  on  Pathological  Anatomy.^ 
So  commonly  is  tubercle  found  as  a  com- 
plication of  this  state,  that  out  of  four 
cases  quoted  by  Steften^  as  examples  (jf 
"Interstitial  Pneumonia,"  three  are  most 
probably  tubercular,  and  the  fourth  is  not 
free  from  a  similar  suspicion.  Out  of  the 
thirty-four  cases  of  "Fibroid  Degenera- 
tion" given  by  Dr.  Sutton  (loc.  cit.),  I 
should  regard  fifteen  at  least  as  present- 
ing similar  evidences  of  indurating  tuber- 
culosis, and  eleven  more  as  probably  hav- 
ing been  produced  by  the  same  condition, 
inasmuch  as  they  presented  this, state  as 
a  double  affection  of  both  apices  associated 
with  cavities,''  making  a  total  of  twenty- 
six.  If  indeed  the  indurated  gray  granu- 
lations, whether  occurring   singly  or   in 

'  The  cheesy  concretions  formed  by  inspis- 
sation  of  puriform  matter  in  the  bronchi  are, 
in  my  experience,  much  less  frequent  than  is 
sometimes  supposed. 

*  See  especially  Rokitansky's  work.  Sir 
D.  Corrigan  spealcs  of  "cirrhosis"  represent- 
ing a  species  of  cure  for  tubercle.  See  also 
Cruveilhier,  "Tubercles  de  Cicatrization" 
(Anat.  Path.  liv.  xxx.  pi.  iii.  p.  6).  He  also 
gives  a  case  where  tlie  whole  of  one  lung  was 
indurated  by  chronic  tuberculosis  (Anat. 
Path.  G6n.  iv.  631).  In  some  cases,  how- 
ever, a  microscopic  examination  will  reveal, 
in  cases  of  fibroid  induration,  evidences  of 
tubercular  growth  which  are  undiscoverable 
by  the  naked  eye.  I  have  recently  observed 
this  in  a  case  which  clinically,  as  well  as  in 
the  post-mortem  appearances,  presented  a 
most  typical  apparent  example  of  "cirrhosis," 
in  the  retraction  and  induration  of  nearly  the 
whole  of  one  lung  with  only  a  small  nodule 
of  induration  in  tlie  other. 

"  Klinik  der  Kinderkraukheiten.J 

'  It  is  undoubtedly  true  that  bronchial 
dilatations  may  lead  to  secondary  ulcerations 
in  indurated  tissues,  but  the  proportional 
number  of  these  when  independent  of  tuber- 
cle is  strangely  small  when  compared  with 
those  given  by  Dr.  Sutton.  See  especially 
Biermer's  paper  on  " Bronchial  Dilatation." 
Out  of  thirty-five  cases,  only  twelve  were  as- 
sociated with  ulcerations  of  the  bronchial 
mucous  membrane,  and  of  these  seven  were 
tubercular ;  while  of  the  five  remaining,  two 
were  examples  of  gangrene,  and  another  was 
a  case  of  abscess  of  the  lung  communicating 
with  the  bronchi.  Barth  also  considered 
ulcerations  of  the  bronchi  as  being  very  rare, 
having  only  met  with  three  instances  out  of 
sixty-two  cases.  Tire  possibility  wliich  may 
be  argued  that  cavities  may  arise  from  ob- 
structions of  the  bronchi  only  rests  upon 
what  must,  when  actually  tested  by  observa- 
tion, be  regarded  as  an  exceedingly  small 
number  of  cases. 


masses,  are,  as  Andral  thought,  the  result 
of  Chronic  Pneumonia,'  this  hypothesis 
vastly  extends  the  range  of  this  allection  ; 
but  this  theory  of  tlwir  inflammatory  ori- 
gin is,  I  believe,  just  as  applicable  to  the 
nature  of  tviljercle  in  general  as  it  is  to 
this  special  form  in  whicli  it  is  sometimes 
found  post  rmirtem. 

Even  out  of  tlie  tliirty-nine  cases  which 
I  have  analyzed,  I  regard  eleven  to  have 
been  thus  associated.  In  four  cases  tuljcr- 
cles  were  found  in  both  lungs  ;  in  four 
others,  where  the  whole  of  one  lung  was 
indurated,  they  wei-e  found  in  the  oppo- 
site lung,  and  in  three  they  -were  found 
only  in  the  afl'ected  side.  Of  three  cases 
published  by  Sir  D.  Corrigan  as  instances 
of  "cirrhosis,"  one  was  regarded  by  him 
as  coming  under  this  category,  inasmuch 
as  there  were  cavities  in  the  affected  side, 
and  tubercular  ulceration  of  the  intes- 
tines.'' Dr.  Walslie  also  alludes  to  the 
possibility  of  "cirrhosis"  complicating 
tubercular  disease  of  the  lungs.' 

The  question  respecting  the  other  pa- 
thological relations  of  this  condition  is, 
however,  a  complex  one,  and  may  be  con- 
veniently discussed  under  the  following 
heads : — 

(a)  The  evidence  in  favor  of  its  origin 
either  in  Acute  Primary  or 
Broncho-Pneumonia. 

(&)  The  evidence  of  its  origin  in  inflam- 
mation of  the  pleura. 

(c)  The  evidence  of  a  simple  chronic 
inflammatory  action  of  the  inter- 
stitial tissue  of  the  lung,  not  pre- 
ceded hy  either  of  the  above- 
named  '^acute  conditions,  and 
therefore  akin  to  cirrhosis  of  the 
liver,  or  to  the  granular  condition 
of  the  kidney. 

{d)  The  evidence  of  an  idiopathic 
"fibroid  change"  in  the  walls  of 
the  alveoli  occurring  independ- 
ently of  inflammatory  action. 

(a)  The  possiliility  of  the  origin  of 
fibrous  induration  of  the  lung  from  an  at- 
tack of  Acute  Primary  Pneumonia  is  con- 
clusively shown  by  a  case  of  Andral's,* 
where  the  acute  attack  had  occurred  eigh- 
teen months  previously,  and  where  after 
death  the  lung  of  the  affected  side  was 


'  It  is  under  this  title  that  Dr.  Sutton  de- 
scribes most  of  these  granulations,  and  he 
attributes  the  same  opinion  to  Dr.  Addison. 
Dr.  Sutton  has,  however,  carefully  distin- 
guished these  cases,  and  has  thereby  avoided 
the  confusion  which  might  otherwise  be 
caused  in  pathological  descriptions  when 
such  a  reservation  is  not  adopted.  It  must 
be  remembered  that  Andral  regarded  cheesy 
matter  as  the  type  of  tubercle,  which  Inj  be- 
lieved to  result  from  an  inspissated  secretion. 

2  Dubl.  Hosp.  Gaz.  1857.* 

'  Dis.  of  Lungs,  p.  407. 

«  Clin.  Med.  iii.  obs.  64,  p.  474.* 
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found  universal!}'  indurated  nnd  traversed 
by  dilated  bronchi,  in  the  walls  of  vrhicli 
a  gangrenous  action  was  taking  place. 
The  opposite  lung  was  in  a  condition  of 
recent  hepatization ;  the  other  viscera 
were  health}'.  In  addition  to  this  in- 
stance, five  other  cases  among  those  anal- 
yzed present  a  similar  history,  making  a 
total  of  six,  and  seven  others  afford  a 
strong  suspicion  of  a  similar  origin.  Thus, 
of  the  only  three  cases  published  by  Sir 
D.  Corrigan  with  post-mortem  results, 
one  began  with  an  attack  of  influenza, 
and  in  another  (the  tubercular  case  before 
alluded  to)  the  disease  appears  to  have 
originated  with  a  catarrh,  attended  with 
severe  pains  in  the  side.  Similar  evidence 
is  also  afforded  by  three  cases  reported  by 
"Weber'  of  children  whom  he  had  himself 
treated  previously  for  Pneumonia  ;  and 
he  states  that  he  was  acquainted  with 
two  others  still  living,  who,  after  attacks 
of  Pneumonia,  retained  for  years  the  phy- 
sical signs  of  induration  of  the  lung,  with 
dilatation  of  the  bronchi  ;  and  a  similar 
origin  is  shown  in  cases  reported  by 
Ziemssen,*  Keinhardt,'  Dr.  Addison,^  and 
Biermer.' 

The  conditions  of  Catarrhal  or  of  the 
Secondary  Broncho-pneumonias,  which 
are  more  liable  than  the  acute  disease  to 
lapse  into  a  chronic  state,  appear,  how- 
e\-er,  to  be  more  favorable  for  the  produc- 
tion of  this  change,  and  it  is  not  improba- 
ble that  some  cases  of  induration  of  the 
lung  with  dilated  bronchi  may  owe  their 
origin  to  this  form  of  the  disease.  Bron- 
chial dilatation  is  a  common  event  in  the 
Broncho-pneumonia  of  children,  and  this 
condition  may  persist  in  cases  where  the 
pulmonary  consolidation,  instead  of  re- 
solving, passes  into  a  condition  of  indura- 
tion. This  is  shown  conclusively  by  a 
very  instructive  case  by  Bartels/  and  by 
two  others  reported  by  Dr.  Bennett.'' 
.V.nother    is    aflbrded   by  Dr.    Addison,* 

'   Path.  Anat.  der  Neugeb.  ii.  58. t 

2  Pleuritis  und  Pneumonie  in  Kindesalter, 
p.  257.* 

8  Ann.  der  CliaritS,  i.J 

*  Collected  writings,  p.  45.  J  Tlie  second 
of  Dr.  Addison's  cases. 

'  See  cases  i.f  and  xviii.t 

«  Virch.  Arch.  xxi.  p.  144.  t  This  case, 
where  Pneumonia  of  the  apex  succeeded  to 
measles,  showed  in  the  course  of  nine  months 
some  improvement  in  the  physical  signs,  but 
persistent  dulness  remained  at  the  apex, 
with  signs  of  dilated  bronclii. 

7  Rep.  City  of  Lend.  Hosp.  for  Dis.  of 
Chest,  t  I  have  not  been  able  to  gain  access  to 
the  originals  of  these  cases.  They  are  quoted 
at  length  in  the  Journal  fur  Kinderkrank. 
1858,  p.  305.  In  both,  persistent  signs  of  con- 
solidation of  the  hing  succeeded  to  measles, 
and  in  one  case  lasted  nearly  four  years. 

8  Loc.  cit.  p.  44t.  The  first  of  Dr.  Addi- 
son's three  cases  of  induration  of  the  luno-. 


where  the  induration  of  the  lung,  asso- 
ciated with  dilated  bronchi,  commenced 
with  hooping-cough.  Two  others  with 
less  details  are  given  by  Steiner  and  Neu- 
retter'  as  secondary  to  bronchitis,  and 
Barth's^  fourth  case  is  probably  an  ex- 
ample of  the  same  kind.  If  we  consider 
the  course  of  acute  bronchitis  in  children, 
and  recollect  how  constantly  dilatation  of 
the  bronchi  occurs  in  this  condition,  both 
in  the  idioiaathic  form  of  the  disease  and 
also  in  the  course  of  measles  and  hooping- 
cough,  it  can  only  be  a  subject  of  surprise 
that  permanent  lesions  of  this  nature  are 
not  more  commonly  met  with  as  the  re- 
sults of  these  diseases.  It  has  been  al- 
ready stated  that  the  Pneumonia  which 
attends  them  has  a  more  prolonged  course 
and  undergoes  a  more  protracted  resolu- 
tion than  is  observed  in  the  typical  forms 
of  the  primary  disease  ;  and  it  is  probably 
owing  in  no  small  degree  to  the  higher 
reparative  powers  of  childhood  that  such 
indurations  do  not  more  commonly  occur 
as  the  sequelae  of  these  affections.  Two 
cases  by  Legendre^  might  indeed  give  rise 
to  the  question  whether  collapse  of  the 
lung,  together  with  bronchial  dilatation, 
may  not  subsequently  lead  to  induration 
of  the  pulmonary  tissue  independently  of 
pneumonic  changes,  particularly  when  we 
recall  the  statement  of  Eokitansky,''  that 
fibro-nuclear  growth  in  the  alveolar  walls 
tends  to  occur  in  cases  of  collapse  of  long 
standing. 

The  mere  existence  of  bronchial  dilata- 
tion, however  acquired,  appears  to  afford 
a  predisposition  to  pneumonic  changes, 
and  to  thickening  aromid  the  bronchi, 
which  may  well  explain  a  large  proportion 
of  the  instances  where  these  conditions 
co-exist,  and  when  no  definite  history  of 
their  joint  origin  in  a  single  attack  of  an 
acute  affection  can  be  obtained.  The 
progress  of  interstitial  thickening  does 
not,  however,  appear  to  affect  in  this 
manner  large  tracts  of  lung  when  uncom- 
plicated by  other  changes,  though  in  some 
instances  it  extends  inwards,  through  the 
interlobular  septa  from  the  pleura.'  There 
can  be  no  question  that  bronchiectasis  and 
induration  of  the  pulmonary  tissue  may 

'  Padilltrische  Mittheilungen,  Prager  Vicr- 
teljahresch.  1S64,  Ixxxu.  p.  22.:} 

2  Loc.  cit.  p.  501.* 

s  Eech.  Mai.  de  I'Enfance,  22.3-283.t  It 
appears,  however,  most  probable  from  Legen- 
dre's  descriptions,  that  these  changes  had 
been  the  result  of  a  partially  diffused  Bron- 
cho-pneumonia. He  applies  to  them  the 
term  "  carnization,"  which,  from  its  unde- 
fined meaning,  has  been  a  frequent  source  of 
confusion.  Two  cases  of  a  very  similar  na- 
ture are  cited  in  Legendre  and  Bailly's  origi- 
nal papers  on  "Collapse"  (loc.  cit.).  It  is 
possible  that  they  are  identical  with  these. 

*  Path.  Anat.  1861,  iii.  50. 

^  Biermer,  loc.  cit. 
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reciprocally  act  as  cause  and  effect  to  one 
another,  and  also  that  the  process  leading 
to  induration  may  simultaneously  give 
rise  to  dilatation  of  the  bronchi.  This 
explanation,  however,  fails  to  explain  in- 
stances of  chronic  bronchitis  when  the 
clinical  evidence  of  induration  of  the  lung 
would  show  that  this  change  is  of  more 
recent  origin  than  the  cough  and  expect- 
oration, which  in  some  cases  date  from  an 
earlier  period  ;  and  for  these  I  think  that 
the  theory  of  a  pneumonia  secondary  in 
point  of  time  to  the  bronchial  dilatation 
affords  the  best  elucidation.  The  fre- 
quency with  which  such  secondary  pneu- 
monias occur  is  variously  estimated. 
Biermer's  cases  show  that  they  were 
found  in  twelve  out  of  fifty-four  cases  ; 
Eapp  (quoted  by  Biermcr)  found  them  in 
twenty-one  out  of  twenty-four  cases  ;  and 
Earth  in  twelve  out  of  forty  cases. 

The  pneumonia  attending  bronchial 
dilatations  is  also  commonly  of  the  dis- 
seminated catarrhal  type.  It  tends  espe- 
cially to  occur  around  the  dilatations, 
when  it  is  frequently  set  up  by  the  irrita- 
tion arising  from  the  retained  and  decom- 
posing products  of  secretion,  or  by  the 
direct  extension  of  ulceration  or  inflam- 
matory action  through  the  bronchial  wall. 
Such  forms  of  Pneumonia  are  very  liable 
to  pass  into  gangrene,  but  where  this  is 
not  the  case,  the  persistence  of  their  cause 
tends  to  diminish  the  possibility  of  a 
speedy  resolution,  and  to  produce  fibrous 
thickening.  Of  tliis  tendency  several  re- 
corded cases  afford  very  good  illustrations, 
which  may  be  regarded  as  almost  conclu- 
sive of  the  nature  of  this  process.'  Pneu- 
monia having  this  origin  is  insidious  in 
its  invasion,  and  does  not  produce  the 
marked  symptoms  ordinarily  presented 
by  the  acute  form  ;  and  this  probably  ex- 
plains some  of  the  reported  cases  where 
the  commencement  of  the  induration  can- 
not be  referred  to  any  single  acute  attack. 

It  will  readily  be  understood  that  when 
this  process  has  once  been  established, 
and  when  Pneumonia  ending  in  indura- 
tion has  attacked  a  lung  the  subject  of 
bronchiectasis,  it  tends  to  recur  and  to  re- 
peat itself  in  other  parts  of  the  same 
organ.  The  dilated  bronchi  surrounded 
by  indurated  tissue,  being  a  locus  minoris 
resistentke,  are  continually  liable  to  be- 
come the  seat  of  fresh  catarrhal  inflam- 
mation, from  which  the  process  extends 
to  other  divisions  of  the  bronchi  in  the 
same  lung.  These  in  their  turn  excite 
disseminated  pneumonic  changes,  which 
are  again  prone  to  the  same  indurating 
process.  The  disease  thus  tends  to  pro- 
gress saltatim  until  the  greater  part  of  the 

'  See  Case  iv.  of  Dilatation  of  Bronchi,  by 
Laennect  (loc.  cit.  113)  ;  also  Biermer's t- 
Obs.  i.  ii.  xiv.  xviii.  xxi.  xxiii.  xxiv.  xxix.  ; 
also  Dr.  Stokes,  Dis.  of  Chest,  p.  159.* 


lung  is  invaded.  Bronchial  dilatation 
may  indeed  exist,  and  apparently  long, 
without  giving  rise  to  other  changes  than 
those  caused  by  the  compression  which  is 
produced  by  the  enlarged  tubes  encroach- 
ing on  the  surrounding  tissue,  but  the 
proportion  of  cases  in  which  this  state  is 
found  to  exist  alone  and  without  attend- 
ant induration  is  comparatively  small, 
amounting  to  only  eleven  out  of  the  thirty- 
five  cases  reported  by  Biermcr. 

The  unilateral  character  of  these  pul- 
monary indurations,  which  forms  a  re- 
markable feature  in  the  history  of  the 
disease,  and  to  which  allusion  will  again 
be  made,  may  also  be  compared  with  the 
frequency  with  which  bronchial  dilata- 
tions are  found  limited  to  one  lung.'  The 
frequent  coincidence  of  the  t^\'o  allcctions 
is  also  very  remarkable,  for  dilatations  of 
the  bronchi  are  stated  to  have  existed  in 
thirty-one  out  of  the  thirty-nine  cases  of 
pulmonary  induration  which  I  have  ana- 
lyzed f  while,  conversely,  on  analyzing 
Biermer's  cases  I  find  that  induration 
was  present  in  twenty-four  out  of  the 
thirty-five  cases  of  bronchial  dilatation 
reported  by  him ;  and  Dr.  Grainger  Stew- 
art^ also  regards  it  as  a  very  common 
though  not  a  necessary  complication  of 
this  condition. 

Lastly  in  this  category  belongs  a  very 
large  proportion  of  those  cases  where  in- 
duration of  the  lung  is  found  in  patients 
exposed  by  their  occupation  to  the  inhala- 
tion of  irritating  particles  of  solid  matter, 
such  as  the  Sheffield  grinders,  stonema- 
sons, miners,  potters,  and  cotton-workers. 
In  some  cases  even  of  this  class  I  am  dis- 
posed to  believe  that  tubercular  changes 
may  play  some  part  in  the  production  of 
the  indurations  discovered  ;  but  in  others, 
and  as  far  as  is  at  present  known,  no  evi- 
dence of  tubercle  has  been  shown  to  exist. 
It  appears  most  probable  that  the  passage 
of  these  particles  into  the  air-vesicles,  and 
their  lodgment  in  their  walls,  set  up  a  slow 
pneumonic  process  attended  by  a  fibrous 
growth  in  the  alveolar  walls  and  septa,  by 
Avhich  the  indurations  observed  are  pro- 
duced. These  diseases  form  a  class  which 
requires  a  separate  consideration,  but 
their  relation  to  the  origin  of  chronic  pul- 

■  Bartb  says  that  out  of  forty-three  cases 
of  bronchiectasis  the  aflTection  was  unilateral 
in  twenty-seven.  Biermer  says  that  it  occurs 
wite  about  equal  frequency  as  a  double  or  as 
a  one-sided  affection  (Virchow's  Handbuch, 
v.,  section  i.  245).  This  is  probably  in  part 
explicable  from  the  number  of  cases  in  which 
it  originates  in  pneumonia,  pleurisy,  or  col- 
lapse. See  Laennec's  first  case  (loc.  cit.  p. 
not),  where  unilateral  bronchiectasis  re- 
mained as  the  result  of  hooping-cough. 

2  In  two  others  there  is  no  suificient  ac- 
count. In  six  only  is  this  condition  stated  to 
hare  been  absent. 

3  On  Dilatation  of  the  Bronchi,  1SG7. 
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nionary  induration  is  of  no  small  import- 
ance in  their  features  of  patliological 
atFmit}'.' 

(b)  Pleurisy  again  seems  to  be  in  some 
cases  the  exciting  cause  of  this  condition. 
One  sucli  case^  occurs  among  those  which 
I  have  analyzed,  and  Biermer^  gives  two 
others.  The  manner  in  which  this  effect 
is  produced  is  somewhat  doubtful.  It  is 
possible  that  in  such  instances  Pneumo- 
nia may  have  complicated  the  pleurisy. 
Biermer  attributes  to  pleuritic  adhesions 
an  important  part  in  the  production  of 
bronchiectasis,  but  it  may  still  be  ques- 
tioned if  they  are  not  rather  the  effect 
than  the  cause,  though  in  some  instances, 
however,  there  appears  to  be  pretty  clear 
evidence  that  they  have  been  the  first 
cause  leading  to  the  subsequent  dilatation 
of  the  tulx'S.  Some  thickening  may  at 
times  extend  from  the  visceral  pleura 
through  the  interlobular  septa,  but  I  do 
not  think  that  any  evidence  at  present 
exists  that,  except  at  the  surface  of  the 
lung,  such  a  process  can  extensively  in- 
vade the  alveolar  walls  of  the  pulmonary 
air-vesicles  unaccompanied  by  an  attend- 
ant Pneumonia. 

(c,  d)  If  now  we  turn  to  inquire  whe- 
ther any  other  conditions  may  exist  tend- 
ing to  produce  pulmonary  indurations, 
we  find  that  the  number  of  cases  in  which 
such  an  explanation  is  required  is  remark- 
ably limited.  The  eases  in  which  either 
a  history  of  phthisis,  of  acute  affections 
of  the  lung,  or  pleurisy,  may  be  inferred 
to  have  been  the  antecedents  of  this  state, 
amount  in  those  which  I  have  analyzed 
to  twenty-six  out  of  the  whole  number. 
The  great  duration  of  some  of  the  other 
cases  would  afford  a  probable  ground  of 
belief,  that  to  many  of  those,  where  no 
history  is  obtainable,  a  similar  explana- 
tion by  the  theory  wliich  I  have  raised  of 
progressive  attacks  of  Broncho-pneumo- 
uia  is  also  applicable;  and  the  probability 
of  this  will  become  more  apparent  when 
the  pathology  of  the  disease  has  been  con- 
sidered. 

MoEBiD  Akatomy  and  Pathology. 
— (1)  The  forms  of  Bed  and  G^-ay  Indura- 
tion of  Chronic  Pneumonia  have  been  al- 
ready described  as  presenting  but  little 

'  For  an  almost  complete  series  of  references 
to  the  literature  of  this  subject,  see  Zenker, 
Die  Staubinhalations  Krankheiten  der  Lun- 
gen,  Deutsche  Arch.  Clin.  Med.  vol.  ii.  Also 
ib.  Seltmann,  Anthracosis  der  Lungeu.  See 
also  Peacock,  Brit.  For.  Med.-Chir.  Rev.  xxv. 
1860  ;  Dr.  Greenhow,  Path.  Soc.  Trans,  xviii. 
XX.;  Dr.  Hall,  Brit.  Med.  Journ.  March  and 
AjDril,  1857;  Calvert  Holland,  Ediub.  Journ. 
1843. 
2  Dr.  Peacock,  Edinb.  Journ.  1855,  p.  281.* 
'  Cases  T.t  and  xxvi.J  Biermer's  cases 
are  for  the  most  part  merely  pathological 
studies  without  any  clinical  history. 


difl'erencc  from  the  appearances  presented 
in  the  acute  stage.  Instead,  however,  of 
presenting  the  u'sual  friability  of  a  recent- 
ly hepatized  lung,  they  are  firm  and  re- 
sistant, and  are  drier,  and  sometimes 
rather  paler.  The  finely  granular  aspect 
persists  during  some  time,  but  teuds  to 
disappear  with  the  progress  of  the  case. 
It  may,  however,  be  apparent  on  tearing 
the  tissue,  even  when  the  section  appears 
smooth.  In  some  cases  the  tissue  assumes 
a  yellow  tint,  but  without  (from  tlie  de- 
scriptions given  by  Hope'  and  Lebert)^ 
passing  info  a  cheesy  change ;  and  this 
would  appear  to  result  from  a  gradual 
fading  of  the  brighter  tint  of  the  red  hep- 
atization.^ The  induration  in  this  state 
depends  on  a  gradual  thickening  of  the 
walls  of  the  air-vesicles- — a  thickening 
which  is  commonly  found  in  large  tracts 
of  the  forms  of  Pneumonia  associated 
with  tubercle,  as  ^^•ell  as  in  the  simpler 
forms.  I  have  met  with  this  chronic  red 
induration  of  the  base  in  one  case  only, 
and  in  this  there  were  also  masses  of  tu- 
bercular induration  in  the  apex  of  the 
same  lung,  the  other  lung  being  free.  The 
patient  ivas  an  old  woman  with  syphi- 
litic cicatrices  in  various  parts  of  the 
body,  and  a  history  of  earlier  syphilis. 
She  had  had  hemoptysis  seven  years  be- 
fore, and  no  distinct  history  could  be  ob- 
tained of  the  date  of  the  invasion  of  the 
Pneumonia,  but  she  was  under  observa- 
tion for  three  and  a  half  months  with  the 
physical  signs  of  consolidation  of  the  base. 
Pericarditis  w' ith  effusion  formed  the  im- 
mediate cause  of  death.  The  bronchi 
were  dilated  in  spots  of  cicatricial  con- 
traction of  the  apex,  where  indurated  tu- 
bercles were  present,  and  also  in  the  tract 
of  red  induration  at  the  base.  This  tract 
(Fig.  36)  showed  on  microscopic  exami- 
nation a  dense  fibre  tissue  consisting  of  a 
network  interlacing  in  all  directions, 
thickening  the  walls  of  the  pulmonary 
alveoli,  and  spreading  in  all  directions 
through  them  (a,  a).  The  contents  of  the 
alveoli  (&,  6)  were  round  nucleated  cells 
mostly  resembling  the  pyoid  forms  seen  in 
the  third  stage  of  Pneumonia,  but  mingled 
with  occasional  epithelial  cells,  and  with 
granular  corpuscles  and  free  fat  granules. 
In  places  (c,  d)  the  air-vesicles  are  seen  to 
be  almost  obliterated  by  this  growth,  and 
in  some  tracts  scarcely  any  traces  of  them 
were  discoverable.     There  was  compara- 


'  Morbid  Anatomy  ;   "  Yellow  Induration. " 
^  Physiol.  Pathoiogique,  i.  137:    "Yellow 
Hepatization." 

'  I  have  never  seen  this  state.  Hope  and 
Lebert  each  only  speak  of  one  instance.  Le- 
bert's  case  was  in  a  child,  and  the  disease 
was  of  two  months'  duration.  Another  is 
quoted  by  Charcot  from  Monneret  (case  ii.  loc 
cit.  p.  30).  The  disease  was  here  only  of 
three  months'  duration. 
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tively  little  nucleated  growth  discoverable 
in  the  walls  in  this  case.  The  process  in 
this  condition  appears  to  he  only  slowly 
evolved  ;  the  gro^^'th  and  thickening  of 
the  fibres  is  gradual,  and  a  rapid  develop- 
ment of  nucleated  cells  is  not  discover- 


able. In  the  earlicn-  stages,  however,  this 
is  sometimes  seen  as  figured  ia  Figs.  :i7 
and  38. 

The  flbro-nuclcated  growth  is  com- 
monly, as  is  seen  in  these  figures,  in  the 
form  of  elongated  fusiform  cells,  they  are 


Fig.  36. 


Chronie  Red  Induration  in  a  tuberculoua  case. — a,  a.  Fibrous  iietworlc  in  walls  of  alveoli 
nucleated  cella  within  alveoli,     c,  d.  Air-vesicles,  almost  obliterated. 


b,  h.  Round 


not  densely  massed,  as  in  the  tubercular 
growths.  Heschl  has  convinced  himself 
that  the  nuclei  of  the  capillaries  partici- 
pate in  the  change,  and  my  own  observa- 
tion would  confirm  his,  inasmuch  as  all 

Fig.  37. 


ceeding  side  by  side,  aud  occasionally  it 
mav  even  be  doubtful  what  the  destina- 
tion of  the  nucleated  tissue  thus  originat- 


Caso  of  Clirjnio  Tny  Induntou  associated  with 
Tuberculosis,  but  Wltl  jut  tu)  ercle  in  th  s  piit-  The 
contents  of  the  vesiclea  are  an  amorijhous  exudation 
with  few  cell-forms. 

the  nuclei  of  the  alveolar  wall  appear  to 
multiply,  and  to  yield  fibrous  elements. 
In  tubercular  indurations,  the  process 
may  take  place  in  a  manner  similar  to 
those  above  described,  and  without  any 
growths  differing  from  the  ordinary  fusi- 
form cells  of  the  fibro-plastic  type,  or  on 
the  other  hand  they  may  be  associated 
with  a  dense  growth  of  nuclei  character- 
istic of  tubercle.  lu  some  cases,  indeed 
(see  Tig.  39),  the  two  may  be  found  pro- 


From  Heschl  (Lungen  Induration,  Prafrer  ^lertel- 
jahres.h.  18.38,  vol.  xli.).  This  is  given  by  lleschl 
as  the  mode  of  growth  of  the  dense  fibrous  induration 
but  his  case  also  presoutcd  some  rejclish-f;ra.y  and 
rusiT  granulations,  though  tha  ti.ssue  was  indurated 
to  the  consistence  of  flbro-cartilage. 

ino-  may  be,  and  whether  it  shall  ulti- 
mately form  a  fibre  tissue,  or  a  tubercular 
mass.  The  latter,  indeed,  may  finally 
shrivel  by  a  species  of  fibrous  transforma- 
tion, or  it  may  be  the  seat  of  cheesy  trans- 


254 


CHKONIC    PNEUMONIA. 


formation  or  softeniiiii  leudiiK-  to  the  !  growtli  as  an  illustration  of  the  frequency 
naked-ove  aiipearance  of  scattered  yellow  ;  with  which  this  combination  occurs, 
cheesy  massl's  in  the  midst  of  indurated  With  the  exception  of  ca,ses  where  tuber- 
tissue.    I  have  only  alluded  to  this  mixed  [  cle  is  mixed  with  the  indurating  growth, 

Fig.  39. 


Mixed  tuberculous  anil  fibro-plastic  growtli,  a,a,aj  Alveoli  filled -^vith  enlarged  erithelial  products,  b. 
Receut  tuberculous  growth  of  round  nuclei,  imbedded  iua  fine  alveolar  network,  mingled  with  masses  of  pig- 
ment, c.  The  same  growing  into  the  interior  of  an  alveolus,  d.  Fibro-plastic  growth  of  fusiform  and  nucle- 
ated fibre  cells,    e.  The  same  mixed  with  round  nuclei  litie  the  tubercular  mass.    (700.) 


I  believe  that  little  and  probably  no  histo- 
logical distinction  exists  between  the 
forms  of  indurating  Pneumonia  unasso- 
ciated  with  tubercle,  and  those  where  the 
pneumonic  process  occurs  in  a  lung  in 
which  tubercle  is  also  present,  but  with- 
out the  necessary  formation  of  this  growth 
in  the  inflamed  portions. 

Other  authors  have  described  the  indu- 
ration of  the  lung  as  depending  on  an  in- 
filtration of  an  amorphous  suljstance  be- 
tween the  interstices  of  the  alvroli.  This 
is,  I  believe,  the  condition  described  by 
Dr.  Addison  as  the  "  iron-gray  indura- 
tion," or  the  "uniform  albuminous  indu- 
ration," and  also  by  MM.  Bouchut  and 
Eobin. '    My  own  observations  have  failed 

■  llal.  des  Nouveaux-n^s,  Ed.  1852,  371. 
Tlieir  description  is  quoted  by  GrrisoUe  and 
Charcot  as  the  type  of  the  process.  Bouchut 
and  Robin  describe  this  state  as  being  very 
frequently  associated  with  gray  granulations. 
In  the  sense  in  which  I  have  used  these  terms 
I  regard  such  cases  as  instances  of  tubercular 
Pneumonia.  It  must  be  remembered  that 
Robin,  whose  descriptions  Bouchut  gives, 
does  not  regard  the  gray  granulation  as  a 
form  of  tubercle,  but  as  a  product  sui  generis 
— a  view  further  developed  by  Empis,   "De 


to  show  this  condition.  Dr.  Addison's 
descriptions  were  anterior  to  the  use  of 
the  microscope,  and  I  believe  that  when 
this  appearance  is  found  in  large  tracts  of 
indurated  tissue,  it  arises  from  the  thick- 
ening and  fusion  of  large  tracts  of  fibrous 
growth  into  a  uniform  semi-cartilaginous 
material,  closely  analogous  to  the  tissue 
produced  during  earlier  stages  of  ossifica- 
tion, and  by  a  process  which  in  the  two 
cases  presents'  very  striking  forms  of  re- 
semblance. '  The  material  occupying  the 
interior  of  the  alveoli  is  often  mainly 
amorphous,  particularly  in  the  forms  of 

la  Granulie."  This  confusion  meets  us  at 
every  turn  in  relation  to  this  subject.  Bou- 
chut, however  (loc.  cit.  p.  386),  says  that  he 
has  twice  seen  acute  Pneumonia  pass  into 
the  chronic  stage.  See  also  Lorain  and  Robin, 
Comptes  Rend.  Soc.  Biol.  1854,  2d  ser.  i.  62. 
'  This  formation  of  tissue  with  dense  fibrous 
bands  is  an  exceedingly  common  complication 
of  the  fibrous  forms  of  tubercle.  It  is  beyond 
the  limits  of  this  article  to  enter  into  a  minute 
histological  description,  or  to  give  further  il- 
lustrations of  the  processes  by  which  this  re- 
sult is  obtained.  I  hope  shortly  to  he  able 
to  give  in  another  place  a  fuller  description 
of  these  changes. 
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the  "gelatinous  infiltration"  of  Laennec, 
as  seen  in  Fig.  B7,  which  is  equally  liable, 
with  the  other  forms  of  Pneumonia,  to 
undergo  the  same  thickening  of  the  walls 
of  the  alveoli ;  but  cell-products  mingled 
■vvith  a  variable  amount  of  exudation  maj' 
also  he  seen  in  them. 

(2)  2Vie  Gray,  Black,  or  Fibroid  Indu- 
ration of  the  lung  presents  a  further  stage 
than  those  last  described. 

In  the  former  cases  the  lung  may  re- 
tain apparently  its  natural  volume,  but 
when  the  change  now  in  question  has 
been  undergone,  it  is  almost  always  shrunk 
and  diminished  in  size,  to  a  degree  pro- 
portioned to  the  extent  of  the  process. 

The  period  in  which  this  change  and 
the  loss  of  the  ordinary  characteristics  of 
pneumonic  consolidation  may  follow  an 
acute  attack,  varies  in  different  instances. 


Grisolle  reports  a  case  where  the  transi- 
tion between  the  two  forms  was  apparent 
within  sixty  days,  and  the  first  case  of  Sir 
D.  Corrigan's,'  of  three  months'  duration, 
still  showed  by  its  color  traces  of  its  origin. 
A  case  of  Charcot's,^  however,  showed 
marked  gray  induration,  with  black  mot- 
tling, in  less  than  three  months  from  the 
acute  attack. 

In  characteristic  cases  of  this  nature 
the  cut  surface  of  the  lung  is  smooth  and 
glistening ;  it  is  hard,  and  creaks  like 
cartilage,  or  resembles  the  tissue  of  the 
uterus.  It  tears  with  the  greatest  diffi- 
cult)', and  no  longer  presents  the  granular 
appearance  of  ordinary  Pneumonia.^  No 
fluid  can  usually  be  expressed  from  this 
tissue.  The  surface  is  homogeneous,  ex- 
cept where  traversed  by  dilated  bronchi 
or  by  dense  white  lines,  which  may  rep- 


[Fig.  40. 


Chronic  Pneumonia, — Vascularization  and  liliroid  development  of  loti-a-alveolar  exudation  products. 
Bloodvessels  are  seen  in  the  exudation  pioducts,  -which  hloodvessels  communicate  with  those  in  the  alveolar 
■walls.    The  alveolar  walla  are  also  thickened  by  a  flbro-nncleated  growth.    X  100,  and  reduced  K.    (Green.)] 


resent  either  these  tubes  when  obliterated, 
or  thickened  and  obliterated  bloodvessels, 
or  which  may  arise  from  thickening  of  the 
interlobular  septa.  In  some  instances, 
when  the  disease  is  less  advanced,  and 
particularly  when  the  induration  appears 
to  have  been  secondary  to  bronchial  dila- 
tation, these  bands  tend  to  pass  as  thick- 
enings around  the  larger  bronchi,  and 
thence  to  extend  into  the  surrounding 
tissue.  The  tissue  is  variously  pigmented, 
and  the  irregular  dissemination  of  black 
coloring  matter  among  the  white  fibrous 
growth  gives  it  a  marbled  gray  appear- 
ance, which  is  very  characteristic.  The 
alveolar  texture  of  the  lung  is  entirely 
destroyed,  though  portions  may  still  be 
found  which  show  traces  of  pulmonary 
tissue,  and  representing  earlier  stages  of 
the  process.  In  general,  however,  the 
indurated  parts,  except  when  occurring 
around  dilated  bronchi,  are  pretty  sharply 
circumscribed  ;  and  the  change  is  usually 
lobar,  or  it  affects  the  greater  part  of  a 
lobe  or  the  whole  of  one  lung. 

The  state  of  the  bronchi  in  the  affected 
lung  is  somewhat  variable.  In  the  major- 
ity of  cases  they  are  dilated,  this  condition 


being  mentioned  in  thirty-one  out  of 
thirty-nine  cases.  In  eight  only  is  a 
negative  stated.  Charcot  says  that 
neither  in  his,  nor  in  Monneret's,  iioria 
Hardy  and  Behier's  cases  was  this  dilata- 
tion present,  but  these  must  to  some  de- 
gree be  regarded  as  exceptional,  and 
Charcot's  own  cases  refer  to  earlier  stages 
of  the  disease.  In  some  instances,  when 
the  bronchi  have  been  found  dilated  in 
both  lungs,  induration  has  been  discov- 
ered in  one  only,''  but  usually  in  such 
cases  the  dilatation  is  greatest  on  the  in- 
durated side.  In  otherlnstances  the  dila- 
tation has  been  general  throughout  a  sin- 
gle lung,  a  portion  of  which  only  has  been 
found  occupied  by  the  indurated  tissue  ; 
while  in  a  third  and  most  common  form, 
the  dilatation  of  the  bronchi  has  been 
limited  to  the  indurated  part. 


1  Dnb.  Journ.  1838.* 

2  Loc.  cit.  p.  19  (Charcot's  third  case).* 

s  Laenneo  (loc.  cit.  233)  described  indu- 
rated portions  around  gangrenous  excavations 
as  presenting  an  appearance  of  granulations 
resembling  the  eggs  of  insects.  I  should  re- 
gard these  as  indurating  tubercles. 

*  See  Ziemssen's  case,  before  quoted. 
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The  origin  of  this  dilatation  of  the 
brouclii  has  been  a  subject  of  much  dis- 
cussion. In  some  it  is,  as  before  ex- 
plained, extremely  prolsable  that  it  has 
existed  prior  to  the  induration ;  and  in 
others,  as  in  the  form  of  Broncho-pneu- 
monia of  childhood,  the  two  may  not  un- 
frequentty  originate  simultaneously.  In 
acute  primary  Pneumonia,  however,  dila- 
tation of  the  bronchi  is  a  rare  event,  and 
its  absence  is  probably  due  to  the  consoli- 
dation of  the  pulmonary  tissue  preventing 
their  enlargement  within  the  period  at 
which  death  usually  occurs  in  this  disease. 
When  the  Pneumonia  passes  into  the 
chronic  form,  which  is  attended  with  re- 
traction of  tissue,  various  explanations 
have  been  offered  of  the  mechanism  of  the 
process.'  This  subject,  however,  belongs 
rather  to  the  history  of  the  dilatation  of 
the  bronchi  than  to  that  of  Chronic  Pneu- 
monia. Sir  D.  Corrigan  attributed  it  to 
a  compensatory  dilatation  of  the  tubes,  in 
order  to  fill  the  space  within  the  thorax 
left  by  the  contracting  lung.  It  appears, 
however,  to  me  to  be  most  probalsle  that 
the  mechanism  of  this  condition  is  similar 
to  that  in  which  bronchial  dilatation 
takes  place  under  other  circumstances, 
and  that  it  is  mainly  due  to  the  expiratory 
force  of  cough  acting  on  tissues  which  in 
the  earlier  stages  of  the  disorder  are  soft- 
ened, and  have  lost  their  elasticity  through 
the  inflammatory  processes  going  on  in 
them.  It  must  be  remembered  that 
though  in  the  later  stages  the  fibrous  tis- 
sues formed  in  this  process  have  a  ten- 
dency to  shrink  and  contract,  they  are 
still  deficient  in  natural  elasticity.  This 
defect  persists  e\en  after  tliey  have  con- 
solidated into  a  denser  material,  and  the 
subsequent  contraction  would  rather  have 
a  tendency  to  diminish  the  calibre  of  the 
bronchi  than  the  reverse.  It  is  less  easy 
to  explain  the  occasional  absence  of  such 
dilatations,  but  much  would  depend  on 
the  degree  in  which  the  bronchial  walls 
participate  in  the  inflammatory  softening, 
and  possibly  also  on  diversities  in  the 
rapidity  of  induration  with  which  we  are 
not  yet  familiar. ^  In  Chronic  Tubercular 
Pneumonia,  dilatation  of  the  bronchi  is  a 
very  common  phenomenon,  but  it  is  not 
always  easy  to  decide  whether  it  has  been 
prior  or  subsequent  to  the  pneumonic 
cliani^es. 


'  Charcot  considers  that  the  dilatation  of 
the  bronehi  in  "Cirrhosis"  distinguishes  it 
from  Clironic  Pneumonia,  where  he  believes 
it  to  be  absent ;  but  indubitable  evidence  is 
afforded  that  it  attends  induration  of  the 
lung  secondary  to  Pneumonia.  See  cases  by 
Andral,  Weber,  and  Biermer,  before  quoted! 

2  The  same  difference  exists  with  respect 
to  the  inflammatory  softenings  of  tlie  aorta 
which  in  some  eases  are  the  origin  of  aneuris- 
mal  dilatations,  wliile  in  others  they  indurate 
without  having  yielded  to  the  pressure  of  the 
blood  current. 


The  extent  to  which  this  bronchial  di- 
latation may  proceed  is  sometimes  very 
remarkalile,  and  the  enlarged  tubes  may 
constitute  a  considerable  part  of  the  bulk 
of  the  retracted  and  shrunken  lung.'  The 
form  of  the  dilatation  is  not  uncommonly 
globular,  and  tlie  dilated  ends  may  then 
form  large  cavities.  It  may,  howe\er,  be 
simply  fusiform.  The  mucous  membrane 
of  the  tubes  is  sometimes  smooth  ;  more 
commonly  it  is  intensely  congested,  thick- 
ened, and  villous  :  in  some  cases  it  is  ul- 
cerated, but  this  is  rare,  unless  the  dila- 
tations are  of  largo  size,  or  except  in  tBe 
presence  of  tubercle  or  of  sloughing  action 
in  the  surrounding  tissue.  Their  contents 
are  either  the  usual  muco-purulent  secre- 
tion, or  they  may  be  highly  offensive  even 
without  the  presence  of  discoverable  gan- 
grene in  Ihe  rest  of  the  lung. 

Secondary  inflammation  in  the  indu- 
rated parts  is  not  uncommon ;  probably 
in  some  instances  it  extends  from  the 
bronchi.  It  leads  to  the  formation  of  ex- 
cavations, and  is  prone,  in  some  instances, 
to  take  on  a  gangrenous  action.  Traube, 
indeed,  regards  this  process  as  one  of  the 
most  common  causes  of  gangrene  of  the 
lung.^  In  the  cases  which  I  have  ana- 
lyzed, I  find  gangrene  mentioned  twice 
on  the  same  side  as  the  induration,  once 
on  the  side  opposite."  Biermer  found 
gangrene  in  five  out  of  fifty-four  cases,' 
and  Barth  in  three  out  of  forty-three 
cases  of  bronchiectasis.' 


>  See  a  case  by  Dr.  Wilks,  Path.  Sec.  Trans, 
viii.  39*;  also  Sir  D.  Corrigan's  cases.  This 
condition  is  common  in  the  extreme  degrees 
of  tlie  affection.  The  resemblance  noticed  by 
Sir  D.  Corrigan  to  the  bronchi  of  the  tortoise 
aptly  expresses  this  appearance  in  many 
cases. 

2  Deutsche  Elinib,  1853-1859.  From  Prof. 
Traube's  manner  of  speaking  of  chronic  Pneu- 
monia, he  would  appear  to  regard  the  disease 
as  more  common  than  many  other  observers 
do. 

"  Case  by  Dr.  Walshe,  Med.  Times  aHd 
Gaz.  1856,  i.  156.* 

■•  In  the  thirty-five  cases  reported  by  Bier- 
mer, gangrene  is  mentioned  in  three.  In  two 
of  these  there  was  induration  of  the  lung.  I 
do  not  regard  bronchiectasis  as  synonymous 
with  chronic  induration,  but  introduce  these 
numbers  for  tlie  sake  of  comparison.  Gan- 
grenous Pneumonia  may  take  place  in  this 
condition  as  an  acute  affection. 

^  In  Cruveilhier's  Path.  Anat.  liv.  xxxii. 
is  an  illustration  of  this  process  in  a  case  of 
chronic  tubercular  Pneumonia,  when  a  large 
portion  of  tissue  was  separated  and  lying  in 
a  cavity.  Cruveilhier  does  not,  however,  re- 
gard this  as  a  case  of  gangrene.  Dittrich 
(Lungen-Brand  im  Folge  der  Bronchieu-Er- 
wciterung)  regarded  these  inflammatory  ef- 
fects as  septic,  and  as  arising  from  retained 
secretions,  and  when  occurring  in  the  oppo- 
site lung,  as  resulting  either  from  the  gravi- 
tation of  the  fluids  into  the  bronchi  of  the 
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The  Pneumonia  in  other  cases,  of  which 
four  are  reported,  has  led  to  ulceration  of 
the  tissue,  aud  the  formation  of  cavities. 
The  total  number  of  cases  in  which  Pneu- 
monia is  reported  on  the  same  side  as  the 
induration  is  four.  In  seven  others  it  oc- 
curred on  the  opposite  side.  In  one  of 
these  it  was  gangrenous,  and  in  two  others 
it  had  led  to  the  formation  of  abscess. 

The  pleura  is  almost  invariably  thick- 
ened, and  adhesions  to  the  costal  wall  are 
also  nearly  constant  when  the  disease  has 
made  any  extensive  progress,  or  has 
reached  the  surface.  The  thickening  is 
sometimes  extreme,  and  occasionally  it 
extends  through  the  interlobular  septa 
into  the  tissue  of  the  lung. 

There  is  one  remarkable  feature  about 
this  condition  to  which  allusion  has  been 
already  made,  and  that  is  the  preponder- 
ant number  of  instances  in  which  one 
side  only  has  been  indurated,  amounting 
to  thirty-one  out  of  thirty -nine  cases.  In 
five  there  was  Chronic  Pneumonia  of  the 
opposite  side.  The  whole  of  the  right 
lung  was  effected  in  ten  cases,  the  whole 
of  the  left  in  fourteen,  the  base  alone  in 
eight,  and  one  apex  alone  in  three  cases. 
A  double  affection  of  th(»  apex  existed  in 
three,  but  in  two  of  these  there  is  evidence 
that  the  affection  was  tubercular. 

Chomel's  data  are,  that  out  of  eight 
cases,  in  five  the  base  was  affected,  in  one 
the  whole  of  one  lung,  in  one  the  apex, 
and  in  one  the  middle  two-thirds  of  the 
posterior  part  of  the  lung.  He  states  also 
that  in  these  the  bronchi  were  generally 
dilated.  Durand-Fardel'  says  that  in  his 
observations  the  upper  lobe  was  affected 
five  times,  the  lower  lobe  three  times,  and 
the  middle  lobe  twice. 

The  non- affected  parts  of  the  lung  some- 
times present  emphysematous  changes. 
This  change,  usually  of  the  hypertrophous 
type,  is  often  exceedingly  well  marked  in 
the  sound  lung,  when  only  one  is  exten- 
sively affected  by  retraction  and  indura- 
tion. 

The  bronchial  lymphatic  glands  have 
sometimes  been  found  to  be  much  en- 
larged. In  other  instances  they  have  been 
simply  indurated.  "When  tubercle  has 
existed  in  the  lungs,  cheesy  spots  have  in 
some  cases  been  found  in  the  glands. 

Pathology. — There  appears  to  be  but 
little  to  add  in  explanation  of  cases  where 
the  ordinary  appearances  of  pneumonic 
consolidation  in  the  forms  of  red,  gray,  or 


previously  sound  side,  or  from  constitutional 
septiofemia.  See  also  Briquet,  M(5m.  sur  un 
Mode  de  Gangrene  du  Poummon  dependant 
de  la  Mortification  des  Extremites  dilatees  des 
Bronches  (Arch.  G^n.  de  Med.  1841). 

■  Mai.  des  Vieillards,  601. t  Durand-Far- 
del's  cases  do  not  all  refer  to  instances  of 
induration. 

TOL.  n. — 17 


yellow  induration  can  be  traced  in  direct 
continuity  from  a  recent  but  acute  attack 
of  primary  Pneumonia.  Some  points, 
however,  require  to  be  noticed  with  re- 
spect to  the  state  of  fibrous  induration  and 
its  relation  to  other  diseases. 

Addison  denied  that  this  state  ought  to 
be  called  a  chronic  Pneumonia,  and  so  far 
as  Pneumonia  is  a  process  this  criticism  is 
probably  correct  as  applied  to  the  final 
condition  of  complete  induration,  for,  as 
I  have  before  stated,  a  cicatrized  tissue 
can  hardly  be  termed  an  inflammatory 
disease.  The  question  is,  however,  a  dif- 
ferent one  when  we  consider  the  process 
by  which  such  indurations  are  produced  ; 
and  I  believe  that  the  evidence  which  I 
have  analyzed  will  suffice  to  show  that 
they  are  very  frequently  the  result  of  a 
pneumonia  which  has  passed  into  a 
chronic  stage. 

It  remains  to  be  asked  whether  these 
indurations  result  from  a  process  which, 
as  Sir  D.  Corrigan  supposed,  has  any 
analogy  to  cirrhosis  of  the  liver,  and  from 
such  a  condition  I  believe  that  sufficient 
points  of  difference  may  be  fovmd,  to  cause 
serious  hesitation  in  placing  the  two  dis- 
eases in  the  same  nosological  category. 

In  the  first  place,  there  is  this  marked 
diversity  between  these  indurations  of  the 
lung  and  cirrhosis  of  the  liver,  that  in  the 
lung  the  fibrous  induration  of  the  walls  of 
the  pulmonary  alveoli  is  almost  invariably, 
if  not  constantly,  associated  with  the  ac- 
cumulation of  the  products  of  inflamma- 
tion in  the  interior  of  the  air-sacs.  In  a 
very  large  number  of  cases  this  is  demon- 
strably the  result  of  acute  inflammation, 
and  in  many  more  it  proceeds,  though  in 
a  more  chronic  form,  as  an  accompani- 
ment of  the  inflammatory  process  attend- 
ant on  the  presence  of  tubercle,  or  deter- 
mined by  the  tubercular  diathesis.  Fur- 
ther, the  change  in  the  liver  takes  place 
in  a  great  measure  through  an  increase 
of  the  fibrous  tissue  between  the  acini ; 
while  in  the  lung,  though  some  thickening 
is  found  in  the  interlobular  septa,  the 
most  important  pathological  alterations 
are  those  which  occur  in  the  walls  of  the 
pulmonary  alveoli,  which  certainly  have 
not  yet  been  .shown  to  be  the  anatomical 
analogues  of  the  interstitial  tissue  of  a 
glandular  organ,  but  rather  to  correspond 
to  the  walls  of  the  terminal  extremities  of 
the  ducts  of  a  gland.  Or,  to  state  the 
difference  more  briefly,  in  cirrhosis  of  the 
liver  the  change  is  external  to  the  lobules 
and  perilobular,  while  in  induration  of  the 
lung  the  fibrous  thickening  is  intralobular. 
In  the  liver  it  is  still  a  question  w'lether 
the  condition  known  as  cirrhosis  can  be 
called  an  inflammation,  but  in  it,  at  least, 
there  is  scarcely  any  evidence  that  the 
cells  of  the  acini  of  this  gland  have  under- 
gone any  changes  analogous  to  those  seen 
in  the  interior  of  the  pulmonary  alveoli. 
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Tlie  granular  contracted  condition  of 
the  kidney,  wliicli  may  be  regarded  as  tlie 
most  marlced  analogue  of  the  cirrhotic 
liver,  oft'ers  in  another  respect  a  striking 
contrast  to  these  indurations  of  the  lung. 
In  the  kidney — a  double  organ — the  affec- 
tion is  almost  invariably  bilateral,  and  it 
is  a  very  rare  event  to  find  a  single  kidney 
alone  affected.'  In  the  lung,  the  double 
affection  is  the  exception,  and  generally 
explicable  by  a  tubercular  origin,  and  the 
single  affection  is  the  almost  invariable 
rule  when  tubercle  is  not  present. 

On  these  grounds,  therefore,  I  am 
strongly  disposed  to  doubt  whether,  in 
the  vast  majority  of  eases,  these  thicken- 
ings originate  in  the  alveolar  walls  as  a 
primary  affection,  but  rather  to  believe 
that  they  are  an  almost  constant  sequence 
of  an  alveolar  Pneumonia  which  has 
passed  into  the  chronic  stage. 

That  thickenings  of  the  interlobular 
septa  may  at  times  extend  inwards  into 
the  lung  as  a  consequence  of  chronic 
pleurisy  is  an  undoubted  fact ;  but  more 
proof  is  at  present  required  than  has,  I 
think,  been  aftbrded,  that  these  can  im- 
plicate the  walls  of  the  pulmonary  alveoli 
to  such  an  extent  as  to  produce  a  general 
induration  of  the  lung  with  obliteration 
of  the  air-vesicles,  independently  of  a 
superadded  pneumonic  process,  or  of  the 
co-existence  of  tuberculosis.  I  am  only 
acquainted  with  two  recorded  cases  which 
would  appear  to  bear  out  such  an  opinion. 
One  is  in  a  note  of  a  post-mortem  by  Dr. 
Wilks,  reported  by  Dr.  Sutton,  where  it 
is  stated  that  "sections  of  the  lungs 
showed  that  they  wei'e  uniformly  invaded 
by  a  tough  fibre  tissue,  which  had  de- 
stroyed the  natural  structure  and  ren- 
dered them  partially  airless  and  very 
hard.  There  were  no  circumscribed 
masses  of  hard  tissue,  as  is  sometimes 
seen,  but  the  pulmonary  texture  appeared 
invaded  in  all  parts  ;  thus  the  natural  as- 
pect was  lost,  being  striated  or  interwoven 
with  fibrous  filaments.  "^  Parts  of  the 
lung  were  emphysematous  ;  the  other  or- 
gans were  healthy.  The  other  case  is 
reported  by  Drs.  Barlow  and  Sutton,^ 
where  one  lung  only  was  affected.  Islets 
of  normal  pulmonary  tissue  appeared 
among  the  indurated  portions,  and  thick- 
enings could  be  seen  around  the  bronchi. 

'  Curiously,  a  unilateral  affection  of  one 
kidney  has  been  noticed  by  Dr.  Hilton  Fagge, 
in  a  case  of  induration  of  the  lung  (Path.  Soc. 
Trans,  xx.*).  The  kidney  was  partially  atro- 
phied in  its  cortical  substance.  A  calculus, 
however,  existed  in  one  of  the  calyces. 

2  Med.-Chir.  Trans,  xlvii.  309. J 

3  Path.  Soc.  Trans,  xvi.  p.  39.*  The  liver 
and  spleeii  were  enlarged.  The  heart  was 
enlarged,  and  tricuspid  regxirgitation  had  ex- 
isted during  life.  The  other  organs  presented 
nothing  special. 


It  would  require,  however,  a  larger 
body  of  proof  than  these  two  cases  appear 
to  me  to  afford,  in  order  to  establish  the 
existence  of  an  independent  pulmonary 
disease,  whose  essential  characters  con- 
sist in  the  thickening  of  the  aveolar  wall, 
as  uprniiary  affection  occurring  independ- 
ently of  inflammatory  processes  or  of 
tubercular  or  syphilitic  changes,  and  it  is 
necessary  that  this  proof  should  be  fully 
established  before  such  a  class  can  be  ad- 
mitted into  our  nosological  categories.  I 
must  confess  that,  though  during  many 
years  I  have  paid  much  attention  to  this 
subject,  I  have  never  seen  any  patholo- 
gical specimens  supporting  such  a  view, 
and  nearly  all  the  cases  of  pulmonary  in- 
duration which  have  fallen  under  my  own 
observation  have  been  connected  with 
previous  Chronic  Pneumonia  associated 
with  the  presence  of  tubercles. 

Por  this  reason  I  think  that  the  term 
"fibroid  degeneration,"  when  applied  to 
this  state,  fails  to  express  its  true  nature. 
The  new  tissue  is  a  growth  produced  vmder 
conditions  of  irritation,  and  though  pre- 
existing tissues  may  disappear  in  its  pro- 
gress, and  so  far  it  may  be  appropriately 
termed,  as  by  my  friend  and  colleague 
Dr.  Bastian,'  an  instance  of  "  fibroid  sub- 
stitution," it  appears  to  me  most  import- 
ant that  the  inflammatory  conditions  of 
its  origin  should  be  borne  in  mind.^ 

The  associated  pathology  of  chronic  in- 
duration of  the  lung  presents  some  fear 


1  Cirrhosis  of  the  Lung  (Trans.  Path.  Soc. 

XX.). 

2  The  term  "Fibroid  Phthisis,"  proposed 
by  my  friend  Dr.  A.  Clark,  has  been  very 
largely  debated  of  late.  If  it  is  used  to  in- 
clude all  diseases  tending  to  produce  indura- 
tion of  the  lung,  it  must  necessarily  compre- 
hend many  and  widely  different  pathological 
processes  which  conduce  to  the  same  result. 
It  is  undoubtedly  true  that  the  symptoms  of 
"phthisis"  may  arise  from  some  non-tuber- 
cular diseases,  and  so  far  the  exclusive  limi- 
tation of  the  word  to  tubercular  affections 
may  be  in  a  certain  sense  illogical ;  but  as  in 
the  lung,  at  least,  these  form  an  enormous 
proportion  of  the  whole,  we  shall  have  no 
option  but  to  retain  the  term  in  the  present 
sense,  or  to  fall  back  upon  the  heterogeneous 
classification  of  Sauvages  and  Morton ;  and 
the  former  plan  appears  likely  to  be  product- 
ive of  the  least  amount  of  confusion  in  our 
nomenclature.  It  is  important,  doubtless,  to 
recognize  the  origin  of  the  induration  of  the 
lung,  and  to  distinguish  the  purely  pneumo- 
nic forms  and  those  which  are  the  result  of 
bronchial  dilatation  or  pleuritic  thickenings, 
from  those  complicated  by  tubercle.  In  the 
same  manner,  while  recognizing  the  "phthisi- 
cal" tendency  of  ulcerative  Pneumonia,  or  of 
some  cases  of  chronic  bronchitis,  it  would  ap- 
pear more  desirable  to  classify  these  diseases 
in  their  pathological  relations  rather  than  m 
their  occasional  clinical  aspects. 
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tures  of  interest.  The  heart  is  very  com- 
monly displaced  when  retraction  of  the 
lung  is  considerable.  It  also  tends  to 
hypertrophy,  but  not  constantly,  as  I  only 
find  this  condition  described  in  eight  cases. 
In  four  the  heart  is  described  as  having 
been  healthy.  In  thirteen  its  state  is  not 
mentioned.  In  two  ca,ses  there  was  con- 
traction of  the  mitral  orifice,  and  in  one 
tricuspid  regurgitation,  attended  by  a  char- 
acteristic murmur.'  In  one  it  is  described 
as  fatty.  In  some  cases  thrombi  were 
found  in  the  pulmonary  artery,  which  un- 
der these  circumstances  has  been  con- 
tracted :'  Dr.  Walshe,  however,  found  it 
dilated.  It  may  be  a  subject  for  further 
inquiry  whether  the  coagulation  of  the 
blood  in  the  branches  of  this  vessel  may 
not  in  some  cases  be  a  cause  of  protracted 
resolution  of  acute  Pneumonia,  or  even  of 
the  secondary  changes  which  have  now 
been  described.  The  fact  that  their  mere 
obstruction  may,  as  shown  by  Virchow,' 
give  rise  to  inflammatory  changes  in  the 
pulmonary  parenchyma,  which  are  usu- 
ally persistent,  would  at  least  be  an  argu- 
ment in  favor  of  this  hypothesis.  Thick- 
enings have  been  found  in  the  coats  of  the 
pulmonary  artery,  both  by  Dr.  Schmidt 
and  by  Dr.  A.  Clark.  The  liver  is  re- 
ported as  healthy  in  eleven  cases  ;  granu- 
lar and  cirrhotic  in  six  ;  enlaged  and  con- 
gested in  two  ;  fatty  in  one  ;  in  nineteen 
cases  there  is  no  mention  of  its  condition. 
The  kidneys  were  healthy  in  eight  cases  ; 
granular  in  twelve  ;  congested  in  one  ; 
their  state  is  not  mentioned  in  eighteen. 
The  spleen  is  not  mentioned  with  suf- 
ficient frequency  to  make  any  analysis 
useful. 

The  intestines  are  commonly  reported 
as  healthy :  tubercle  existed  in  them  in 
some  of  the  tubercular  cases  :  diarrhoea 
without  tubercle  is  reported  in  a  few 
others.  Chronic  catarrh  and  congestion 
of  the  stomach  are  reported  in  a  few 
cases  ;  but  the  data  of  a  large  proportion 
are  imperfect  as  regards  the  condition  of 
the  gastro-intestinal  canal. 

When  ulceration  or  gangrenous  action 
has  ensued  in  the  indurated  parts,  metas- 

'  Drs.  Barlow  and  Sutton's  case,  before 
quoted.* 

'  Dr.  Dickinson,  Path.  Soo.  Trans.  xvi.J 
Schmidt,  Zwei  Falle  von  Chronischen  Pneu- 
moiiie.     Schmidt's  Jahresb.  1866.* 

"  Gesatnmelte  Ahhandlungen,  368.  One 
case  of  Virchow's  (loo.  cit.  p.  274),  where  old 
thrombi  were  found  in  the  pulmonary  artery, 
associated  with  indurated  Chronic  Pneumo- 
nia, would  appear  to  give  a  further  support 
to  this  view.  Lebert's  and  Wyss's  experi- 
ments (Virchow's  Arohiv,  xl.)  on  the  intro- 
duction of  solid  particles  into  the  circulation 
tave  shown  that  this  may  give  rise  to  thick- 
ening around  the  obstructed  branches  of  the 
pulmonary  artery,  and  that  such  thickenings 
may  extend  into  the  tissue  of  the  lung. 


tatic  abscesses  may  be  found  in  other 
organs.  Three  instances  of  this  nature 
are  reported  where  the  brain  was  alFected,' 
and  another  where  abscesses  of  the  same 
kind  were  found  in  the  liver,  spleen,  and 
kidneys.^ 

It  does  not  appear  to  me,  on  looking  at 
the  general  results  of  this  analysis,  that 
the  state  of  the  other  viscera  afibrds  any 
special  ground  for  the  assumption  of  a 
"fibroid  diathesis"  which  has  been  re- 
cently maintained  to  exist  as  a  primary 
cause  of  the  pulmonary  induration.  The 
alterations  of  the  li\-er  and  kidneys  do 
not  appear  to  be  more  common  in  chronic 
pulmonary  induration  than  they  are  in 
many  other  chronic  diseases,  and  particu- 
larly in  those  affecting  the  main  con- 
duits of  the  circulation,  whether  directly 
through  the  heart,  or  indirectly  through 
the  lungs.  Both  cardiac  and  pulmonary 
diseases,  which  give  rise  to  systemic  ven- 
ous congestion,  are  liable  to  cause  indu- 
ration both  of  the  liver  and  of  the  kid- 
neys, associated  with  an  increased  growth 
of  their  interstitial  tissue ;  and  these 
changes  appear  to  me  to  be  equally  com- 
mon in  cases  of  simple  chronic  bronchitis 
and  of  chronic  tubercular  phthisis,  as  in 
the  special  affection  now  under  considera- 
tion. 

There  are  some  other  conditions  which 
appear  most  properly  to  take  their  place 
under  the  category  of  Chronic  Pneumo- 
nia, but  which  are  also  of  rare  occurrence. 
The  chief  of  these  are  Chronic  Ulcerative 
Pneumonia  and  Syphilitic  Disease  of  the 
Lungs. 

Chronic  Ulcerative  Pneumonia. 
■ — The  recorded  cases  of  this  state  occur- 
ring independently  of  tubercular  disease 
are  comparatively  few.  Broussais,''  in- 
deed, speaks  of  having  met  with  several, 
but  none  are  recorded  by  him  except  a 
case  of  ulceration  secondary  to  the  lodg- 
ment of  a  bullet  in  the  lung.  Dr.  Stokes 
also  speaks  of  being  acquainted  with  cases 
of  chronic  pulmonary  abscess  arising  from 
Pneumonia,  and  gives  one  case  where 
cicatrization  had  ensued.''    Bayle,^  under 

>  Biermer  (loc.  cit.  p.  244)  :  Lancereaux 
(Gaz.  M^d.,  Par.  1863)  ;  Herard  and  Cornil 
(loc.  cit.)  A  very  similar  case  is  also  reported 
by  Virchow  (Archiv  fur  Path.  Anat.  v.  276). 

2  Lancereaux,  loc.  cit. 

3  Examen,  iv.  156,  336 ;  Hist,  des  Phleg- 
masies,  ii.  6,  note.  Broussais  here  says  that 
during  a  long  period  he  never  met  with  an 
instance  of  this  disease  uncomplicated  by  tu- 
bercles except  when  caused  by  a  foreign  body 
in  the  lungs. 

4  Loc.  cit.  316. 

5  Phthisie  Pulmonaire,  obs.  25  and  26.  All 
the  other  cases  reported  by  Bayle  are  more 
or  less  complicated  by  tubercles,  but  in  obs. 
28  the  only  evidence  of  this  consisted  in 
laryngeal  ulcerations. 
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the  title  of  "Phthisie  TJleereuse,"  gives 
three  cases  of  this  nature.  The  first,  of 
about  two  mouths'  duration,  showed  one 
hmg  only  affected  with  several  ulcerated 
cavities,  the  contents  of  which  appear  to 
have  been  gangrenous.  In  the  second, 
which  was  of  three  years'  standing,  and 
where  a  portion  of  hone  entering  the 
larynx  was  supposed  to  be  the  exciting 
cause,  both  lungs  were  indurated  and  con- 
tained numerous  cavities.  Bayle  says 
that  he  has  seen  several  other  cases  in 
which,  commonly,  there  was  only  one 
ulcerated  cavity.  The  size  of  these  cav- 
ities was  sometimes  very  considerable. 
Two  are  reported  by  him  where  a  large 
cavity  existed  in  one  lung  without  disease 
of  the  other.  One  of  these  (Obs.  27)  ap- 
pears to  have  been  a  case  of  secondary 
ulceration,  such  as  I  have  before  described 
as  occurring  in  a  lung  which  has  already 
undergone  "fibrous  induration,  and  the 
same  condition  is  present  in  some  cases 
reported  by  other  authors,  so  that  it  is 
ditSoult  to  come  to  a  conclusion  whether 
the  induration  or  the  cavity  formed  the 
primary  lesion.'  A  case  is  recorded  by 
Dr.  Bisdon  Bennett,''  where  the  history  of 
the  symptoms,  which  dated  from  an  attack 
of  scarlatina  eighteen  months  previously, 
would  appear  to  support  the  latter  view, 
since  a  large  cavity  existed  at  the  root  of 
one  lung  surrounded  by  a  gray  infiltra- 
tion. 

The  twenty-ninth  case  recorded  by 
Biermer'  bears  a  very  close  analogy  with 
that  last  quoted,  but  here  the  disease  in 
the  lung  appeared  as  secondary  to  typhus 
(typhoid?),  and  was  only  of  a  month's 
standing.  Numerous  spots  of  Broncho- 
pneumonia passing  into  abscesses  or  form- 
ing cavities  were  found  in  both  lungs. 
Dilatation  of  the  bronchi  was  also  present, 
and  it  may  be  questioned  whether  this  was 
not  of  recent  origin,  since  Buhl  has  shown 
that  this  condition  tends  to  occur  under 
identical  circumstances,  after  continued 
fever  associated  with  acute  destructive 
Broncho-pneumonia.'' 

'  See  a  case  by  Dr.  Green  (Path.  Soc. 
Trails.  XX.*)  ;  also  the  eleveBth.  case  by 
Earth  (loc.  cit-J). 

2  Path.  Soc.  Trans,  xii.f  The  sudden  ex- 
pectoration of  a  large  amount  of  puriforni 
matter  in  this  case  led  to  the  suspicion  during 
life  of  the  evacuation  of  a  locnlated  empyema 
through  the  lung,  but  no  distinct  evidence  of 
this  was  aiforded  by  the  post-mortem  exami- 
nation. The  symptoms  and  the  subsequent 
expectoration  would  be  quite  explicable  by 
an  abscess  communicating  with  the  bronchi. 
There  was  some  evidence  of  a  tubercular  dia- 
thesis. 

'  Loo.  oit.  p.  274. 

*  Virchow's  Archiv,  xi.  275,  "Ueber  Acute 
Lungen  Atrophie."  The  name  does  not  ap- 
pear well  chosen,  since  the  cases  alluded  to 
were  those  of  disseminated  gangrenous  Pneu- 


There  are  two  fallacies  to  he  guarded 
against  in  estimating  the  pathological 
significance  of  ulcerative  processes  in  the 
lungs,  which  are  (1)  their  origin  in  tuber- 
cle, and  (2)  their  origin  in  pysemic  pro- 
cesses. 

The  latter  need  only  to  be  mentioned  as 
a  frequent  cause  of  pulmonary  abscess, 
the  origin  of  which  may  at  times  be  diffl- 
cult  to  discover.  It  is  not  unimportant 
also  to  remember  that  hemorrhagic  in- 
farcta  may  be  the  cause  of  indurated  spots 
of  cicatricial  character,  which,  after  long 
periods,  may  show  but  few  traces  of  their 
origin. 

Ulcerations  may  also  take  place  from 
nodules  of  tubercle  situated  in  the  midst 
of  gray  or  gelatinous  hepatization,  either 
recent  or  of  a  more  chronic  and  indurated 
type,  and  the  tubercle,  having  perished  by 
softening,  may  leave  only  a  cavity  sur- 
rounded by  gray  infiltration,  or  by  more 
or  less  induration.' 

Symptoms  and  Physical  Signs.— A 
considerable  variety  has  been  noticed  in 
these,  depending  on  the  stage  of  the  in- 
flammatory action,  but  still  more  on  the 
co-existence  of  bronchial  dilatation,  or  of 
secondary  ulceration  or  gangrene  of  the 
pulmonary  tissue,  and  also  on  the  pres- 
ence or  absence  of  secondary  Pneumonia 
in  the  opposite  lung. 

(a)  In  the  cases  where  the  state  of  consoli- 
dation has  been  traced  in  continuous  sequence 
from  an  attack  of  acute  primary  Pneu- 
monia, the  symptoms  present  have  been 
chiefly  those  indicating  a  prolongation  of 
the  pyrexial  state,  together  with  a  per- 
sistence of  the  physical  signs  of  consohda- 
tion  of  the  lung. 

The  fever  does  not,  however,  maintain 
the  acuteness  or  the  typical  course  ob- 
served in  the  primary  disease.  In  some 
instances  it  is  scarcely  apparent,  though 
the  patient  remains  weak  and  continues 
to  lose  flesh. 

monia,  following  typhoid  fever  and  associated 
with  collapse.  Buhl  considers  that  such 
conditions  lead  to  subsequent  shrinking  and 
induration  of  the  pulmonary  tissue.  The 
distinction  which  Buhl  establishes  for  this 
form  of  Pneumonia  appears  to  be  that  it  is 
associated  with  collapse,  and  that  it  passes 
into  acute  desquamation  and  fatty  degenera- 
tion of  the  epithelium  of  the  air-vesicles ;  a 
process  which  he  regards  as  being  allied  to 
acute  atrophy  of  the  liver. 

>  A  case  reported  by  Charcot  as  Chronic 
Ulcerative  Pneumonia  (loc.  cit.  Appendix,  p. 
66)  appears  to  me  to  be  of  this  character. 
Tubercle  existed  in  the  opposite  lung.  A 
case  recorded  by  Louis  (Case  iii.  Phthisis, 
Syd.  Soc.  Ed.,  trans,  by  Dr.  Walshe,  p.  19) 
was  considered  by  him  to  belong  to  this  class, 
inasmuch  as  tubercle  was  found  in  a  lym- 
phatic gland  in  the  neck.  There  were,  how- 
ever, no  tubercles  in  other  parts  of  the  body. 
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In  other  instances,  however,  it  assumes 
more  of  the  character  of  liectic,  with 
irregular  exacerbations  and  remissions, 
and  usually  a  marked  febrile  movement 
takes  place  towards  night.  Exact  tlier- 
mometric  observations  on  this  subject  are 
wanting,  owing  to  the  rarity  of  the  disease 
in  this  form.  I  have  already  described 
the  characters  of  the  pyrexia  in  the  only 
case  of  the  kind  which  has  come  under  my 
own  cognizance.  Night  sweats  some- 
times, but  not  constantly,  follow  the 
evening  exacerbations ;  and  emaciation 
may  be  very  rapid. 

There  is  usually  dyspnoea,  but  this  is 
not  always  present  in  a  subjective  form. 
The  rapidity  of  respiration  also  remains 
greater  tlian  natural ;  but  as  the  pulse  is 
usually  accelerated,  the  degree  of  perver- 
sion of  their  ratio  to  one  another,  wit- 
nessed in  the  acute  stage,  is  not  com- 
monly maintained. 

Cough  may  in  some  cases  be  slight,  in 
others  it  is  persistent  and  troublesome, 
and  may  cause  a  return  of  the  pain  in  the 
side.  The  sputa  may  in  some  cases  retain 
a  rusty  tinge — more  commonly  they  are 
mucoid  or  puriform,  and  with  the  latter 
character  they  may  sometimes  be  expec- 
torated in  considerable  quantities.  Hae- 
moptysis has  not  been  observed  at  this 
period  of  the  disease,  though  it  is  com- 
mon when  dilatation  of  the  bronchi  and 
ulcerations  have  occurred. 

The  physical  examination  of  the  chest 
reveals  at  this  period  phenomena  differing 
in  little  from  those  observed  in  the  acute 
stage. 

Eetraction  of  the  side  to  any  notable 
degree  does  not  take  place  until  further 
induration  and  contraction  of  the  pulmo- 
nary tissues  have  occurred  ;  but  the  tend- 
ency is  shown  even  at  earlier  stages  by  the 
case  already  quoted,  of  recovery  after  a 
protracted  convalescence. 
'  Respiratory  movements  are  diminished 
on  the  affected  side. 

Percussion  gives  a  toneless  want  of  res- 
onance which  increases  in  intensity  with 
the  progress  of  the  case.  Bronchial  or 
tubular  breathing,  bronchophony  or  pec- 
toriloquy, with  increased  vocal  fremitus, 
are  the  typical  phenomena  accompanying 
this  state ;  but  in  some  instances  these 
have  been  noticed  either  to  be  entirely  ab- 
sent' or  to  have  only  been  intermittingly 
present,  alternating  at  times  with  an  en- 
tire absence  of  breath-sound.  ^^ 

'  Requin,  quoted  by  Grisolle,  p.  340.  Cho- 
mel,  loc.  olt.  277. 

'  Charcot,  loo.  cit.  p.  39.  Charcot  only 
mentions  the  disappearance  of  the  breath- 
sound,  and  not  of  the  other  phenomena. 
Neither  he  nor  Requin  have  described  the 
state  of  vocal  fremitus.  Charcot  regrets  that 
the  relation  of  these  phenomena  to  the  expec- 
toration was  not  noticed.     It  may  be  remem- 


Rales  are  generally  heard  during  this 
period.  They  are  commonly  subcrepi- 
tant,  and  the  fine  crepitation  of  the  acute 
stage  does  not  appear  to  persist  in  the 
chronic  form  ;  large  bubbling  rales  are 
more  common,  and  they  may  be  sufH- 
ciently  metallic  as  to  stimulate  the  char- 
acters of  an  abscess  or  an  excavation  even 
when  none  exists.  The  respiration  in  the 
opposite  lung  is  commonly  exaggerated. 

If  the  progress  of  the  case  is  unfavor- 
able, the  digestive  system  suffers,  con- 
gestion and  catarrh  of  the  stomach  su- 
pervene, and  vomiting  is  occasionally 
observed.  Thirst  is  a  common  symptom. 
Diarrhoea  may  also  be  present,  without 
tubercle  or  ulceration  of  the  intestines. 
Anasarca  and  ascites  occasionally  occur 
in  the  latter  stages,'  without  any  appreci- 
able cause,  other  than  that  afforded  by  the 
disturbed  circulation  through  the  lung. 

(6)  When  the  condition  has  passed  into 
the  more  advanced  stage  of  indiiration,  the 
symptoms  present  depend,  in  great  meas- 
ure, on  the  coexistent  conditions.  In 
some  cases  the  cicatricial  tissue  formed  is 
perfectly  quiescent,  and  life  may  be  long 
protracted,  without  much  manifest  impair- 
ment of  the  general  health,  and  with  only 
a  minor  degree  of  dyspnau  on  exertion, 
although  the  physical  signs  of  pulmonary 
induration  persist.  The  presence,  how- 
ever, of  dilatation  of  the  bronchi,  or  the 
existence  of  ulcerations  of  these  extend- 
ing into  the  pulmonary  tissue,  or  the  oc- 
currence of  secondary  Pneumonia,  im- 
parts to  the  disorder  a  gradually  pro- 
gressive character,  which  may  strongly 
simulate  the  features  of  tubercular  phthi- 
sis. Tliese  correspond  closely  to  the  de- 
scription of  the  disease  furnished  by 
Avenbrugger  and  Corvisart.  Avenbrug- 
ger  pointed  out  that  want  of  respiratory 
movements  and  of  resonance  on  percus- 
sion were  the  leading  physical  signs, 
while  the  symptoms  present  chiefly  con- 
sisted in  dyspnoea  on  exertion  and  disten- 
sion of  the  jugular  and  external  veins ; 
cough  being  unfrequent,  expectoration 
scanty,  and  the  decubitus  of  the  patient 
remaining  unaffected.  Corvisart,  in  his 
Commentary,  adds  to  these  S3fmptoms  a 
progressive  emaciation,  and  also  a  febrile 
diathesis,  occasional  partial  perspirations, 
loss  of  appetite  and  of  sleep,  paroxysms  of 
dyspnoea,  and,  in  rare  instances,  oedema, 
vi'hich  occasionally  is  limited  to  the  limbs 
of  the  affected  side. 

When  the  complication  of  hronchicetasis 
is  absent,  the  contraction  of  the  indurated 
pulmonary  tissue  produces  a  gradual  re- 
traction of  the  chest-wall  on  the  affected 

bered  that  the  same  condition  is  sometimes 
observed  in  the  acute  stage.    It  has  also  been 
noticed  by  Bamberger  over  bronchial  dilata- 
tions ;  Oest.  Zeitsch.  1859  (Charcot). 
'  Durand-Fardel,  loc.  cit.  608. 
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side,  which  is  general  when  the  whole  of 
the  lung  has  heen  affected,  or  partial  in 
che  upper  or  lower  parts  of  the  chest,  ae- 
cording  to  the  site  of  the  induration.  If 
the  affection  is  extensive,  displacement  of 
the  heart  occurs  either  upwards  when  the 
consolidation  is  seated  at  the  apex  of  the 
lung,  or  if  the  affection  be  general,  or  im- 
plicates a  large  part  of  the  base,  the  heart 
is  drawn  towards  the  affected  side.  The 
contraction  of  the  side  has  been  stated  by 
Dr.  Stokes  to  be  as  great  as  that  following 
pleurisy,  with  the  same  approximation  of 
the  riljs,  and  procidentia  of  the  shoulder. 
Dr.  Walshe,  however,  denies  that  this 
form  of  retraction  is  produced  by  simple 
"  cirrhosis." 

The  respiration  in  some  cases,  when 
there  is  no  dilatation'  of  the  tubes,  has 
been  observed  to  be  bronchial ;  but  there 
are  very  few,  if  anj^,  authentic  records  of 
the  physical  signs  in  this  state.  "Weak  or 
suppressed  breathing  must  be  admitted  as 
being  a  priori  possible.  "VVe  have,  I  be- 
lieve, no  data  respecting  the  condition  of 
the  vocal  fremitus  and  resonance  in  this 
condition. 

(c)  Wiien  dilatation  of  the  hroncM  coexists 
icith  chronic  'pulmonary  induration,  many 
■^'ariations  occur  both  in  the  symptoms 
and  in  the  physical  signs.  As  a  whole, 
as  before  stated,  they  closely  simulate 
those  of  tubercular  phthisis;  but  the  prog- 
ress of  the  disease  is  usually  slow,  and  the 
deterioration  of  health  and  strength  pro- 
ceeds rather  through  a  series  of  exacerba- 
tions than  li}-  any  marked  continuously 
progressive  disease.  Dyspnoea  is  almost 
constant,  though  not  an  absolutely  inva- 
riable symptom.  The  decumbency  (when 
mentioned)  is  commonly  on  the  affected 
side.  The  pulse  perspiration  ratio  does 
not  appear  to  be  necessarily  or  notably  per- 
verted.'' Cough  is  usually  persistent,  and 
is  liable  at  times  to  marked  exacerbations. 
It  may  be  dry,  as  originally  noticed  by 
Avenbrugger  and  Chomel,  but  more  com- 
monly it  is  attended  by  expectoration. 

The  sputa,  when  present,  are  variable 
in  their  characters  :  sometimes  they  are 
simply  mucoid  ;  more  commonly  they  are 
puriform.  Under  the  influence  of  inter- 
current Pneumonia  they  may  become  at 
times  rusty  in  tint.  When  ulceration  is 
proceeding  they  acquire  a  brick-dust  ap- 
pearance, and  under  these  circumstances 
they  are  often  profuse.  They  often  pre- 
sent a  dirty  greenish-gray  appearance, 
which  may  approach  a  bottle-green  or 


'  E.  g.,m.  Dr.  Andrew  Clark's  case.  Res- 
piration was  bronchial  under  the  clavicle  of 
the  affected  side,  where  there  was  only  a 
"  thickened  sub-pleural  nodule,"  and  where 
the  lung  tissue  otherwise  appeared  healthy. 
There  were,  however,  cavities  in  the  central 
parts  of  the  lung. 

*  Dr.  Walshe's  case. 


inky  tint,'  and  they  are  either  confliuent, 
or  consist  of  floating  masses  of  irregular 
outline,  marked  by  black  specks  and  spots 
of  the  size  of  a  millet  or  hemp  seed,  and 
they  may  contain  a  large  amount  of  pig- 
ment and  fragments  of  the  elastic  tissue 
of  the  lung.  2"  The  color  of  the  sputa  de- 
scribed by  Traube  has  also  been  noticed 
by  other  observers.  That  these  charac- 
ters are  common  to  dilatation  of  the  bron- 
chi is  apparent  from  Earth's  description' 
of  their  appearance  under  these  circum- 
stances. In  one  of  his  cases,  where  there 
was  a  "black  softening"  of  the  pulmo- 
nary tissue,  they  were  of  a  chocolate 
tinge. 

Fetidity  of  the  sputa  and  also  of  the 
breath  is  a  very  frequent  accompaniment 
of  this  condition.  I  find  it  mentioned  in 
eleven  out  of  the  thirty -nine  cases  which 
I  have  analyzed.  In  four  of  these  it  ac- 
companied gangrene  of  the  lungs,  but  in 
five  others  there  was  no  evidence  of  this 
state.  In  two  cases,  however,  the  data 
are  imperfect.  This  offensive  character 
of  the  sputa  may  indeed  coexist  with  sim- 
ple bronchitis  or  with  bronchial  dilatation 
without  pulmonary  induration  ;  but  the 
latter  is  the  most  common  condition  in 
which  it  occurs,  particularly  when  ulcera- 
tion and  the  formation  of  cavities'  have 
taken  place. 

Htemoptysis  is  comparatively  a  com- 

'  Traube  (Deutsche  Klinik,  18.59,  477)  con- 
siders these  characters,  and  particularly  the 
dark  specks,  as  sufficient  to  distinguish  the 
sputa  of  Chronic  Pneumonia  from  those  of 
tubercular  phthisis,  which  he  says  are  masses 
of  yellow  or  whitish  color,  float  in  water,  and 
keep  their  round  shape,  and  do  not  present 
these  black  specks.  The  sputa  of  phthisis 
are,  however,  more  varied  in  their  appearance 
than  those  here  stated,  and  masses  of  pig- 
ment are  not,  I  believe,  uncommon  in  them. 

2  Dr.  Walshe. 

3  Loc.  cit.  524. 

^  See  Dr.  Laycock  on  "Fetid  Bronchitis," 
Case  iv.  p.  27.  Fetidity  of  the  sputa  and  of 
the  breath,  in  connection  with  chronic  pul- 
monary induration,  was  recognized  as  early 
as  by  Willis.  Dr.  Laycock,  (p.  9)  quotes  a 
case  by  this  author,  of  a  dignitary  of  the 
Church  who  was  long  troubled  with  this 
symptom,  and  in  whom  some  years  later  the 
whole  of  one  lung  had  undergone  the  change 
in  question.  Dr.  Laycock  distinguishes  this 
odor  as  fecal,  in  contrast  to  the  special  odor 
of  pulmonary  gangrene.  In  a  chemical  in- 
vestigation undertaken  of  one  case  by  Dr. 
Gamgee,  the  reaction  of  the  sputa  was  alka- 
line. I  have  found  the  reaction  alike  in  sev- 
eral cases  of  fetid  sputa ;  in  one  also,  now 
under  my  care,  presenting  the  physical  signs 
of  the  state  at  present  under  consideration. 
Dr.  Walshe  (loc.  cit.)  notes  that  the  sputa 
are  particularly  fetid  without  being  gan- 
grenous, though  in  his  case  there  was  gan- 
grene of  the  opposite  lung,  but  probably  of 
more  recent  date. 
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mon  symptom.  I  find  it  mentioned  in 
sixteen  out  of  thirty-nine  cases  ;  in  seven- 
teen tlie  data  are  imperfect ;  in  six  others 
its  absence  may  he  reasonahly  inferred. 
In  six  cases  it  was  the  first  symptom  tliat 
attracted  attention,  though  cougli  liad  ex- 
isted in  some  antecedently  ;  in  two,  how- 
ever, of  tliese  there  is  evidence  of  tuber- 
culosis, and  tubercles  were  also  present  in 
three  other  cases  in  which  it  appeared  in 
the  course  of  the  disease.  In  nine  others 
there  were  either  vdccrations  or  cavities 
present,  and  in  two  only  (in  both  of  which 
it  was  slight)  are  neither  of  the  above 
conditions  recorded.  In  some  cases  where 
it  appeared  early,  it  is  possible  that  the 
ulceration  of  previously  dilated  bronchi 
may  have  been  the  cause  of  its  appear- 
ance, and  that  the  Broncho-pneumonia 
thus  excited  may  have  led  to  the  subse- 
quent induration  of  the  lung,  since  in 
most  of  these  many  years  intervened  be- 
tween its  appearance  and  the  final  fatal 
issue. 

The  amount  of  blood  expectorated  varies 
considerably.  In  the  majority  of  cases  it 
has  been  moderate,  but  it  is  occasionally 
repeated  and  it  may  prove  the  cause  of 
death.'  In  a  case  by  W.  Schmidt,^  where 
there  was  no  evidence  of  tubercle,  the  pa- 
tient had  had  seventy  attacks  of  pulmo- 
nary hemorrhage  in  the  course  of  twenty- 
three  years. 

The  physical  signs  depend  on  the  exist- 
ence of  dilated  bronchi  and  of  cavities  in 
an  indurated  and  retracted  lung.  The  re- 
traction of  the  side  and  the  displacement 
of  the  heart  reaches  its  extreme  degree  in 
this  condition ;  and  when  the  riglit  lung  is 
affected,  the  right  ventricle  of  the  heart 
may  be  found  beyond  the  nipple'  on  that 
side.  There  is  an  absolute  deficiency  of 
expansion,  though  some  elevation  move- 
ments may  persist  over  the  affected  lung. 
Percussion  gives  a  high-pitched  wooden 
resonance,  which  may  even  be  amphoric 
or  tubidar,  when  large  dilatations  occur 
near  the  surface,  and  particularly  in  the 
infra-clavicular  regions.  The  respiration 
presents  in  varying  degrees  the  characters 
of  bronchial  or  blowing.  Bronchophony 
and  pectoriloquy,  the  latter  also  occurring 
in  the  whispering  variety,  are  most  com- 
monly met  with  over  the  affected  parts. 
The  vocal  fremitus  is  usually  exaggerated, 
but  its  absence  has  been  noticed  when 
both  bronchial  breathing   and   broncho- 


'  As  in  Dr.  Sutton's  second  case,  J  and  in 
one  by  Dr.  Foot,  Dub.  Journ.  186(),  xli.* 
The  latter  case  was  probably  tubercular,  and 
the  former  is  not  free  from  the  same  suspi- 
cion.       , 

^  Zwei  Falle  von  Chronischen  Pneumonic  ; 
Erlangeu,  1863.  Schmidt's  Jahrb.  1866,  p. 
132.* 

^  Dr.  Walshe's  case. 


phony  have  been  present.'  Ealcs  of  vari- 
able size  are  usually  heard  over  the  di- 
lated tubes.  They  are  commonly  large 
and  bubbling,  and  are  not  unfrequently 
metallic  or  cavernous  in  character.  AVhen 
one  lung  only  is  implicated,  or  unless  re- 
cent secondary  Pneumonia  has  supervened 
on  the  opposite  side,  the  unaflected  side 
is  generally  hyper-resonant,  and  the  in- 
creased clearness  on  percussion  may  ex- 
tend across  the  middle  line,  so  that  under 
the  clavicle  on  the  affected  side,  as  was 
pointed  out  by  Sir  II.  Marsh,^  the  dulness 
is  greater  towards  the  acromial  angle 
than  towards  the  sternal  articulation  of 
the  clavicle.  The  respiration  in  the  sound 
side  is  exaggerated — puerile  ;  rales  are 
only  heard  here  when  bronchitis  or  Pneu- 
monia is  present  as  a  complication.  Liv- 
idity  of  the  face,  amounting  to  a  minor 
degree  of  cyanosis,  is  observed,  and  dis- 
tension of  the  jugular  veins  appears  to  be 
comparatively  not  unfrequent.  Peculiar 
white  spots  on  the  face  have  been  noticed 
by  Drs.  Barlow  and  Sutton,  and  by  Dr. 
Andrew  Clark.'  Gangrene  of  the  ex- 
tremities has  been  noticed  as  a  complica- 
tion in  elderly  people.^  Clubbing  of  the 
fingers  was  noticed  in  a  case  by  Ziemssen. 

Pyrexia,  though  commonly  existing  only 
to  a  slight  degree,  is  more  or  less  present 
during  the  progress  of  these  cases.  There 
are  periods  when  fever  is  not  present,  and 
its  occurrence  appears  to  be  due  either  to 
intercurrent  Pneumonia  or  to  ulcerations 
and  inflammatory  action  in  the  indurated 
tissue  surrounding  the  dilated  bronchi. 
In  some  cases  of  long  continuance  it  is 
noticed  as  having  occurred  at  variable  in- 
tervals, alternating  with  apyrexial  periods 
of  considerable  duration  during  the  course 
of  many  years.'  A  large  jjroportion  of 
the  recorded  cases  show  a  certain  inter- 
mitting degree  of  febrile  action,  which  in 
some  instances  has  been  severe  and  of  a 
hectic  type  towards  the  close  of  life.  In 
other  instances,  even  under  these  circum- 
stances, the  febrile  action  has  been  slight, 
or  almost  imperceptible.  Exact  ther- 
mometric  observations  appear,  however, 
to  be  entirely  wanting  in  all  the  recorded 
cases  of  this  disease,   i 

Dropsy  is  a  very  common  symptom.  It 
is  mentioned  in  thirteen  out  of  thirty-nine 
cases.  Its  absence  is  only  distinctly  re- 
corded or  presumably  inferable  in  eight. 
It  is  seldom  extensive,  and  most  com- 
monly affects  only  the  lower  extremities. 


'  As  in  a  case  by  Dr.  Green,  Dub.  Quart. 
Journ.  1846,  p.  510.* 

2  Note  by  Sir  D.  Corrigan,  Dub.  Med.  Gaz. 
1857,  p.  284. 

3  Dr.  A.  Clark  considers  tliese  to  be  indica- 
tions of  fibroid  degeneration  of  the  skin. 

<  Durand-Fardel,  loc.  cit.  604. 
5  Schmidt's  second  case,  loo.  cit. 
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It  is  sometimes  associated  with  albumin- 
uria and  casts  of  tubes,  but  in  other  cases 
the  absence  of  these  has  been  noted.' 
Ascites,  as  noticed  by  Durand-Fardel,  is 
extremely  rare.  ^  Diarrhcfia  is  not  uncom- 
mon even  without  ulceration  of  the  in- 
testines. The  latter  cause,  and  probably 
of  a  tubercular  character,  existed  however 
in  some  cases.'  Yomiting  is  also  occa- 
sionally observed.  In  some  cases  where 
it  has  been  severe,  albuminuria  has  been 
simultaneously  present.  In  other  in- 
stances it  is  excited  by  spasmodic  cough, 
by  diflSculty  of  expectoration,  or  occa- 
sionally by  the  offensive  character  of  the 
sputa.  In  a  few  instances  no  explanation 
of  its  occurrence  has  been  recorded. 
Emaciation  and  loss  of  flesh  proceed  in 
some  cases  to  an  extreme  degree ;  in 
others,  though  cough  had  lasted  long, 
there  does  not  appear  to  have  been  much 
wasting  of  the  tissues,  but  there  are  very 
few  cases  which  do  not  present  this  to 
some  extent. 

DiAGi>rosis. — The  diagnosis  of  Chronic 
Pneumonia  rests  on  the  recognition  of  the 
consolidation  of  the  luug,  with  or  without 
the  presence  of  cavities. 

As  a  general  rule,  the  affection  being 
unilateral,  we  have  to  deal  only  with 
causes  which  may  affect  one  lung  singly  ; 
and  the  diseases  with  which  this  state 
may  be  confounded  are — pleurisy  with 
eflusion,  or  pleurisy  with  retraction,  col- 
lapse of  the  lung,  tubercle,  and  cancer. 

The  possibility  of  Pleitritic  Effusion  can 
only  be  admitted  in  the  more  recent  cases 
when  retraction  of  the  side  has  not  already 
occurred.  Under  ordinary  circumstances 
in  chronic  induration,  the  absence  of  en- 
largement of  the  side,  the  distinctness  of 
the  intercostal  spaces,  and  the  presence  of 
bronchial  breathing,  bronchopliony,  and 
increased  vocal  fremitus,  are  usually  suffi- 
cient to  exclude  the  idea  of  fluid  in  the 
pleura.  In  the  rare  cases  where  the  res- 
piratory sounds  together  with  the  vocal 
resonance  have  been  inaudible,  the  mis- 
take has  actually  occurred,^  but  attention 
to  the  state  of  the  intercostal  sjiaces  would 
probably  prevent  this  fallacy.  A  further 
guide  in  such  cases  is  the  position  of  the 
heart,  particularly  when  the  affection  is 
on  the  left  side.  In  effusion  it  is  pushed 
from  the  dull  side.  In  Chronic  Pneumonia 
without   retraction   it    is   not    displaced. 

'  In  Ziemssen's  case  (loo.  clt.)  albumen 
was  absent  from  the  urine  when  anasarca 
was  first  noticed,  and  only  appeared  later 
together  with  casts  of  tubes.  The  data  re- 
specting the  urine  are,  as  a  general  rule,  im- 
perfect in  most  of  the  recorded  cases. 

2  Loo.  cit.  612. 

»  As  in  one  by  Sir  D.  Corrigan,  Dub.  Hosp. 
Gaz.  1857. 

•*  GrisoUe,  p.  342. 


Depression  of  the  diaphragm  would  also 
aid  in  the  recognition  of  pleurisy.  In  the 
majority  of  cases,  however,  these  difiicul- 
ties  are  unUkely  to  occur. 

Pleurisy  icith  retraction  of  the  side  may 
offer  greater  difiiculties,  particularly  if  the 
indurated  lung  does  not  contain  dilated 
bronchi. 

In  Chronic  Pneumonia,  however,  the 
retraction  is  more  general  than  in  pleurisy, 
and  is  not,  according  to  the  most  recent 
evidence,  attended  with  the  same  degree 
of  twisting  of  the  ribs  on  their  axes,  or 
with  the  procidentia  of  the  shoulder  and 
tilting  outwards  of  the  angle  of  the  scapula, 
which  attends  the  retraction  following 
pleurisy. '  Bronchial  breathing  and  bron- 
chophony are  common  to  both  affections ; 
and  in  pleurisy,  even  signs  of  excavation 
may  occasionally  be  simulated  by  marked 
pectoriloquy.  But  such  cases,  which  are 
the  exception  in  chronic  pleurisy,  are  the 
rule  in  pulmonary  indurations  associated 
with  dilatation  of  the  bronchi ;  and  there- 
fore the  existence  of  signs  of  cavities,  par- 
ticularly when  general,  and  when  asso- 
ciated with  large  and  metallic  rales  heard 
over  the  affected  lung,  will  be  strong  evi- 
dence in  favor  of  the  latter  condition. 
The  diagnosis  will  also  be  aided  by  the 
other  features  of  the  case.  The  charac- 
ters of  the  expectoration  are  often  pecuUar 
in  Clironic  Pneumonia.  In  pleurisy,  if 
bronchitis  be  present,  they  are  simply 
bronchitic,  and  their  source  may  be  dis- 
covered by  the  rales  in  the  opposite  lung. 
Ilasmoptysis  can  only  take  place  in  simple, 
pleurisy  under  some  conditions  affecting 
the  opposite  lung.  If  these  he  undisoover- 
able,  the  presumption  would  be  in  favor 
of  Chronic  Pneumonia.  Pyrexia  and 
emaciation  are  rarely  found  in  simple 
chronic  xsleuritic  retraction  ;  and  diarrhcea 
is  also  uncommon  except  in  the  later 
stages  of  cases  complicated  with  albumin- 
uria. Regarded  as  a  whole,  although  no 
single  diagnostic  sign  exists  for  the  dis- 
crimination of  the  two  affections,  the 
group  of  symptoms  characterizing  Chronic 
Pneumonia  are  sufficiently  distinct  to  pre- 
vent, in  the  majority  of  cases,  the  possi- 
bility of  this  error  in  diagnosis. 

Simple  Collapse  of  the  Lung,  sufficiently 
extensive  to  simulate  retraction  with  in- 
duration, can  only  occur  in  the  adult  as  a 
consequence  of  obstruction  of  one  of  the 
main  bronchial  tubes.  Except  from  the 
introduction  of  a  foreign  body,  this  can 
only  occur  from  external  pressure— as 
from  an  aneurism  or  a  tumor  originating 
in  the  bronchial  glands — and  would  then 
be  attended  with  other  pressure  symptoms, 

'  Dr.  Walshe,  Med.  Times  and  Gaz.  1856, 
i.  1858.  The  author  is  indebted  to  Dr. 
Walshe's  masterly  analyses  for  most  of  the 
data  on  the  subject  of  diagnosis. 
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or  by  the  ph5-sical  signs  indicative  of  the 
nature  of  tlie  disease.  Collapse  of  the 
lung  is  further  attended  with  weakened 
or  suppressed  respiratory  murmurs.  Bron- 
chophony, also,  is  rarely  heard  over  such 
parts,  and  would  be  practically  impossible 
when  the  collapse  originated  from  obstruc- 
tion of  the  bronchi.  Signs  of  dilated 
bronchi  are  also  entirely  wanting  except 
in  the  acute  form  of  Broncho-pneumonia. 
Pyrexia,  and  other  symptoms  enumerated, 
are  also  absent  in  uncomplicated  cases  of 
collapse. 

Caivxr  of  the  Lung  produces  retraction 
of  the  side,  and  may  lead  to  signs  of  ex- 
cavation. In  it,  however,  the  displace- 
ment of  the  heart  is  much  less  considera- 
ble. The  dulness  commonly  extends 
across  the  middle  line,  while  in  retraction 
from  Pneumonia  the  sound  lung  usually 
encroaches  on  the  affected  side.  In  can- 
cer, also,  pressure  signs  may  be  present : 
the  excavations  are  more  extensive,  and 
haemoptysis  is  commonly  more  profuse 
and  repeated.  The  peculiar  currant-jelly- 
like expectoration  of  cancer  has  not  been 
met  with  in  any  of  the  recorded  cases  of 
pulmonary  induration.  Pain  in  the  chest 
is  also  much  more  common  in  cancer  than 
in  Chronic  Pneumonia  ;  in  the  latter  dis- 
ease it  appears  scarcely  ever  to  be  a 
prominent  feature.  Local  limitation  to 
one  side,  and  the  absence  of  secondary 
cancerous  affections,  are  less  certain 
guides,  but  they  are  pro  tanto  in  favor  of 
simple  induration.  The  existence  of  the 
cancerous  cachexia  has  not  been  distinct 
in  the  cases  which  I  have  seen  of  primary 
cancer^of  the  lung.  Emaciation  and  py- 
rexia are  common  to  both  classes  of  dis- 
ease. The  duration  of  the  case,  where  it 
has  exceeded  more  than  two  years,  is,  ac- 
cording to  Dr.  Walshe,  almost  sufficient 
to  exclude  cancer ;  and  this,  together 
with  the  features  first  enumerated,  are 
adequate  for  the  diagnosis  of  the  two  dis- 
eases. 

The  diagnosis  from  tubercle  presents 
considerable  difficulties  in  some  aspects  of 
the  question.  It  is,  I  think,  by  no  means 
improbable  that  a  tubercular  Pneumonia 
may,  under  favorable  circumstances,  pro- 
duce a  local  induration  of  a  part  or  even 
of  the  whole  of  one  lung  without  neces- 
sarily entailing  a  secondary  aflfection  of 
the  opposite  lung  or  of  other  organs.  The 
indurations  attending  chronic  tubercular 
phthisis  are  almost,  if  not  absolutely, 
identical  in  their  nature  with  those  re- 
sulting from  a  non-tubercular  inflamma- 
tion ;  and  the  final  result  in  both  cases, 
of  cicatricial  tissue  traversed  by  dilated 
bronchi,  produces  a  condition  in  which 
the  physical  signs  and  symptoms  of  the 
two  affections  are  precisely  similar.  Such 
cases  are,  however,  exceptional.  In  tu- 
bercle the  disease  is  commonly  progres- 


sive, and  it  is  only  in  very  rare  cases  that 
the  opposite  lung  is  not  implicated.  The 
difficulty  of  diagnosis,  however,  refers 
rather  to  affections  of  the  apex  than  to 
those  of  the  base  of  the  lung.  A  double 
apex  affection,  attended  witii  the  signs  of 
cavities,  is  immensely  in  favor  of  the  tu- 
bercular origin  of  the  disease.  When,  as 
in  some  instances,  the  consolidation  af- 
fects the  base  of  one  lung  and  the  apex  of 
the  other,  this  presumption  has  also  the 
greatest  amount  of  probability  in  its  favor. 
A  unilateral  induration  of  the  whole  or 
the  greater  part  of  one  lung,  when  the 
opposite  lung  is  hypertrophous  and 
healthy,  aft'ords  on  the  other  hand  strong 
evidence  against  the  tuberculous  nature 
of  the  affection.  Neither  the  presence 
nor  absence  of  hssmoptysis,  of  pyrexia,  or 
diarrhrea,  afford  any  material  additional 
aid,  since  they  may  all  occur  in  chronic 
induration,  and  may  be  absent  in  cases  of 
chronic  phthisis,  at  least  during  long  pe- 
riods. Petidity  of  the  sputa  is  rare  in 
phthisis,  very  common  in  Chronic  Pneu- 
monia with  dilated  tubes  ;  but  it  may  ex- 
ist in  the  former  and  may  be  absent  in 
the  latter.  Under  all  the  circumstances 
to  which  I  have  now  alluded,  the  history 
of  the  patient  may  afford  some  aid.  The 
history  of  a  previous  acute  attack  occur- 
ring on  the  affected  side  is  largely  in  favor 
of  the  diagnosis  of  simple  induration. 
The  existence  of  an  antecedent  but  long- 
continued  bronchitis,  coupled  with  occa- 
sional attacks  of  pyrexia,  and  gradually 
increasing  dyspnoea,  would  lead  to  the 
same  conclusion  ;  and  practically — though 
some  cases  have  been  recorded  as  errors 
in  diagnosis — the  data  for  the  recognition 
of  the  disease  are  usually  sufficiently  clear 
to  avoid  most  of  the  fallacies  which  may 
lead  to  an  erroneous  conclusion. 

Prognosis.— This  may  be  best  studied 
by  considering  the  duration  of  the  record- 
ed cases.  Of  these  the  duration  in  eight 
was  unknown.  In  four,  death  appears  to 
have  taken  place  within  twelve  months 
from  the  first  serious  symptoms,  though 
whether  this  represents  the  whole  dura- 
tion of  the  disease  may  be  considered  as 
doubtful.  The  shortest  recorded  period 
is  three  months,  mentioned  in  two  of 
Charcot's  and  in  one  of  Sir  D.  Corrigan's 
cases,  and  both  the  former  appear  to  have 
been  simply  cases  of  the  acute  disease 
running  a  protracted  and  fatal  course  and 
ending  in  ulcerative  excavation  of  the 
lung.  In  the  case  before  quoted  from 
Andral,  where  also  the  pulmonary  indu- 
ration succeeded  to  an  acute  attack  of 
Pneumonia,  death  took  place  within 
eighteen  months  ;  but  in  a  similar  case 
recorded  by  Ziemssen  in  a  child,  nine 
years  of  progressive  illness  elapsed  be- 
tween the  first  attack  and  the  fatal  ter- 
mination.   In  the  remainder  analyzed, 
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the  disease  was  of  unknown  duration  in 
six  cases.  Dating  from  the  first  symp- 
toms, deatli  tools  place  in  four  cases  with- 
in 2  j-ears,  in  two  within  3  years,  in  four 
within  4  years,  in  four  within  5  years,  in 
two  within  6  years,  in  two  within  8  years, 
iu  three  within  11  years,  and  in  six  cases 
life  was  protracted  to  14,  20,  23,  27,  34, 
and  44  years.  Excluding  the  cases  of  un- 
known duration — in  many  of  which,  how- 
ever, pulmonary  symptoms  had  existed 
during  some  years — and  excluding  also 
those 'where  death  took  place  in  less  than 
12  months,  we  find  that  fourteen  died 
within  5  years,  and  twelve,  or  nearly  an 
equ^l  number,  lived  for  variable,  and 
sometimes  for  considerable,  periods  be- 
yond this  date. 

The  general  conclusion  which  may 
safely  be  drawn  from  these  figures  is, 
therefore,  that  under  favorable  circum- 
stances life  may  be  considerably  protract- 
ed after  distinct  signs  of  consolidation 
have  become  apparent,  and  even  when 
there  has  been  an  occasional  recurrence 
of  threatening  symptoms.'  The  possi- 
bility, indeed,  of  a  nearly  perfect  restora- 
tion to  health,  though  a  considerable  ex- 
tent, sometimes  amounting  to  nearly  the 
whole  of  one  lung,  is  rendered  impervious 
to  air,  may  be  seen  in  some  of  the  eases 
Ijefore  quoted,  especially  in  children, 
where  the  affection  has  succeeded  to  an 
acute  attack  of  Pneumonia  or  of  Broncho- 
pneumonia. In  none  of  these  cases,  how- 
ever, is  there  any  evidence  that  the  af- 
fected part  ever  regained  its  respiratory 
function  ;  and  it  may  be  regarded  as  more 
than  doubtful  whether  organized  cica- 
tricial tissue  of  the  lung  is  ever  removed 
Ijy  any  process,  so  as  to  restore  the  natu- 
ral condition.  In  some  cases,  where  only 
a  part  of  the  lung  has  been  thus  indu- 
rated, its  gradual  contraction  is  compen- 
sated for  by  an  hypertrophous  emphysema 
of  the  remainder ;  and  thus  the  area  over 
which  the  physical  signs  of  induration 
exist  may  gradually  diminish,  and  may 
become  replaced  by  those  of  healthy  pul- 
monary tissue.^  If  the  whole  of  one  lung 
has  been  indurated,  the  process  of  respi- 
ration is  necesarily  confined  to  the  other, 
and  this   increases    the    danger    arising 

■  This  is  particularly  seen  in  two  cases  re- 
corded by  Schmidt  before  quoted,  where  the 
patients  with  signs  of  pulmonary  consolida- 
tion with  cavities  were  under  observation 
during  periods  of  fifteen  and  twenty-three 
years,  and  where  it  is  stated  that  the  second 
of  these  outlived  three  physicians  who  at- 
tendiid  him.  A  boy  under  the  care  of  Dr. 
Mayne,  whose  case  is  not  free  from  the  suspi- 
cion of  tubercle,  lived  six  years  of  a  laborious 
life  involving  great  exposure,  after  distinct 
disease  had  been  observed  in  one  lung,  and 
died  only  of  acute  bronchitis  affecting  the 
other.     (Dubl.  Hosp.  Gaz.  1860,  vii.*) 

^  As  in  Bartel's  case,  before  quoted. 


from  an}'  subsequent  disease,  by  which 
the  souiid  organ  may  be  incapacitated 
from  performing  its  functions.' 

The  other  elements  in  the  prognosis  de- 
pend on  the  progress  of  the  disease  in  the 
affected  parts,  and  on  the  general  consti- 
tutional state  of  the  patient. 

Evidences  of  chronic  inflammatory  ac- 
tion in  the  bronchi,  as  shown  by  catarrh, 
with  pyrexia  and  profuse  expectoration, 
have,  in  addition  to  the  exhausting  effects 
which  these  directly  produce,  the  fur- 
ther unfavorable  significance,  that  they 
threaten  an  extension  of  the  inflammatory 
action  to  the  surrounding  pulmonary  tis- 
sue, and  are  thus  a  source  of  danger  from 
ulceration  and  the  formation  of  cavities. 
The  more  quiescent  these  symptoms  ap- 
pear, the  more  favorable  therefore  is  the 
ultimate  prognosis. 

The  existence  of  ulceration  as  shown  by 
haemoptysis,  or  by  the  expectoration  of 
grumous  fragments  of  lung  tissue,  are  un- 
favorable signs  ; "  and  though  hsemoptysis 
may,  as  before  stated,  be  in  some  cases 
frequently  repeated  during  many  years, 
yet,  in  the  majority  of  instances,  cases 
presenting  this  symptom  to  a  marked  de- 
gree have  a  more  unfavorable  course  than 
those  in  which  it  is  slighter  in  amount  or 
altogether  absent ;  and  it  must  further  be 
remembered,  that  such  haemoptysis  may 
occasionally  prove  immediately  fatal. 
Cases  commencing  with  haemoptysis  are 
always  open  to  the  suspicion  of  being  of 
tubercular  origin,  but  the  very  existence 
of  an  indurating  tendency  in  tuberculous 
disease  imparts  to  such  cases  a  compara- 
tively favorable  prognosis  ;  and  some  of 
these,  as  recorded,  appear  to  have  quite 
as  favorable  a  chance  of  prolongation  of 
life  as  those  eases  where  the  primary  in- 
duration appeared  to  be  of  simple  inflam- 
matory origin. 

An  offensive  character  of  the  sputa  al- 
most invariably  gives  a  more  serious  char- 
acter to  the  case ;  but  life  may  in  some 
instances  be  long  protracted  even  after 
this  has  appeared.  Fetidity  of  the  expec- 
toration may  coexist  with  simple  dilata- 
tion of  the  bronchi,  but  the  character  of 
the  secretion  in  such  cases  imparts  to  them 
a  septic  tendency,  and  increases  the  hat)il- 
ity  to  septic  or  gangrenous  Pneumonia, 
either  in  the  affected  or  in  the  opposite 
lung.  In  many  cases,  indeed,  such  fetid- 
ity is  immediately  associated  with  ulcera- 
tive processes,   and    the    recognition  of 

'  As  in  Dr.  Mayne's  case  (Dubl.  Hosp. 
Gaz.  1860,  vol.  vii.),  where  death  was  caused 
by  acute  bronchitis  affecting  the  previously 
sound  lung. 

2  The  discovery  of  elastic  lung  fibres  in 
these  fragments  is  the  only  positive  evidence 
of  pulmonary  destruction  ;  but  when  ulcera- 
tion affects  an  old  induration,  the  elastic 
fibres  may  he  undiscoverable. 
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thes§  may  probably  be  aided  in  great 
measure  by  the  coexisteuce  of  pyrexia 
with  tliis  state. 

The  presence  of  fever  under  sucli  cir- 
cumstances usually  depends  on  the  exist- 
ence of  secondary  Pneumonia  ;  and  when 
it  is  undiscoverable  on  the  sound  side,  it 
is  a  matter  of  great  probability  that  it  is 
extending  in  that  already  aflected.  Py- 
rexia, when  of  long  continuance,  has  been 
indeed  one  of  the  iinal  phenomena  in  nearly 
all  the  recorded  cases,  and  its  existence  is 
always  to  be  regarded  with  the  gravest 
suspicion,  both  in  its  diagnostic  signifi- 
cance and  also  through  its  exhausting  ef- 
fects on  the  nutrition  and  strength  of  the 
patient. 

Emaciation  is  naturally  an  unfavorable 
sign,  but  in  some  cases  death  may  ensue 
without  any  extreme  degree  of  marasmus 
being  attained. 

Dropsy  is  always  an  unfavorable  symp- 
tom. Yery  few  cases  attained  to  any  con- 
siderable prolongation  of  life  after  it  had 
appeared.  Even  when  albuminuria  is  ab- 
sent, it  is  indicative  both  of  serious  dis- 
turbance of  the  circulation  and  probably 
also  of  an  hydtemic  condition  of  the  blood ; 
and  the  coexistence  of  albuminuria  and 
the  presence  of  casts  of  tubes  in  the  urine 
adds  an  additional  gravity  to  the  progno- 
sis, by  their  significance  as  expressions  of 
a  general  impairment  of  nutrition. 

Diarrhoea  and  vomiting  are  also  signs 
of  the  gravest  import.  They  rapidly  ex- 
haust the  patient,  and  in  some  cases  lead 
directly  to  the  fatal  issue.  Einally,  when 
ulcerative  action  is  proceeding,  the  possi- 
bility of  secondary  metastatic  affections 
must  also  be  recollected.  In  one  case,  by 
Andral,  sudden  death  is  reported  to  have 
occurred  without  any  adequate  explana- 
tion being  afforded  of  the  cause  of  such  a 
termination." 

Tebatmekt.  —  The  treatment  of 
Chronic  Pnevimonia  may  be  considered 
under  two  categories.  The  first  includes 
the  cases  where  the  disease  has  recently 
lapsed  from  the  acute  stage.  The  second 
comprehends  those  where  thickening  and 
fibrous  growth  have  taken  place  in  the 
walls  of  the  air-vesicles. 

(a)  Cases  of  the  first  type  are  often 
serious  in  their  character,  and  the  con- 
tinuous pyrexia  and  progressive  emacia- 
tion tend  to  a  fatal  issue. 

The  great  principle  to  be  followed  in 
such  cases  is  steadily  to  maintain  the 
strength  of  the  patient,  and  to  meet  indi- 
vidual symptoms  as  they  arise. 

Sufficient  evidence  exists  to  show  that 
under  these  conditions  progressive  im- 
provement may  be  observed,  and  that  the 
lung  may  be  restored  to  its  healthy  state. 

'  The  suspicion  here  may  arise  of  throm- 
bosis of  the  pulmonary  artery. 


I  have  the  strongest  doubts  whether  medi- 
cinal agents  have  any  direct  elll'ct  in  ac- 
celerating the  absorption  of  the  exudation 
matter  from  the  interior  of  the  air-cells  of 
the  lung,  and  I  believe  that  the  adminis- 
tration of  mercurials,  or  even  of  the  pre- 
parations of  iodine  with  this  purpose,  is 
likely  to  defeat  the  main  object  which 
should  be  pursued  of  maintaining  and 
improving  nutrition. 

As  long  as  pyrexia  persists  the  patient 
should  be  kept  in  bed,  in  order  to  econo- 
mize, as  far  as  possible,  the  expenditure 
of  strength  and  the  waste  of  tissue.  The 
diet  should  be  liberal,  but  proportioned  in 
quantity  and  quality  to  the  digestive 
powers  ;  and  milk  may,  when  it  agrees,  be 
freely  taken  with  advantage.  Alcoholic 
stimulants,  in  moderation,  are  required  in 
most  cases  ;  the  form  selected  is  best  de- 
termined by  their  effects  on  the  individual 
case.  It  is  important  to  watch  their 
effects  on  the  pyrexia,  which  should  be 
made  the  object  of  careful  and  repeated 
thermometric  observations.  It  has  ap- 
peared to  me  that  they  are  best  given  as 
far  as  possible  during  the  periods  of  remis- 
sion, and  that  they  should  be  withheld  or 
given  in  diminished  quantities  before  and 
during  the  febrile  exacerbations.  When 
night  perspirations  are  present,  a  mode- 
rate dose  of  stinmlant  will  often  have  the 
effect  of  checking  these,  and  also  of  ob- 
viating some  of  the  exhaustion  which  is 
felt  on  the  succeeding  morning. 

Cough  may  be  allayed  by  small  doses  of 
opiates  combined  with  three  or  four  drops 
of  the  vin.  ipecacuanhse,  and  with  from 
five  to  ten  grains  of  the  muriate  of  ammo- 
nia. Iron,  quinine,  bark,  and  the  mine- 
ral acids  may  all  be  employed  according 
to  the  special  indications  of  anjemia, 
failure  of  appetite,  sweating,  or  profuse 
expectoration.  If  the  latter  be  present, 
ipecacuanha  should  be  withheld,  and 
ammonia  with  infusion  of  senega  or  ser- 
pentaria  may  be  given.  The  existence  of 
gastric  catarrh  often  forms  an  unfavorable 
complication  of  these  cases.  Its  presence 
appears  to  me  to  contraindicate  most  of 
the  remedies  last  enumerated,  and  it  is 
usually  aggravated  by  the  whole  class  of 
"tonics."  If  it  co-exists  with  much 
cough  and  expectoration,  these  may  be 
met  with  opiates  and  the  muriate  of  am- 
monia, while  the  gastric  disorder  is  best 
treated  by  bismuth,  alkalies,  and  occa- 
sionally by  small  doses  of  hydrocyanic 
acid.  'Under  this  management  a  gradual 
improvement  will  often  take  place,  and  it 
has  appeared  to  me  that  this  may  be  aided 
by  small  blisters  repeatedly  applied  over 
the  affected  side— a  method  which  I  think 
better  than  the  use  of  extensive  vesica- 
tion, which  may  disturb  sleep  and  exhaust 
the  patient. 

(b)  In  the  treatment  of  chronic  indura- 
tion, it  is,  I  believe,  best  to  recognize  the 
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fact  that  fibrous  tissue  once  formed  is  in- 
capable of  being  removed  by  medicinal 
treatment.  Tlie  management  of  sucli 
cases  is  therefore  mainly  hygienic,  and 
should  be  directed  to  maintain  the  health 
and  to  prevent  extension  of  the  disease  in 
the  affected  side  or  secondary  affections  of 
the  opposite  lung. 

The  dilatation  of  the  bronchi  which 
commonly  attends  this  condition,  renders 
the  patient  liable  to  catarrh;  and  since 
it  is  from  repeated  attacks  of  bronchial 
inflammation  that  the  most  dangerous 
effects  of  the  disease  are  likely  to  arise, 
the  avoidance  of  all  causes  of  this  nature 
is  therefore  of  primary  importance.  Flan- 
nel worn  next  the  skin,  the  avoidance  of 
exposure,  and  the  resources  of  a  climate 
suited  to  the  individual  case,  and  which 
may  be  in  part  determined  by  experience 
and  in  part  by  the  conditions  of  irrita- 
bility or  of  more  or  less  tendency  to  bron- 
chial secretion,  are  among  the  most  im- 
portant elements  to  be  considered  among 
the  prophylactic  agencies. 

Every  fresh  catarrh  should  be  at  once 
and  promptly  met,  at  least  in  its  acute 
stage,  by  confinement  to  a  regulated 
atmosphere,  by  counter-irritation  to  the 
chest,  and  by  opiates,  ipecacuanha,  or 
muriate  of  ammonia. 

The  maintenance  of  the  general  health 
and  of  the  nutrition  are  also  of  essential 
importance.  A  liberal  diet,  of  which 
milk  may  form  a  large  share,  and  a  judi- 
cious use  of  alcoholic  stimulants  whenever 
pyrexia  is  absent,  are  almost  always  re- 
quired. Cod-liver  oil  may  also  be  taken 
with  advantage  during  long  periods  when 
the  digestion  will  tolerate  its  use.  Iron 
and  bark  should  be  given,  if  the  indica- 
tions for  their  administration  arise. 

If  any  of  the  severer  complications  are 
present,  they  should  be  appropriately 
treated — haemoptysis  by  gallic  acid  or 
the  acetate  of  lead  or  ergot  :  diarrhoea  by 
astringents  ;  vomiting  by  small  doses  of 
opiates  or  by  hj^drocyanic  acid  ;  and  gas- 
tric catarrh  by  bismuth  and  alkalies. 

Profuse  expectoration  may  be  met  by 
inhalations  of  oleum  picis,  creosote,  or 
carbolic  acid,  either  in  the  form  of  vapor 
or  by  means  of  a  weak  solution  in  an 
atomizer  ;  and  the  muriate  of  ammonia 
may  sometimes  be  used  with  advantage  in 
the  same  manner.  The  inhalation  of  the 
vapor  of  the  oil  of  turpentine  has  been 
tried  in  some  cases  where  the  sputa  have 
been  fetid,  but  unfortunately  without 
much  success.  The  vapor  of  iodine  has 
appeared  to  me  to  give  more  relief  in 
some  cases  when  gangrene  has  imparted 
this  character  to  the  sputa.  Port  wine 
in  full  doses  often  has  a  most  beneficial 
effect  in  cases  characterized  by  profuse 
expectoration,  and  preparations  of  bark 
and  the  mineral  acids  have  also  a  favor- 
able influence. 


Opiates  not  only  check  secretion,  but 
diminish  the  violence  of  the  cough,  and 
relieve  the  bronchi  from  the  continual 
tendency  thus  excited  to  produce  further 
dilatation. 

The  treatment  of  albuminuria,  dropsy, 
or  ulceration  of  the  pulmonary  tissue, 
when  this  has  occurred,  is  unfortunately 
almost  beyond  the  reach  of  remedial 
agents  :  and  though  much  may  he  effected 
before  these  complications  have  occurred, 
the  later  stages  of  this  condition  can  only 
be  met  by  such  indications  as  may  pro- 
mote the  comfort  of  the  patient,  rather 
than  with  any  hopes  of  restoration. 


APPENDIX  TO  ARTICLE  ON  CHRONIC 
PNEUMONIA. 

The  rarity  of  this  disease  and  the  difficulty 
attending  some  points  of  its  pathology  induce 
me  to  believe  that  references  to  the  most  im- 
portant published  cases  illustrating  it  may 
possibly  be  nseful  to  otliers.  I  shall  continue 
to  mark  tlie  cases  which  I  have  tabulated  by 
an  asterisk  (*). 

Bayle  (Phthisie  Pulmonaire),  two  cases 
of  "phthisie  aveo  melanose."*  Laennec 
(Forl)Ks's  translation,  2d  Edition,  p.  112),  a 
case  of  dilatation  of  the  bronchi  with  pulmo- 
nary induration.*  Andral  (Clinique  Medi- 
cate, iii.  obs.  Ixiv.),  a  case  where  induration 
of  the  lung  succeeded  an  attack  of  acute 
pneumonia.*  Dr.  Stokes  (Diseases  of  Chest, 
p.  150),  a  case  of  chronic  pulmonary  indura- 
tion with  dilatation  of  the  bronchi.*  Jaccoud 
Clinique  M6dicale,  p.  82),  sclerosis  of  the 
lung  with  dilatation  of  the  bronchi — tubtrcu- 
larf*  Herard  and  Cornil  (Phthisie  Pulmo- 
naire, 167),  induration  of  lung  with  bronchial 
dilatation.*  Ziemssen  (Pleuritis  und  Pueu- 
monie  im  Kindesalter),  a  case  of  nine  years' 
standing  in  a  child,  probably  resulting  from 
an  attack  of  acute  pneumonia ;  dilatation  of 
bronchi  in  both  lungs  ;  induration  of  one.* 
Barth  (Rech.  sur  la  Dilatation  des  Bronches ; 
Mem.  Soo.  Med.  Obs.  1856),  six  cases;*  som 
probahly tubercular.  Heschl(Prager Vierteljahr- 
esch.  1856,  ii.),  two  cases  :  only  pathological 
details.)*  W.  Schmidt  (Zwei FaUe  von cliron- 
ischen  Pneumonie,  Diss.  Erlangen,  1863).* 
Charcot  (De  la  Pneumonie  chronique),  three 
cases,*  two  acute.  Dr.  Green  (Path.  Soc. 
Trans.,  vol.  xx.),  ulcerative  pneumonia.* 
Dr.  Peacock  (Edinb.  .lourn.  1855).*  Raim- 
bert  (Joura.  M^d.  et  Pharm.  de  Bruxelles: 
analysis  in  Gazette  Hebdom.  1856),  one  case 
incomplete  ;*  others  referred  to  are  described 
as  "  carnification."  Dr.  Andrew  Clark,  a 
case  of  fibroid  phthisis*  (Trans.  Clin.  Soc. 
i.),  probahly  tubercular. 

The  following  are  described  as  cases  of 
"cirrhosis ;" — 

Sir  D.  Corrigan  (Dublin  Journal,  1838,  and 
Dublin  Hospital  Gazette,  1857),  three  cases 
with  post-mortem  results.*  Dr.  Walshe  (Med. 
Times  and  Gazette,  1856),  the  most  fully-re- 
corded case  extant  with  commentary.*  Dr- 
Mayne  (Dub.  Hosp.  Gaz.,   1857  and  1860), 
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two  cases,*  tlie  last  doubtfully  tubercular.  Dr. 
Green  (Dublin  Quarterly  Journal,  1846).''' 
Dr.  Law  (ib.  1848),*  probably  tubercular.  Dr. 
Jennings  (ib.  18B6).*  Dr.  Foot  (ib.  1866), 
douhtfullji  tubercular.*  Dr.  Wilks  (Path.  Soc. 
Trans.,  viii.),  probably  tubercular^  mentions 
"spots  of  strumous  deposit"  in  the  opposite  lung. 
Drs.  Barlow  and  Sutton  (Path.  Soc.  Trans, 
xvi.),*  Dr.  Fagge  (ib.  vol.  xx.).*  Dr.  Bar- 
low (Guy's  Hosp.  ReT.  1847,  2d  Sor.  v.).* 

The  following  cases  not  included  in  the 
analysis  as  being  either  of  doubtful  nature  or 
imperfect  in  general  details,  may  also  be  re- 
ferred to : — 

Dr.  Dickinson  (Path.  Soc.  Trans,  xiii.). 
Dr.  Risdou  Bennett  (Path.  Soc.  Trans,  xii.), 
a,  case  of  ulcerative  pneumonia  of  doubtful 
origin  Biermer  (Zur  Theorie  und  Auatomie 
der  Bronchieu-Erweiterung,  Virch.  Arch, 
xix.),  many  instances  of  induration  of  lung. 
Macdowell  (Dublin  Quarterly  Journal,  1856), 
entitled  as  "Cirrhosis,"  but  lung  described 
as  "carnified;"  no  dilatation  of  bronchi; 
thickened  pleura  and  fluid  in  pleural  cavity. 
Weber  (Path.  Anat.  der  Neugeborenen  und 
Siiuglinge,  ii.),  three  cases  referred  to  where 
induration  of  lung  commenced  with  acute 
pneumonia,  with  post-mortem  results,  and 
two  more  of  recovery.  Bartels  (Virch.  Arch, 
xxi.),  a  similar  case  commencing  with  bron- 
cho-pneumonia. StefFen  (Klinik  der  Kinder- 
krankheiteu),  four  cases  of  interstitial  pneu- 
monia; three  at  least  tubercular.  Legendre 
(Rech.  Anat.  Path.  Maladies  de  I'Enfance), 
two  cases  of  induration  of  lung  in  children  ; 
secondary  to  catarrhal  pneumonia.  Dr.  Ben- 
nett (Rep.  City  of  London  Hosp.  for  Dis.  of 
Chest),  two  cases  of  induration  with  signs  of 
dilated  bronchi  in  children;  recovery.  Traube 
(Deutsche  KUnik,  1859,  §  iv.),  two  cases, 
chronic  ulcerative  pneumonia ;  general  re- 
marks. Dr.  Addison's  Works  (Syd.  Soc. 
Ed.),  three  cases.  Steiner  and  Neuretter, 
Padiatrische  Mittheilungen  (Prager  Viertel- 
jahresoh.  1866,  Ixxxii.),  two  cases  of  indura- 
tion after  broncho-pneumonia.  Macquet  (Bull. 
Soc.  Anat.  xxii.).  Gabalda  (ib.).  Charnal 
(ib.  vol.  XXX.),  induration  of  lung  in  conse- 
quence of  acute  pneumonia ;  other  data  im- 
perfect. Barth  (ib.  vol.  xxix.),  induration 
of  base  with  dilated  bronchi.  Barset  (Bull. 
Soc.  Anat.  xxx.),  microscopic  examination 
by  Robin  after  maceration.  Lancereaux,two 
oases  of  gangrenous  pneumonia,  surrounded 


by  induration,  and  associated  with  secondary 
abscesses  in  othc^r  organs  (Gaz.  Med.  Paris, 
1863).  Powell  (Trans.  Clin.  Soc.  ii.),  cases 
of  phthisis  witli  contracted  lung ;  excellent 
description  of  appearances,  all  of  tuberadar 
nature.  Sutton,  fibroid  degeneration  of  lungs 
(Mod.-Chir.  Trans.  1865,  xlviii.).  Bastian, 
Cirrhosis  of  Lungs  (Path.  Soc.  Trans,  xx.), 
tabulated  series  of  thirty-four  oases  of  indura- 
tion. Durand-Fardcl  (Mai.  des  Vieillards), 
various  forms  of  chronic  pneumonia.  Cotton 
on  a  prevailing  form  of  Chronic  Pneumonia 
(Med.  Times  and  Gaz.  1855.  i.)  ;  general  de- 
scription, pathological  appearances  of  two 
cases.  Hardy  and  Beliier  (Path.  Interne) ;  gen- 
eral description,  rcf.  to  four  cases.  Grisolle 
(Traits  de  la  Pneumonic),  ref.  to  various  cases. 
Lebert  (Physiologie  Pathologique),  ref.  to  pa- 
thological appearances  in  two  cases.  Chomel 
(Diet  de  Med.  xvii.),  general  description. 
Avenbruegger  (Inventum  Novum,  &c.,  1761), 
"  Scirrhus  of  Lung,"  witlx  commentary  by 
Corvisart  (Eng.  Trans,  by  Sir  J.  Forbes). 
Sir  J.  Forbes  (Appendix  to  Trans.  Laennec, 
Ed.  1824),  two  cases,  one  probably  tubercu- 
lar, the  other  doubtful,  tissue  of  lung  floated. 
Broussais  (Hist,  der  Phlegm,  vol.  ii.),  tliree 
cases.  Hasse  (Path  Anat.,  Syd.  Soc.  Ed.). 
Hope  (Morbid  Anatomy).  Rokitansky  (Path. 
Anat.).  Cruveilhier  (Anat.  Path.,  liv. xxxii.). 
In  addition  to  these,  the  following  works,  to 
which  I  have  not  been  able  to  obtain  access, 
are  referred  to  by  Grisolle,  Durand-Fardel, 
and  Charcot,  but  the  data  of  many  appear 
from  the  statements  of  these  authors  to  be 
unreliable  or  imperfect:  Letenneur  (Diss. 
Pneumonie  chronique.  These  de  Paris,  1811). 
Baziiire  (Diss,  sur  I'Emploi  du  S6ton  dans  la 
Pneumonie  chronique,  1819).  Rat,  Thfeses 
de  Paris,  1845.  Raymond,  Sur  la  Pneumonie 
chronique  simple.  Diss.  1842.  The  author  is 
indebted  to  Dr.  Bastian's  tables  and  to  M. 
Charcot's  thesis  for  several  references  to  cases, 
some  of  which  are  included  in  the  foregoing 
analysis. 

(Since  this  article  loas  printed  I  have  met  with 
two  other  illustrations:  Dr.  E.  Long  Fox  {Med. 
Times  and  Gaz.  1870),  a  case  of  chronic  ulcera- 
tive pneumonia — thermometric  observations;  Im- 
mermann  (Deutsch.  Arch.  Klin.  Med.  V.  p.  235 
ei  seq.)j  a  case  of  chronic  pulmonary  induration 
(tuberadar  ?) ,  attended  with  stenosis  of  the  pulmo- 
nary artery.) 
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SYPHILITIC  AFFECTIONS   OF  THE   LUNG. 

By  Wilson  Fox,  M.D.,  F.R.C.P. 


The  manner  in  which  the  tissue  of  the 
lung  may  be  affected  by  the  .syphilitic 
poison,  although  it  lias  been  made  the 
subject  of  much  recent  research,  still  re- 
quires a  more  accurate  deliuitiou  than  has 
yet  been  attained. 

The  opinion  that  certain  forms  of 
phthisis  may  arise  from  changes  in  the 
pulmonary  tissue  due  to  the  syphilitic 
poison,  is  no  new  one.  Morgagni  noticed 
the  frequent  connection  of  tubercle  with 
this  dyscrasia,  and  Portal  and  Morton  de- 
scribed a  syphilitic  phthisis,  but  failed  to 
show  that  any  special  pathological  changes 
were  connected  with  this  condition.  Dr. 
Graves  and  Dr.  Stokes^  have  both  enter- 
tained a  similar  opinion,  based  upon  the 
success  of  the  mercurial  treatment  of 
bronchitis  in  patients  who  had  formerly 
been  the  subjects  of  venereal  sores.  Bayle, 
Laennec,  and  Louis  failed  to  find  any  evi- 
dence of  a  special  form  of  phthisis  which 
could  bo  distinguished  as  syphilitic,  and 
it  is  only  within  recent  periods  that  any 
changes  have  been  identified  in  the  lungs, 
which  can  probably  be  attributed  to  this 
cause. 

The  difficulty  of  the  inquiry  lies  in  es- 
tablishing any  certain  criteria  by  which 

'  I  have  not  met  with,  any  indubitable  in- 
stances of  these  affections  iu  my  pathological 
studies  on  the  disease  of  the  lungs,  and  the 
information  contained  under  this  head  has 
been  drawn  from  tlie  following  authors,  in 
addition  to  those  alluded  to  subsequently : 
Virchow,  Archiv,  xv.,  Krankhaften  Gesch- 
wiilste,  vol.  ii. ;  historical  data  and  complete 
references.  E.  Wagner,  Arch,  dor  Heilkunde, 
18G3,  vol.  iv.  Foerster,  Wiirzb.  Med.  Zeitsch. 
1863,  vol.  iv. ;  Berkeley  Hill,  Syphilis  and 
Local  Contagious  Disorders,  many  references. 
Von  Baoreusprung,  Die  Hereditiire  Syphilis  ; 
many  cases  ;  microscopic  figures  of  gummata 
in  the  lungs.  Lancereaux,  Traits  Hist,  et 
Praot.  dela  Syphilis;  extensive  bibliography, 
numerous  cases.  Lebert,  Traite  d'Anat.  Path. 
PI.  xciii.,  figures  of  gummata  in  the  lungs. 
Wilks,  Guy's  Hosp.  Rep.,  1863,  and  Path. 
Soc.  Trans,  ix.,  figures  of  gummata  in  the 
lungs;  also  A  Lecture  on  Syphilis.  Pihan 
Dufcillay,  Des  D^generescences  Syphilitiques 
des  Visceres,  Union  Med.,  1861,  and  in  Bull. 
Soc.  Anat.  1861 ;  comments  in  a  case  of  Cor- 
nil's  ;  numerous  references  and  critical  obser- 
vations. 

2  Graves,  Clin.  Med.  ii.  27.  Stokes,  Dis. 
of  Chest,  94r432. 


such  alterations  can  be  distinguished  from 
the  changes  produced  either  by  simple  in- 
flammatory, or  by  the  tubercular  pro- 
cesses. Each  of  these  may  affect  syphi- 
litic patients,  and  may  run  a  course  ap- 
parently unmodified  either  clinically  or 
pathologically  by  the  specific  dyscrasia; 
and  looking  at  the  general  history  of  sy- 
philitic aflections,  it  is  at  least  probable 
that  the  lungs  are  less  prone  to  suffer 
from  secondary  or  tertiary  affections  of  a 
syphilitic  character  than  the  mucous 
membranes  of  the  upper  air-passages,  or 
than  the  skin,  the  eye,  or  the  bones. 
What  their  comparative  liability  may  be 
in  respect  to  the  liver,  the  spleen,  the  tes- 
ticle, or  the  brain,  is  a  point  which  must 
j?et  be  determined  by  further  research.  In 
the  lungs  of  syphilitic  patients  which  I 
have  examined,  I  have  seen  no  appear- 
ances differing  from  those  of  ordinary 
pneumonia,  of  ordinary  tubercle,  or  of 
tubercular  or  cheesy  infiltrations ;  and 
one  marked  case  of  this  kind  has  come 
under  my  observation,  where  there  was 
the  most  distinct  syphilitic  ulceration  of 
the  larynx,  but  where  the  lungs  only  pre- 
sented a  gray  infiltration,  together  with 
tubercles  and  indurations  referable  to  a 
previous  attack  aficcting  the  apices,  the 
cure  of  which  I  had  myself  witnessed  at 
an  earlier  date.  Other  instances  of  an 
analogous  kind  have  come  under  my  ob- 
servation, where  the  most  careful  micro- 
scopic examination  failed  to  reveal  any 
peculiarities  which  I  could  ascribe  to  a 
syphilitic  process. 

The  inquiry  into  the  nature  of  changes 
attributable  to  syphilis  is  therefore  for  the 
present  almost  a  purely  pathological  one, 
though  the  importance  of  the  question  in 
its  clinical  aspect  can  scarcely  be  over- 
rated. A  large  amount  of  the  evidence 
on  this  subject  is  derived  from  premature 
or  stillborn  children,  the  offspring  of  sy- 
philitic parents ;  but  some  cases  are  re- 
corded where  syphilitic  gummata  have 
been  found  in  the  lungs  of  adults. 

There  are  two  sets  of  changes  in  the 
lungs,  regarding  the  syphihtic  nature  of 
which  there  is  a  considerable  unanimity 
of  opinion.  In  another  large  class  there 
is  more  doubt  as  to  their  true  connection 
with  this  poison.  The  former  are  at  least 
rare,  and  only  isolated  instances  are  re- 
corded by  observers  having  large  oppor- 
I  tunities  for  pathological  research.     The 
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latter  class  requires  a  most  careful  and 
critical  examination  before  their  specific 
nature  can  be  admitted. 

The  most  authentic  changes  in  the  lungs 
which  can  be  ascribed  to  syphilis  are  gum- 
mata,  or  masses  of  low  fibrous  growth, 
evincing  a  great  tendency  to  necrobiotic 
changes  of  the  dry  cheesy  type,  and  which 
are  very  closely  analogous  to  similar 
masses  found  in  the  liver  and  in  other  in- 
ternal organs.  They  are  found  in  the 
lungs  of  adults,  and  in  newly-born  syphi- 
litic children.  In  the  former,  however, 
they  are  so  extremely  rare,  that  Lancer- 
eaux  has  only  been  able  to  collect  teu 
cases  by  different  authors.  They  are  ir- 
regularly distributed  through  the  lungs, 
having  uo  special  seat  of  predilection,  but 
according  to  "Wagner  they  are  more  com- 
mon in  the  deeper  than  in  the  peripheric 
parts.  They  may  be  single  or  multiple, 
and  their  dimensions  may  vary  from  the 
size  of  a  pea  to  that  of  a  walnut,  or  even 
of  a  goose's  egg.'  They  are  generally 
rounded,  rarely  irregular  in  outline,  and 
are  sharply  defined,  but  are  not  always 
encapsuled.^  In  their  earlier  stages  they 
are  gray  or  brownish  red,  completely 
homogeneous  to  the  naked  eye,  and  are 
firm  and  dryish  :— later  they  become  of  a 
comparatively  uniform  yellowish  tint,  but 
still  maintaining  their  dry  firm  character. 
In  some  instances,  however,  they  soften 
and  form  actual,  or,  more  commonly,  po- 
tential cavities.^  On  microscopic  exami- 
nation they  are  found  to  consist  of  imper- 
fectly formed  fibres,  which  are  often  gran- 
ular and  are  intermixed  with  abortive 
nuclei  and  a  few  fibre  cells.  Both  the 
nuclei  and  the  cells  are  commonly  found 
in  various  stages  of  fatty  degeneration. 
The  lung  tissue  is  entirely  destroyed  by 
this  'growth,  by  which  the  walls  of  the 
alveoli  become  progressively  thickened, 
until  the  cavity  of  the  vesicles  is  obliter- 
ated, while  the  epithelium  lining  them 
appears  to  participate  but  little  in  the 
change.  In  some  cases  the  bronchi  show 
an  infiltration  of  the  submucous  cellular 

'  E.  Wagner. 

*  lb.  (loo.  cit.)  Von  Barensprung  describes 
smaller  masses  in  the  lungs  of  newly-born 
children  as  sharply  defined  by  a  layer  of  well- 
deyeloped  fibrous  tissue.  The  nodules  in  Dr. 
Wilks's  case  do  not  appear  to  have  been  thus 
encapsuled. 

'  Dr.  Wilks  (loc.  cit.)  Ricord  (Clin.  Icono- 
graph.  PI.  28)  gives  a  case  where  numerous 
softened  masses  were  found  in  the  lungs,  but 
te  questions  whether  they  were  not  the  result 
of  pyaemic  infection.  Depaul,  one  of  the  ear- 
liest authors  who  has  published  authentic 
observations  on  this  subject  (Bull.  Soc.  Anat. 
1837;  Graz.  Med.  1851 ;  Mem.  Acad.  Imp.  de 
MM.  1853),  has  also  found  the  centre  of 
these  masses  softening  into  a  puriform  iluid, 
and  sometimes  presenting  real  abscesses, 
whose  walls  were  formed  by  a  yellowish  gray 
Md  indurated  tissue. 


tissue  with  a  fibro-nucleated  growth, 
which  may  form  small  prominences  on 
the  suriiice.  Similar  masses  are  some- 
times found  in  their  deeper  structures, 
but  these  as  a  general  rule  are  unaltered. 
In  these  changes  the  preponderant  and 
distinctive  character  consists  in  the 
growth  of  an  indurating  fibrous  tissue, 
mingled  with  abortive  nuclei,  into  distinct 
masses,  and  presenting  a  strong  tendency 
to  an  early  necrotic  change. 

Another  fin-m,  termed"  I  )y  Wagner  the 
"diffused,"  is  the  appearance  described 
by  Virchow'  and  Weber^  as  the  "white 
hepatization  of  the  lungs"  of  newly-born 
children:  it  has  also  been  named  "Epi- 
thehoma  of  the  lungs,"  by  Lorain  and 
Robin  :"  and  its  syphilitic  character  has 
been  shown  by  the  last-named  authors, 
who  traced  a  relation  between  it  and  sy- 
philitic pemphigus,  and  also  by  Hecker,-' 
Ilowitz,'*  and  Wagner,"  and  this  has  also 
been  admitted  by  Virchow.  Lungs  in 
this  state  are  distended  so  as  to  com- 
pletely fill  the  cavity  of  the  thorax,  and 
to  bear  the  impress  of  the  ribs.  The 
pleura  covering  them  is  usuallj-  found  un- 
affected. They  are  white,  dense,  firm, 
and  hard.  They  occasionally  admit  of 
partial  insufflation,  but  this  is  not  con- 
stant. Their  weight  when  the  affection 
is  general  is  four  or  five  times  greater 
than  natural.  Their  color  is  whitish  with 
a  shade  of  yellow,  and  it  is  uniform  with- 
out any  shading.  Their  section  is  smooth 
and  opaque.  They  are  resistant  in  some 
cases  ; — in  others,  as  described  by  Weber, 
the  finger  can  be  pressed  into  them  as  into 
a  fatty  liver.  They  are  quite  exsanguine, 
and  not  a  trace  of  blood  or  of  the  smaller 
bloodvessels  can  be  discovered  in  them. 
The  lobular  texture  is  apparent — the  in- 
terlobular tissue  .sometimes  presents  a 
slightly  reddish  tinge.  The  bronchi  con- 
tain a  tough  mucus.  The  bronchial 
glands  are  enlarged,  grayish,  homogene- 
ous, or  in  parts  presenting  a  dry  cheesy 
aspect.  The  extent  of  infiltration  varies 
— sometimes  the  whole  of  both  lungs  are 
affected',  sometimes  only  parts.     When 

'  Archlv,  i.  146. 

2  Path.  Anat.  der  Neugeboreneu,  ii.  47. 

'  Gaz.  Med.,  Par.  1855. 

*  Verhand.  der  Berlin.  Geburtshiilf  Gesell. 
1854,  viii.  130. 

5  Behrend's  Syphiologie,  1862,  iii.  611. 

"  Loc.  cit. 

'  Wagner  in  six  cases  found  the  whole  of 
both  lungs  affected  four  times ;  once  the  half, 
and  once  the  sixth  part  of  the  lung.  Kostlin 
(Arch.  Phys.  Heilk.  xvii.)  met  with  it  in 
four  cases,  generally  limited  to  the  lower 
lobe,  or  in  isolated  masses,  varying  in  size 
from  a  pea  to  a  pigeon's  egg.  In  one  child, 
who  lived  a  fortnight  after  birth,  the  signs  of 
the  disease  in  the  lungs  appeared  coincidently 
with  ecthymatous  pustules,  with  a  measly 
rash,  and  with  excoriations  of  the  skin. 
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the  affection  is  partial,  there  ma 3'  be  found 
in  addition  to  the  general  infiltration  iso- 
lated spots  of  the  same  kind,  but  resem- 
bling more  or  less  the  gummata  before 
described,  whicli  sometimes  merge  at  their 
margins  into  the  neighboring  infiltration. 
There  is  some  discrepancy  between  the 
statement  of  different  observers  regarding 
the  histological  characters  of  this  consoli- 
dation. A'irchow  described  the  air-vesi- 
cles as  filled  with  epithelial  cells,  and 
Eobin  and  Lorain  make  the  same  state- 
ment, and  add  that  this  process  extends 
into  the  ultimate  bronchial  ramifications 
— but  that  at  the  same  time  the  walls  of 
the  alveoli  are  thickened  and  rigid.  "Weber 
described  the  contents  of  the  alveoli  as 
cellular ;  while  "\\'aguer,  from  his  recent 
researches,  says  that  the  characteristic  by 
which  tliis  change  may  be  distinguished 
from  gray  hepatization  is,  that  nothing 
can  be  brushed  or  washed  out  from  the 
interior  of  the  vesicles,  and  that  the  dis- 
ease essentially  consists  in  a  thickening  of 
the  alveolar  walls,  by  which  the  cavity  of 
the  vesick'S  is  gradually  obliterated^  and 
that  in  this  process  the  epithelial  lining  is 
but  little  affected.  This  thickening  takes 
place  by  the  growth  of  an  imperfect  and 
scantily  fibrillated  tissue  mingled  with 
nuclei,  and  of  a  few  fibre  cells  which  are 
found  in  \-arious  stages  of  fatty  and  molec- 
iilar  disintegration  ;  granular  and  fatty 
debris  are  also  found  in  large  proportions 
throughout  the  tissue.  The  interlobular 
texture  is  normal  or  contains  a  small 
amount  of  nuclear  and  cell  growth.  The 
vessels  and  capillaries  are  almost  com- 
pletely destroyed  in  the  affected  parts. 

The  submucous  tissue  of  the  bronchi  is 
affected  in  the  same  manner  as  has  been 
described  as  occurring  in  connection  with 
the  gunnnata,  by  a  growth  of  nuclei 
limited  to  the  superficial  structures. 

The  bronchial  glands  are  enlarged,  and 
show  concentric  masses  of  cells  bounded 
by  a  tough  fibre  tissue. 

It  will  be  observed  that  in  both  of  these 
forms  of  disease  the  essential  character- 
istic of  the  change  described  consists  in  a 
thickening  of  the  walls  of  the  air-vesicles 
by  a  growth  of  imperfect  fibre  tissue 
mingled  with  nuclei  which  tends  to  pass 
into  an  early  molecular  detritus,  and  that 
this  change  thus  produces  a  structure 
apparently  identical  with  the  syphilitic 
gummata  found  in  the  liver. 

Even  in  this  form  it  would  be  very  diffi- 
cult to  state  any  precise  definition  which 
might  absolutely  distinguish  the  process 
from  the  similar  changes  which  occur  in 
tubercular  growths,  and  in  the  thickenings 
which  affect  the  walls  of  the  air-vesicles 
in  tubercular  pneumonia.'    This  difficulty 

'  Lancereaux  (426)  says  that  large  granule 
cells  are  not  found  in  tubercular  growths  ; 
but  this  distinction  is  not,  I  believe,  to  be 


is  further  increased  in  relation  to  some  of 
the  other  changes  which  are  frequently 
found  in  the  lungs  of  syphilitic  children, 
and  also  in  some  cases  of  adults.  These, 
if  separately  distinguished,  may  be  enu- 
merated as  follows  : — 

(a)  Foerster  has  shown  that  lobular, 
vesicular,  and  broncho-pneumonia,  either 
in  a  disseminated  or  in  a  confluent  form, 
is  very  common  in  the  lungs  of  children 
affected  with  hereditary  syphilis  and 
dying  shortly  after  birth.  In  the  majority 
of  cases  such  pneumonias  are  identical  in 
character  with  the  ordinary  forms  of  the 
disease,  and  consist  only  of  an  excessive 
development  of  epithelial  cells  and  of  their 
derivatives  filling  the  vesicles. 

(6)  Suppurative  changes  occur  at  times 
in  these  spots  and  give  rise  to  abscesses, 
the  specific  nature  of  which,  however, 
may  still  be  considered  doubtful,  since 
similar  processes  also  occur  in  the  non- 
syphilitic  forms  of  catarrhal  pneumonia. 

(c)  Foerster,  however,  has  in  some  of 
these  cases  met  with  a  gradual  thickening 
of  the  walls  of  the  alveoli,  by  the  growth 
of  a  fibre  tissue  mingled  with  ovoid  nuclei 
surrounding  the  spots  of  lobular  pneu- 
monia. These  then  become  hard,  smooth, 
pale  and  glistening,  and  in  a  later  stage 
they  show  a  yellow  change  which  gradu- 
ally extends  throughout  the  nodule.  This 
process  has  the  greatest  analogy  with  the 
growth  of  tubercular  granulations,  and  if 
due  to  the  syphilitic  poison  it  would  es- 
tablish a  close  anatomical  aflinity  between 
its  effects  and  the  changes  which  are  most 
distinctive  of  tubercles.  Similar  appear- 
ances have  been  described,  though  on 
rather  a  larger  scale,  by  Von  Baeren- 
sprung  and  others,  when  the  nodules  so 
formed  may  attain  the  size  of  a  walnut. 
Virchow  has  also  remarked  that  these 
may  coexist  with  peribronchitic  thicken- 
ings, and  that  they  may  pass  in  spots  into 
ulceration  ;  and  he  further  observes,  that 
when  met  with  in  stillborn  children  of 
syphilitic  parentage,  their  specific  nature 
is  rendered  the  more  probable  from  the 
fact  that  tubercle  proper  is  never  met 
with  as  a  disease  of  the  foetus. 

(d)  Virchow  is  also  disposed  to  regard 
as  being  in  some  cases  of  syphilitic  origin, 
indurated  masses  of  fibrous  structure  more 
or  less  pigmented,  and  presenting  a  rasp- 
berry-like appearance,  which  are  found 
scattered  through  the  lungs.  They  are 
either  seated  immediately  under  the 
pleura,  where  they  cause  puckering  and 
contraction,  and  also  around  the  bronchi, 
where  they  form  a  cicatricial  tissue,  and 
they  are  often  attended  by  pleural  ad- 
hesions ;    cheesy  spots    are   not  uncom- 

relied  upon.  My  own  observations  on  tuber- 
cular formations  have  convinced  me  that  such 
granular  cells  are  by  no  means  uncommon  m 
these. 
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monly  found  scattered  through  them. 
The  nature  of  these  is  however  still  more 
doubtful,  since  such  masses  are  very  com- 
mou  ill  the  indurating  form  of  tuberculosis 
when  there  is  no  suspicion  of  syphilis.' 
Virchow  states  that  the  more  fibrous 
structures  present  no  distinctive  features 
of  difference  from  the  indurating  forms  of 
chronic  pneumonia  which  occur  in  the 
"  grinder's  asthma,"  and  probably  also  in 
the  whole  class  of  diseases  produced  by 
the  inhalation  of  irritating  solid  particles 
into  the  lungs. 

(e)  Virchow  is  further  disposed  to  con- 
sider that  fibrous  induration  of  the  pleura, 
and  also  certain  forms  of  peribronchitic 
thickening  which  extend  into  the  pulmo- 
nary tissue,  may  be  due  to  the  syphilitic 
dyscrasia,  and  tliat  they  may  hokl  a  place 
analogous  to  the  cirrhotic  indurations  of 
the  liver,  and  to  indurations  which  are 
met  with  in  the  testicle  under  the  same 
influence.  Dr.  Wilks  has  also  raised  the 
question  whether  some  forms  of  "cirrho- 
sis" of  the  lung  may  not  have  a  similar 
origin,  but  this  point  still  remains  to  be 
settled  by  further  observation^. 

(/)  Virchow  has  also  met  with  a  change 
in  the  lungs  closely  analogous  to  the  brown 
induration  to  be  hereafter  described,  but 
occurring  independently  of  heart  diseases, 
and  which  from  its  associations  he  thinks 
may  also  be  placed  in  this  category. 

ig)  Dr.  Hermann  Weber, '  in  a  case 
where  there  was  evidence  of  constitutional 
sypliilis,  and  where  nodules  which  he  was 
disposed  to  regard  as  early  forms  of  gum- 
raata  existed  in  the  liver,  found  in  the 
lungs  a  general  enlargement  of  the  super- 
ficial lymphatics,  which  were  filled  with  a 
thickened  cheesy  lymph  which  could  be 
expressed  from  their  interior.  These  en- 
larged lymphatics  presented  on  section 
the  appearance  of  white  spots  scattered 

'  Addison  regarded  these  as  pneumonia, 
and  Virchow  also  speaks  of  them  as  the  re- 
sults of  chronic  pneumonia.  For  the  reasons 
before  given,  I  venture  still  to  express  an 
opinion  respecting  their  tubercular  nature. 
An  appearance  of  this  kind  is  described  by 
Cornil  as  syphilitic  (Bull.  Soc.  Anat.  1861). 

^  Wagner  relates  a  case  of  the  same  kind. 
Vidal  (Traite  des  Mai.  VSn.)  describes  in  a 
syphilitic  patient  a  condition  of  fibrous  indu- 
ration surrounding  the  bronchi,  and  extonrl- 
ing  into  the  pulmonary  tissue.  It  was  chiefly 
limited  to  the  lower  lobes.  The  condition  of 
the  bronchi  is  not  mentioned.  Vidal  notices 
the  resemblance  of  the  tissue  to  that  produced 
by  a  chronic  periostitis.  Pr^of  of  the  syphi- 
litic nature  of  these  is,  however,  wanting. 
Lancereaux  (loc.  cit.  p.  424)  considers  that 
cicatricial  contractions  of  the  lung  may  also 
be  due  to  this  cause,  but  this  must  be  re- 
garded at  present  as  being  simply  hypotheti- 
cal. 

'  Path.   Soc.  Trans,  xvii.     (Two  plates  of 
the  appearances  in  the  lungs  and  liver. 
VOL.  11.— 18 


over  the  lungs  :  their  contents  presented 
granular  corpuscles  with  multiple  nuclei. 
The  bronchial  glands  were  als(j  enlarged, 
softened,  and  crowded  with  cells  exhibit- 
ing considerable  activity  of  growth.  Dr. 
Weber  regarded  it  as  doubtful  whether 
the  pathological  condition  of  the  pulmon- 
ary lymphatics  or  of  the  bronchial  glands 
constituted  the  primary  affection.  The 
appearances  described,  as  Dr.  Weber  him- 
self considered,  differed  in  many  respects 
from  those  which  have  hitherto  been  re- 
garded as  syphilitic. 

Syphilitic  growths  in  the  lungs  certainly 
bear  a  closer  resemblance  to  tuberculous 
formations  than  is  presented  by  almost 
any  other  morbid  change  in  this  organ. 
It  is  useless  at  present  to  revive  the  for- 
mer speculations  which  have  been  held 
with  respect  to  the  influence  of  syphilis  on 
the  production  of  tubercle.  The  question, 
however,  may  be  looked  at  in  another  as- 
pect, and  it  would  appear  to  be  a  subject 
for  i^nquiry,  how  far  a  pre-existing  "  tuber- 
culous" or  "  scrofulous"  constitution  may 
aid  in  the  development  of  these  special 
local  manifestations.  Syphilis  has  long 
been  known  to  exhibit  its  most  virulent 
characters  in  patients  of  this  diathesis, 
and  it  appears  to  be  not  impossible  that 
such  a  predisposition  may  render  the 
lungs  specially  liable  to  suffer  from  the 
syphilitic  affection,  the  characters  of  which 
may  be  partially  modified  by  the  tubercu- 
lous tendency.  Tubercular  changes  are 
ill  many  points  of  view  so  closely  allied  to 
the  processes  of  inflammation  that  it  has 
become  increasingly  difficult  with  further 
research  to  assign  to  them  any  speciflc 
character ;  but  in  the  lungs  at  least, 
whether  occurring  in  the  form  of  granula- 
tions or  of  an  infiltration,  they  are  almost 
constantly  attended  by  a  flbro-nucleated 
growth  of  the  alveolar  wall,  in  which 
sometimes  the  fibrous  and  sometimes  the 
nuclear  element  predominates.  It  would 
appear  also  by  no  means  improbable,  in 
the  light  of  recent  researches  on  the  pro- 
duction of  tuberculosis  in  the  lower  ani- 
mals,' that  various  poisons,  as  well  as 
simple  irritants,  may  serve  as  the  starting- 
points  for  tubercular  changes  in  predis- 
posed individuals.  I  would  not,  without 
much  further  personal  experience  than  I 
possess  on  this  subject,  venture  to  affirm 
that  syphilitic  changes  in  the  lung  are 
identical  with  tubercle  ;  but  it  is  impossi- 
ble to  study  the  observations  of  those  who 

'  It  is  certainly  a  remarkable  fact  that  in 
my  experiments  guinea-pigs  inoculated  with 
syphilitic  virus  were  the  only  class  that  com- 
pletely escaped  secondary  tuberculization ; 
but  tills,  when  the  difi'erence  of  species  is 
considered,  would  be  no  argument  against 
the  possible  efi'ects  of  this  virus  in  the  human 
subject.  See  lecture  by  the  author  "On  tha 
Artificial  Production  of  Tubercle." 
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have  investigated  both  processes,  and 
particularly  the  researches  of  Virchow, 
without  being  convinced  of  the  close 
analogy  between  them  ;  and  it  would  ap- 
pear to  me  that  the  conclusion  that  some 
of  the  changes  thus  described  as  syphilitic 
have  a  quasi-tubercular  nature,  is  at  lea^t 
quite  as  likely  to  be  correct  as  the  con- 
verse, viz.,  that  a  large  number  of  pro- 
cesses hitherto  considered  tubercular 
should  be  ascribed,  when  found  in  syphi- 
litic patients  to  the  exclusively  specilic 
efl'ect  of  this  dyscrasia. 

The  clinical  "history  of  these  changes  is 
as  yet  an  almost  untrodden  ground.  The 
majority  of  the  reputed  syphilitic  affec- 
tions of  the  hmgs  have  been  observed  in 
stiUborn  children,  or  when  found  in  adults 
have  only  been  accidentally  discovered  on 
post-mortem  examination.  Lancereanx 
cites  a  few  instances  Avhere  pulmonary 
symptoms  had  been  present  before  death. 
In  one  of  these,  quoted  from  Vidal,  and 
where  the  chief  change  was  peribronchitic 
induration,  there  were  the  physical  signs 
of  consolidation  at  the  bases,  as.sociated 
with  slight  hemoptysis,  little  cough,  and 
no  fever,  but  with  a  dj'spnoja  gradually 
increasing  in  intensity,  and  apparently 
proving,  at  last,  one  of  the  causes  of  death. 
The  duration  of  the  disease  in  this  case, 
after  pulmonary  symptoms  were  first  ob- 
served, extended  over  two  years. 

In  another  case  under  'Lancereaux's 


own  observation,  and  where  the  presumed 
gummata  hud  formed  cavities  surrounded 
by  much  induration,  the  alfection  was 
limited  to  one  lung,  and  the  physical 
signs  were  those  of  induration  with  exca- 
vation ;  haemoptysis,  however,  occurred 
also  in  this  instance,  and  the  sputa,  at 
tirst  scanty,  became  subsequently  copious 
and  fetid  ;  cedema  of  the  legs,  and  slight 
pyrexia  were  present,  and  the  patient 
died  cachectic. 

Lancereanx  remarks  that  a  unilateral 
affection  of  the  lung,  with  signs  of  chronic 
induration  or  excavation,  and  in  the  pres- 
ence of  a  syphilitic  history,  may  lead  to 
the  diagnosis  of  its  specific  origin,  but  it 
must  be  remembered  that  the  syphilitic 
affection  is  not  invariably  confined  to  a 
single  lung. 

In  respect  to  treatment,  Lancereaux 
cites  several  cases  where  a  mercurial 
course  has  been  followed  by  the  cessation 
of  phthisical  symptoms,  and  by  the  im- 
provement in  some  instances  of  the  phys- 
ical signs  of  the  disease.  I  have  more 
than  once  subjected  phthisical  patients 
with  a  history  of  syphilis,  to  treatment 
both  by  mercury  and  by  iodide  of  potas- 
sium, but  the  results  which  I  have  hitherto 
obtained  have  been  by  no  means  favor- 
able. The  treatment  by  iodide  of  potas- 
sium would  appear  to  be  the  least  dan- 
gerous, and  the  most  deserving  of  a  more 
extensive  trial. 


BROWI^r  INDURATIOI^  OF  THE  LUI^G. 


By  Wilson  Fox,  M.D.,  F.R.C.P. 


SYNOXY^rs.-  -Pigment  Induration  (Yir- 
chow)  ;  Brown  Condensation  (Zenker)  ; 
Carniflcation  Congestive  (Isambert  and 
Eobin). 

History. — This  state  of  the  pulmonary 
tissue  occupies  a  doubtful  ground  between 
the  indurations  which  succeed  to  long- 
continued  congestion  and  the  process  de- 
fined as  chronic  Inflammation.  Some  of 
the  difficulty  of  determining  its  exact 
nosological  position  depends  on  discrep- 
ancies in  the  statements  made  by  differ- 
ent observers  with  respect  to  the  exact 
changes  which  lungs  to  which  this  term 
has  been  applied  have  presented. 

It  was  described  originally  by  Andral' 
under  the  title  of  Hypertrophy  of  the 

'  Free.  Path.  Anat.  ii.  516. 


Lung,  and  as  existing  hi  cases  of  chronic 
catarrh.  He  states  that  the  change  con- 
sists in  an  enlargement  of  the  vesicles, 
together  with  thickening  of  their  walls, 
and  Rokitansky'  appears  to  have  observed 
a  very  similar  condition.  It  has  also 
been  noticed  by  Hope^  and  Hasse'. 

Morbid  Anatomy  and  Pathology. 
—The  state  to  which  the  term  Brown  In- 
duration is  applied  is  the  result  of  long- 
continued    congestion,    most    commonly 

'  Path.  Anat.  1861,  iil.  46.  A  drawing  ac- 
companies this  description. 

^  Morbid  Anatomy. 

2  Loc.  cit.  Hasse  appears  to  have  proposed 
the  title  of  "Brown  Induration, ' '  which  seems, 
from  its  simplicity,  to  be  the  most  ehgible  tor 
this  affection. 
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arising  either  from  marlicd  incompetency 
or  constriction  of  the  mitral  valN'e.  Vir- 
chow,'  who  first  after  Andral  gave  a  min- 
utel}'  detailed  account  of  its  appearances, 
also  describes  the  lungs  as  enlarged, 
prominent,  and  not  collapsing  when  the 
thorax  is  opened.  Thej-  feel  more  com- 
pact than  the  normal  lung,  and  they  are 
also  heavier  and  inelastic  ;  the}'  crepitate 
but  little,  and  have  a  peculiar  tint  of  yel- 
low, shading  into  a  brown  or  a  reddish- 
brown.  On  section  the  tissue  is  dense 
and  is  speckled  with  red  spots  of  variable 
size,  shading  into  blacker  tints,  and  be- 
tween these  also  the  tissue  has  a  more  or 
less  rusty  appearance.  A  brownish  fluid 
(brown  ffidema,  Virchow)  exudes  on  pres- 
sure. Virchow  described  the  essential 
characteristic  of  this  condition  as  depend- 
ing on  the  accumulation  of  htematoidine 
in  the  epithelial  cells  of  the  air-vesicles, 
which  are  either  natural  or  more  or  less 
enlai'ged,  and  also  in  granule  cells,  which 
probably  result  from  the  transformation 
of  the  former.  The  pigment  is  for  the 
most  part  in  the  form  of  granules,  insolu- 
ble in  acetic  acid,  but  wdiich  are  destroyed 
by  caustic  alkalies  and  by  sulphuric  acid. 
Various  transformations  of  the  yellow  pig- 
ment into  black  granules  can  be  seen 
within  the  cells  themselves,  and  later  it  is 
found  free  in  the  walls  of  the  alveoli  and 
in  the  interstitial  tissue.  Further  ac- 
counts of  this  state  have  been  given  by 
Friedreich^  and  by  Buhl.^  The  latter  de- 
scribes and  figures  a  series  of  varicose 
dilatations  of  the  capillaries  coexisting 
with  the  pigment  in  the  walls  of  the 
alveoli.  Friedreich's  description  of  the 
filling  of  the  aveoli  with  enlarged  epithe- 
lial cells,  and  with  the  products  of  their 
proliferation,  agrees  very  closely  with  Vir- 
chow's. 

The  point  on  which  most  difference  of 
opinion  exists  is  that  which  refers  to  the 
thickening  of  the  alveolar  walls.  Virchow 
does  not  describe  this  change,  and  Zenker* 
says  that  he  has  not  met  with  it.  Eoki- 
tansky,  however,  figures  it,  and  Isambert 
and  Robin, 5  who,  under  the  title  of  "  Car- 
nification  Congestive,"  have  described  a 
very  similar  condition,  state  that  the  walls 
of  the  alveoli  and  the  interstitial  tissue, 
in  addition  to  containing  a  large  quantity 
of  pigment,  are  infiltrated  with  an  amor- 
phous exudation  matter.     In  the  speci- 

'  Archiv,  1.  1847,  p.  461  et  seq. 

2  Virchow,  Arcli.  x.  201.  Friedreich  de- 
scribes corpora  amylacea  as  existing  in  such 
Inngs.  I  have  also  seen  these  under  similar 
circumstances. 

'  lb.  xvi.  559.  Drawings  accompany  this 
description. 

*  Beitriige  zur  Normalen  und  Path.  Anat. 
der  Lungen. 

5  M6m.  Soo.  Biol.  1855,  2e  Ser.  ii.  p.  3  et 
seq. 


mens  which  I  have  examined  I  have  found 
such  thickenings  in  considi^rable  tracts, 
together  with  a  distinct  increase  of  fibrous 
tissue  in  the  walls  of  the  alveoli  ;  but  this 
change  is  not  uniformly  present,  and  in 
other  places  the  alveoli  are  found  tilled 
with  catarrhal  cells,  while  their  walls 
present  no  other  change  than  that  arising 
from  the  distension  of  the  capillaries.  I 
have  also  observed  a  considerable  thicken- 
ing of  the  coats  of  the  branches,  both  of 
the  pulmonary  artery  and  of  the  pulmo- 
nary vein ;  an  appearance,  however, 
which  has  not  been  described  by  some 
writers. 

The  change  in  the  lung  has  appeared 
to  me  to  be  referable  to  two  stages.  In 
the  first  there  is  intense  congestion,  some- 
times general,  but  more  commonly  found 
in  limited  parts,  and  in  these  congested 
parts  a  considerable  amount  of  pigment 
may  be  seen  in  the  pulmonary  epithelium.- 
Such  parts  float  in  water,  and  are  more  or 
less  tt'dematous,  yet  crepitant,  but  com- 
paratively inelastic.  Their  tint  is  of  a 
uniform  reddish  brown.  In  the  later 
stages  the  pulmonary  alveoli  gradually 
become  filled  more  or  less  completely 
with  epithelial  products  resembling  those 
of  catarrhal  pneumonia,  and  the  tissue, 
to  a  great  extent,  loses  its  crepitant  char- 
acter. In  this  stage  also  it  is  not  so 
prominent,  and  closely  resembles  a  con- 
gested and  collapsed  lung,  except  that  the 
surface  is  finely  granular,  and  is  mottled 
with  spots  of  yellowish  pigment  on  the 
brown  and  indurated  tissue.  It  has  none 
of  the  friability  of  ordinary  pneumonia, 
but  is  comparatively  tough  and  inelastic. 
This  latter  change  corresponds  with  the 
"  carnification  congestive"  of  Isambert 
and  Robin,  and  the  parts  so  alfected  sink 
in  water,  but  not  in  all  portions.  The 
alveoli  are  loaded  with  epithelial  cells 
and  with  granule  cells  containing  an  ex- 
cessive amount  of  hffimatoidine.  Isam- 
bert and  Robin  describe  the  pigment  as 
sometimes  existing  in  the  crystalline  form, 
and  this,  in  the  condition  of  melanine, 
can  be  seen  in  the  walls  of  the  alveoli  and 
in  the  fil)rous  tissue  surrounding  the  arte- 
ries and  veins. 

The  extent  of  lung  thus  implicated 
varies  considerably.  The  change  may 
exist  only  in  patches,  or  it  may  extend  to 
considerable  tracts  of  tissue.  I  have  seen 
it  throughout  the  greater  part  of  the  lower 
lobe.  Isambert  and  Robin  have  seen  it 
affecting  the  whole  of  one  and  the  greater 
part  of  the  opposite  lung. 

The  appeai-ances  thus  presented  are 
quite  different  from  those  of  hemorrhagic 
infarcta,  though  these  are  not  unfrequently 
present  in  other  parts  of  the  lung.  The 
parts  afliected  want  both  the  density  and 
also  the  prominence  of  portions  of  lung 
into  which  hemorrhage  has  occurred,  and 
the  escape  of  the  coloring  matter  of  the 
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blood  appears  to  be  due  to  mere  capillary 
rupture,  and  not  to  any  extensive  extrav- 
asation. The  nature  of  the  change  seems 
to  depend  on  long-continued  congestion 


o-radually  giving  rise  to  a  catarrhal  pneu- 
monia of  a'clironic  type,  and  the  thicken- 
ing of  the  alveolar  walls  may  probably 
occur  in  the  later  stages  of  the  process— 


[Fig.  41. 


Pigmentation  of  the  Lungs.— From  a -B-oinan,  let.  sixty-five, -with  slight  emphysema.    Showing  the  situa- 
tiou  of  the  pigment  in  the  alveolar  walls,  anil  around  the  blooavesscl  v.     X  ''J-     (Green.)] 


thus  creating  an  analogy  with  some  of  the 
other  forms  previously  described. '  Zenker 
states  that  this  pneumonia  may  pass  into 
true  hepatization,  though  fibrinous  exu- 
dations are  commonly  wanting.  The 
pneumonia,  however,  may  at  times  be 
mingled  with  so  much  extravasation  as 
to  give  it  a  hemorrhagic  character. 

The  enlargements  of  the  lung  described 
by  Virchow  has  not  appeared  to  me  to  be 
essential  to  the  process — at  least  such  en- 
largement has  not  existed  in  two  of  the 
best  marked  instances  of  the  disease  which 
have  come  under  my  own  observation. 
It  would  appear  not  improbable  that, 
when  such  enlargement  has  existed,  the 
lungs  had  been  aflected  by  emphysema 
during  or  prior  to  the  other  changes. 
Zenker  states  that  an  extreme  degree  of 
atrophous  emphysema  existed  in  some 
specimens  which  he  examined. 

This  change,  according  to  Zenker,  ap- 
pears to  be  more  common  before  than 
after  the  age  of  forty. 

SYMPTO;a:s. — Bamberger^  describes  the 
earlier  conditions  of  this  state  as  associ- 
ated with  diminished  resonance  on  per- 
cussion, together  with  weakened  respira- 
tory murmur ;  but  these  physical  signs 
are  common  to  many  cases  of  pulmonary 

'  Grisolle,  p.  71,  describes  two  cases  of 
chronic  pneumonia  associated  with  heart  af- 
fection, bnt  the  appearances  observed  do  not 
show  positively  that  they  belonged  to  this 
class.  In  one  the  condition  was  simply  that 
of  gray  induration  ;  in  the  otlier  the  tissue 
was  of  a  reddish  tint  and  finely  granular,  but 
in  other  parts  it  presented  more  the  appear- 
ance of  being  of  recent  origin. 

'  Lehrb.  Krank.  des  Herzens,  204. 


congestion  from  cardiac  disease  when  the 
induration  now  described  does  not  exist. 

Dyspnaa  is  commonly  present,  and 
cyanosi.s  is  observed  in  extreme  cases ; 
but  neither  these  nor  the  rusty  sputa  often 
seen  arc  necessary  signs  of  the  condition 
in  question. 

Isambert  and  Robin  describe  dulness 
on  percussion,  together  with  bronchial 
breathing  over  the  aflected  parts,  and  this 
also  has  existed  in  one  case  which  I  have 
observed. 

The  temperature  in  both  the  best 
marked  cases  which  have  come  under  my 
observation  has  been  eleva.ted,  but  not 
exceeding  102°  Fahr.  In  one  case_  a 
fluctuating  pyrexia,  sometimes  reaching 
lOli*^,  and  on  other  days  not  exceeding 
99|0  or  100°,  continued  during  nearly  a 
month — death  flnallj^  taking  place  from 
gradually  increasing  asthenia  and  cyano- 
sis :  the  heart  was  much  hypertrophied, 
adherent  to  the  pericardium,  and  pre- 
sented extensive  disease  of  the  mitral 
valve.  Another  case  was  complicated  by 
erysipelas  of  the  leg  passing  into  gangrene. 
It  must  therefore  be  regarded  as  doubtful 
whether  the  pyrexia  depended  on  the  pul- 
monary condition.  Rusty  and  blood- 
stained sputa  are  common,  but  neither 
these  nor  any  of  the  physical  signs  as  yet 
observed  afford  any  positive  grounds  for 
the  diagnosis  of  this  afl'ection,  though 
there  might  be  strong  reason  to  suspect 
its  existence  from  the  persistence  of  signs 
of  consolidation  during  a  long  period,  and 
associated  with  cyanosis  and  dyspnoea 
depending  on  marked  disease  of  the  mitral 
valve. 

The  Tbeatjibnt  must  be  mainly  di- 
rected to  the  cardiac  conditions  present. 
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The  indications  for  the  relief  of  pulmo- 
nary congestion,  such  as  the  application  of 
revulsives  and  counter-irritants,  and  the 
internal  administration  of  stimulants,  are 


those  which  would  appear  to  be  the  most 
suited  to  this  state.  (See  Secondary 
Pneumonias,  p.  235.) 


CIEEHOSIS  OF  THE  LUNG.^ 

By  H.  Charlton  Bastian,  M.A.,  M.D.,  F.R.S. 


Nature  and  History.— This  is  a 
rare  disease,  mostly  of  a  chronic  type,  in 
which  the  individual  has  sufl'ered,  perhaps 
for  many  years,  from  cough  and  muco- 
purulent expectoration,  with  or  without 
l.i£emoptysis  ;  in  which  the  wasting  is  not 
very  marked,  whilst  the  constitutional 
symptoms  of  the  ordinary  form  of  phthisis 
are  almost  absent.  There  is  usually 
marked  dulness,  accompanied  liy  immo- 
bility and  retraction,  of  one  side  of  the 
chest,  with  or  without  cavernous  sounds 
on  auscultation  ;  whilst  there  is  generally 
increased  resonance,  accompanied  by  pu- 
erile respiration  on  the  opposite  side. 
The  heart  is  more  or  less  displaced  to- 
wards the  affected  side  ;  whilst  there  may 
be  signs  of  dilatation  and  hypertrophy  of 
its  right  cavities,  associated  with  anasarca 
and  ascites.  After  death  the  lung  on  the 
retracted  side  is  found  to  have  become 
shrivelled  to  one-half  or  even  one-fourth 
cf  its  natural  size — owing  to  its  conversion 
into  a  tough  fibrous  material,  with 
obliteration  of  its  air-cells  and  usually 
more  or  less  dilatation  of  its  bronchi ; 
whilst  that  on  the  opposite  side  is  much 
enlarged,  and  presents  no  evidence  of  the 
existence  of  tubercle  or  chronic  disease. 

This  pathological  condition  was  in- 
cidentally alluded  to  by  Laennec^  as  a 
variety  of  dilatation  of  the  bronchial  tubes, 
and  was  afterwards  referred  to  by  Dr.  C. 
J.  B.  Williams,  only  a  few  weeks  before 
the  appearance  in  18.38  of  a  most  interest- 
ing memoir  on  the  subject  by  Sir  Dominic 
Corrigan.'  In  this  memoir  the  disease 
was  first  really  described,  so  far  as  the 
state  of  knowledge  at  the  time  allowed, 
and  an  entirely  new  interpretation  was 
given  of  its  pathology.  The  above  name 
was  proposed,  on  account  of  the  close  re- 
semblance between  the  pathology  of  this 

'  This  article  also  includes  some  account  of 
the  pathology  of  Bronchiectasis  (p.  826  et 
seq.). 

'  Diseases  of  the  Chest,  translated  by 
Forhes,  4th  Ed.  1834,  p.  107. 

'  Dublin  Medical  Journal,  1838. 


affection  and  that  of  cirrhosis  of  the  liver. 
And  so  far  as  it  serves  to  indicate  the 
pathological  relationship  between  the  two 
diseases  it  is  a  good  one  ;  though,  if  its 
derivation  be  considered,  the  word  "Cir- 
rhosis" (from  xi(3,ios,  yellowish  or  tawny) 
is  as  inapplicable  as  it  can  well  be  to  the 
lung  affection  about  to  be  described.' 

Whilst  Laennec.  in  his  admirable  ac- 
count of  dilatation  of  the  bronchi — a  mor- 
bid state  which  had  never  been  previously 
described — looked  upon  the  condensation 
of  tissue  around  the  dilated  tubes  as  being 
invariably  secondary  to  and  ^he  effect  of 
the  dilatation,  Corrigan,  on  the  other 
hand,  maintained  that  in  a  certain  num- 
ber of  cases,  which  he  proposed  to  range 
under  the  name  "  Cirrhosis  of  the  Lung," 
the  fibroid  metamorphosis  and  induration 
was  the  primary  and  essential  anatomical 
lesion,  and  that  the  dilatation  of  the 
bronchi  was  only  a  secondary  effect. 
Omitting  for  the  present  the  consideration 
of  the  question  as  to  whether  Corrigan 
was  correct  in  the  explanation  he  offered 
of  the  mode  of  origin  of  the  bronchiecta- 
sis, I  may  state  that  his  main  position 
appears  to  have  been  a  correct  one.  It 
seems  to  be  undoubtedly  true  that,  in  a 
certain  number  of  cases  in  which  dilated 
bronchi  have  been  met  with  after  death, 
an  original  fibroid  conversion  and  shrink- 
ing of  the  lung-tissue  has  entailed  this  as 
a  consequence :  the  bronchiectasis  has 
been  secondary,  and  not  primary. 

Notwithstanding  the  enunciation  of 
Con-igan's  views,  however,    the  French 

'  The  name  "  Cirrhosis"  was,  in  fact,  origi- 
nally given  by  Laennec  to  the  now  well-known 
liver  disease,  under  the  influence  of  a  mis- 
conception as  to  its  nature.  He  thought  that 
it  was  due  to  the  deposition  within  the  organ 
of  a  peculiar  morbid  substance  of  a  tawny  or 
rust-brown  color.  These  patches  and  islets, 
however,  are  now  known  to  be  only  the 
natural  acini  of  the  liver,  bile-stained  and 
isolated  by  what  is  the  real  anatomical  ele- 
ment of  the  disease — the  new  growth  of  fibre- 
tissue. 
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pathologists,  with  the  exception  of  M. 
JaccoLid,  adhere  to  Laennec's  interpreta- 
tion of  the  sequence  of  these  phenomena  ; 
and  Cirrhosis  of  the  Lung  is,  moreover, 
scarcely  considered  to  be  entitled  to  rank 
as  a  distinct  disease  by  many  English 
and  German  pathologists. 

From  facts  subsequently  to  be  men- 
tioned, it  will  be  seen  that  Corrigan 
placed  too  much  stress  upon  the  dilatation 
of  the  bronchial  tubes.  This  is  not  an 
essential  element  in  the  disease,  but  is, 
rather,  a  very  frequent  accompaniment. 
It  will  be  observed  that  in  several  re- 
corded cases  bronchiectasis  was  either  ab- 
sent altogether  or  only  very  slijjhtly 
marked.  In  these  cases  the  fibroid  infil- 
tration and  slirinking  of  the  lung,  which 
are  the  essential  characters  of  Cirrhosis, 
existed  alone.  Those  who  still  doubt  the 
propriety  of  regarding  this  as  a  disease 
with  clinical  characters  of  its  own,  distin- 
guisliable  from  bronchiectasis,  may  per- 
haps be  influenced  Ijy  an  attentive  con- 
sideration of  the  following  fiicts. 

From  the  analysis  of  43  cases  by  M. 
Barth,'  and  by  Lebert^  of  '2i  cases  of 
lironehieetasis,  it  appears  that  this  affec- 
tion most  notably  increases  in  frequency 
with  advancing  age,  and  that  by  far  the 
larger  proportion  of  cases  are  met  with  in 
persons  who  are  more  than  00  j-ears  old. 
Thus  in  Leliert's  24  cases,  it  was  met 
with  four  times  before  the  10th  year,  ten 
times  from  the  10th  to  the  r)5th  year,  and 
ten  times  from  the  5ritli  to  the  Sritli  year  ; 
whilst,  according  to  Barth  it  was  met  with 
as  follows  : — 

Ko.  of  Cases.  -Age. 

2 1  to  20th  year. 

.3 20—30 

3 3(1—40  " 

4 40 — 50  " 

5 50— i;0  " 

7 (iO— 70  " 

19  .     .     .  lieyond  the  70tli  year. 

But  an  analysis  of  .30  cases  of  Cirrhosis 
of  the  Lung,  which  I  have  collected,  ap- 
pears to  show  a  most  striking  diffiirence  as 
regards  the  prevailing  age  at  which  this 
lung  affection  is  met  with  in  the  post- 
mortem room,'  and  that  at  which  dilata- 
tion of  the  bronchi  is  encountered.     Thus, 

'  Rech.  sur  la  Dilatat.  des  Bronohes,  Mem. 
de  la  Soc.  Med.  d'Observat.  de  Paris,  tome 
iii.  (18.56),  p.  469. 

2  Anat.  Patholog.  tome  i.  p.  620. 

'  Although  it  is  perfectly  true  that  Earth's 
cases  (with  one  exception)  were  collected  at 
the  general  hospitals  for  adults,  and  also  at 
the  Salpetrifcre,  and  therefore  may  not  at  all 
fairly  represent  the  frequency  of  the  disease 
in  childhood  ;  still,  that  his  figures  do  show 
the  determining  influence  of  age  may  be  also 
seen  from  the  fact  that  in  the  course  of  six 
years  25  examples  were  met  with  at  the  Sal- 
petri{:re,  whilst  only  18  were  met  with  during 
25  years  at  the  general  liospitals  of  Paris. 


in  the  30  instances  of  Cirrhosis  the  follow- 
ing ages  were  attained  :— 

No.  of  Cases.  Age. 

2 1  to  15th  year. 

8 15—20 

7 20—30  " 

9 30—40  " 

2 40—50 

3 50—60  " 

4 60—70  " 

From  these  figures  it  appears  that  19, 
or  almost  two-thirds  of  the  total  number 
of  cases  of  Cirrhosis,  occurred  between 
the  ages  of  15  and  40;  whilst  of  Earth's 
48  cases  of  bronchiectasis,  only  7,  or  less 
than  one-sixth  of  the  total  number,  were 
met  with  at  the  same  ages.  On  the  other 
hand,  more  than  one-half  the  cases  of 
bronchiectasis  (20  :  43)  were  in  individuals 
over  00  years  of  age  ;  whilst  rather  less 
than  one-seventh  (4  :  30)  of  the  cases  of 
Cirrhosis  were  encountered  after  the  same 
j'ear.  Even  these  facts  alone  tend 
strongly  against  the  View  that  well-marked 
fibroid  infiltration  with  shrinking  of  the 
lung  is  to  be  considered  as  a  sort  of 
sequence  of  dilated  bronchi.  Whilst,  on 
the  other  hand,  seeing  that  bronchiectasis 
is  met  with  in  such  a  large  proportion  of 
the  oases  of  Cirrhosis  of  the  Lung  occur- 
ring at  the  ages  above  mentioned — i\'heu 
dilatation  of  the  bronchial  tubes  is  other- 
wise very  rare — there  are  strong  grounds 
for  the  opinion  that  such  a  condition  ot 
the  lung  is  especially  favorable  to  the  pro- 
duction of  more  or  less  dilatation  of  the 
bronchi.  Other  striking  differences,  how- 
ever, exist  between  the  two  affections. 
Thus,  well-marked  Cirrhosis  is  almost 
invariably  confined  to  one  lung :  not  so 
with  bronchiectasis.  More  or  less  haaraop- 
tysis  was  present  in  more  than  one-half 
(17  :  30)  of  the  cases  of  Cirrhosis,  in  only 
four  of  which  was  anything  which  could 
be  called  "tubercle"  said  to  be  present 
in  one  or  other  of  the  lungs ;'  whilst  the 
same  symptom  was  met  with  in  less  than 
one-sixth  of  Barth's  cases  of  dilated  bron- 
chi (7  :  43)— and  of  these  no  less  than  four 
were  also  sufftnlng  from  phthisis.  There 
are  differences,  moreover,  as  regards  sex. 
According  to  Lebert,''  dilatation  of  the 
bronchi  is  as  common  in  females  as  iu 
males  ;  whilst  only  one-fifth  of  the  total 
number  of  cases  of  Cirrhosis  have  been 
observed  in  females. 

Though  believing  that  in  the  majority 
of  cases  condensation  of  the  lung-tissue 
from  fibroid  metamorphosis  precedes  the 
dilatation  of  the  bronchi  with  which  it  is 
so  often  associated,  still  it  would  appear 
quite  obvious  that  in  some  other  cases 
the    order    is   just    the   reverse.    "What 

'  In  only  one  of  these  four  cases  did  the 
"  tubercle"  exist  in  the  cirrhosed  lung. 

2  Barth  does  not  give  the  proportion  of 
males  to  females  in  his  observations. 
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Laennec  maintained  to  be  the  rule,  does 
really  obtain  in  some  cases  :  the  cirrhotic 
change  is  then  secondary  to  the  bronchi- 
ectasis. The  two  morbid  conditions  have 
undoubtedly  most  intimate  relations  with 
one  another,  and  occasionally  it  may  be 
difficult  to  pronounce  which  was  the  pri- 
mary lesion.  There  is  no  reason,  of 
course,  why  the  cirrhotic  change  should 
not  invade  a  lung  whose  bronclii  are  di- 
lated, just  as  it  invades  one  in  which  the 
bronchi  are  healthy.  But  in  the  cases 
where  this  has  been  the  order  of  events, 
the  amount  of  condensation  and  indura- 
tion of  lung-tissue  is  far  greater  than 
what  is  often  entailed  by  the  mere  dilata- 
tion of  the  bronchi.  So  that,  although 
there  may  have  been  some  amount  of 
pre-existing  bronchiectasis,  Cirrhosis  af- 
terwards becomes  the  predominant  affec- 
tion. 

But  there  is  another  condition  of  the 
lung,  known  for  the  most  part  by  the 
name  "chronic  pneumonia,"  under  which 
are  recorded  cases  that  may  better  be  re- 
garded as  instances  of  Cirrhosis  of  the 
Lung.  Much  uncertainty  and  confusion 
have  resulted  from  the  use  of  the  former 
term,  on  account  of  the  shifting  significa- 
tion which  has  been  given  to  it  by  difl'er- 
ent  writers.  But  the  perusal  of  Charcot's 
memoir,  "De  la  Pneumonie  Chronique,'" 
and  of  the  account  given  by  Grisolle  in 
the  last  edition  of  his  work  "De  la  Pneu- 
monie," cannot  fail  to  convince  the  reader 
that,  instead  of  referring  to  any  condition 
of  lung  especially  characterized  by  the 
impaction  of  the  air-vesicles  with  a  more 
or  less  solid  accumulation  of  cells  or  cel- 
lular debris,  these  writers  understand  this 
name  to  imply  a  fibroid  infiltration  of 
more  or  less  of  the  organ,  and  the  grad- 
ual substitution  of  a  tissue  of  this  kind  in 
the  place  of  the  proper  substance  of  the 
lung. 

Pathological  states  of  the  lung  very 
similar  to,  or  even  identical  with,  this, 
were  originally  described  by  Laennec^  as 
forms  of  infiltrated  "tubercle,"  under  the 
names  of  gray  tubercular  infiltration  and 
jelly-like  infiltration.  The  tubercular  na- 
ture of  these  morbid  states  was  after- 
wards denied  by  Chomel,''  who  looked 
upon  them  as  evidences  of  a  non-specific 
chronic  pneumonia — a  view  which  has 
been  more  or  less  adopted  since  his  time 
by  succeeding  pathologists.  Andral^  de- 
scribed a  red,  a  yellow,  a  gray,  and  a  me- 
lanic  induration  of  the  lung,  which  seems 

'  Paris  :  Thfese,  1860.  Containing  copious 
references. 

^  Diseases  of  Chest,  translated  by  Forbes, 
4th  Edit.  1834,  p.  256. 

^  Art.  "  Pneumonie  Chronique,"  Diet,  in  25 
vols.,  1842. 

*  Precis  d'Anat.  Patholog.  tome  iii.  p.  517, 
and  Clinique  Mgdicale. 


to  represent  only  dilferent  stages  and  va- 
rieties of  a  fibroid  infiltration  of  the  organ, 
and  correspond  wdth  what  Hasse,'  Roki- 
tansky,2  Fbrster,'  and  other  German  pa- 
thologists mean  by  interstitial  pneummvia 
and  lungen-indurution.  Lebert'  also  do- 
scribed  a  hepatization  indiiree,  and  a  hep- 
atization jaune;  whilst  Cruveilhier,^  refer- 
ring to  the  later  stages  of  the  same 
pathological  transformation,  spoke  of  a 
plilegmasie  induree  and  an  induration  inela- 
nique  ardoisee,  understanding  that  the  es- 
sence of  these  conditions  was  a  "meta- 
morphose fibreuse"  of  the  proper  lung- 
tissue.  Addison^  also  described  two  of 
the  sequences  of  acute  pneumonia  under 
the  names  albuminoid  induration  and  iron- 
gray  induration.  With  regard  to  the  sec- 
ond of  these  pathological  states,  this  un- 
doubtedly corresponds  with  the  fibroid 
induration  of  other  writers,  and  a  careful 
examination  of  Addison's  plates,  together 
with  a  comparison  of  the  descriptions 
given  of  the  two  conditions,  almost  suf- 
fices to  show  that  the  first  is  but  a  rarer 
modification  of  the  second  pathological 
state — into  which  it  often  seems  to  pass 
by  insensible  gradations.  Dr.  Wilks'  also 
describes  chronic  pneumonia  as  a  fibroid 
induration  of  the  lung  substance,  due  to 
an  actual  new  growth  of  fibre-tissue  which 
slowly  increases  in  amount. 

Thus  there  seems  to  be  a  pretty  general 
agreement  between  the  writers  I  have 
named  (some  of  the  principal  of  those 
who  have  written  upon  the  subject),  con- 
cerning the  essential  nature  of  the  con- 
dition which  often  goes  by  the  name 
"chronic  pneumonia."  When  affecting 
any  considerable  extent  of  the  lung  it  has 
been  generally  recognized  as  a  condition 
of  great  rarity.  Charcot  imagined  that  at 
the  time  he  wrote  there  were  only  about 
ten  or  twelve  cases  on  record,  which 
could  be  indubitably  regarded  as  exam- 
ples of  this  disease.  Grisolle,  also,  had 
only  met  with  six  cases  during  his  long 
experience.  Both  these  writers  believe 
that  this  state  of  the  lung  may  be  the  al- 
most immediate  sequence  of  an  ordinary 
acute  pneumonia,  although  they  think 
that  at  other  times  it  is  chronic  from  the 
first,  and  commences  in  the  most  obscure 
and  insidious  manner.  Both  these  writers 
also,  as  well  as  most  of  the  others  I  have 
mentioned,   are  fully   satisfied   that    the 


'  Patholog.   Anatomy   (Syd.   Soc.   Transla- 
tion), 1846. 

2  Man.   of  Path.   Anat.  vol.  iv.  (Syd.   Soc. 
Translation),  p.  60. 

3  Lehrb.    der   Patholog.    Anatom.   p.   296. 
Jena,  1862. 

■•  Anat.  Patholog.  tome  1.  p.  648. 

5  Ibid.,   livraison  xxxii.  p.   8;   and  Anat. 
Patholog.  Ggn^r.  tome  iii.  p.  608. 

6  Guy's  Hosp.  Reports,  1843,  p.  36.'). 
^  Lect.  on  Path.  Anat.  1859,  p.  236. 
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minute  anatomical  characters  of  this  so- 
called  chronic  pneumonia  are  essentially 
similar  to  that  of  the  ordinary  indurated 
tissue  surrounding  vomicije  or  foreign 
bodies  in  the  lungs.  I  need  only  add  that 
the  tissue-changes  in  these  cases  are  es- 
sentially similar  to  those  which  Dr.  Sutton 
has  described  as  "fibroid  degeneration  of 
the  lung,"  and  that  such  a  change,  prevail- 
ing to  a  wide  extent,  is  the  anatomical 
characteristic  of  Cirrhosis  of  the  Lung. 

It  seems  to  me  expedient  to  do  away 
altogether  with  the  name  "  chronic  pneu- 
monia," as  an  appellation  for  the  patho- 
logical changes  in  question.  This  seems 
desirable  for  the  follo^ving  reasons  : — 1. 
Any  pathological  state  to  which  the  term 
"  chronic  pneumonia"  is  applied  ought  to 
be  characterized  by  anatomical  characters 
similar  in  kind  to  those  which  are  met 
with  in  the  acute  condition — conditions 
which  are  fulfilled  by  the  "  chronic  lobu- 
lar pneumonias"  of  phthisical  patients. 
2.  Admitting  that  the  fibroid  overgrowth 
and  substitution,  which  has  been  hitherto 
styled  "chronic  pneumonia,"  is  some- 
times the  direct  sequence  of  an  acute 
pneumonia,  still  this  secondary  condition 
is  not  a  modified  persistence  of  tlie  old 
state,  Ijut  is  due  to  the  supervention  of 
an  entire)}'  new  and  different  process:  in 
these  cases,  in  fact,  we  have  to  do  with  a 
sequence  to,  rather  than  with  a  chronic 
persistence  of,  the  original  malady.  3. 
Although  such  a  pathological  state' is  oc- 
casionally tlie  direct  sequence  of  an  acute 
inflammatory  condition,  still  in  the  large 
majority  of  cases  it  seems  to  be  due  to  an 
essentially  chronic  process — to  one  which 
is  deficient  in  some  of  the  most  important 
characters  of  an  inflammatory  change, 
and  which  more  closely  resemliles  a  mere 
infiltrating  new  growth. 

The  term  "interstitial  pneumonia" 
seems  to  be  almost  as  unsuitable  as  that 
of  "chronic  pneumonia,"  as  an  appella- 
tion for  the  fibroid  indurations  in  ques- 
tion. AVhether  such  changes  are  met 
with  in  the  lung,  in  the  liver,  or  in  any 
other  organ,  their  mode  of  initiation, 
progress,  and  minute  anatomical  charac- 
ters, seem  to  be  essentially  similar.  Tliey 
advance  insidiously,  in  the  great  majority 
of  cases,  without  affording  the  least  clin- 
ical evidence  that  the  patient  is  suffering 
from  an  inflammatory  disease  ;'  and  when 

'  Dr.  Wilks  says  (loc.  cit.  p.  237):  "For 
my  own  part  I  believe  such  a  process  is  es- 
sentially chronic,  and  at  no  time,  if  an  oppor- 
tunity had  been  given  for  examining  such  a 
lung,  would  it  have  presented  any  different 
appearances,  except  in  amount ;  growing,  in- 
deed, like  a  tumor,  and,  like  it,  having,  no 
doubt,  some  elementary  forms  preceding  the 
fibrous  structure,  but  the  mode  of  production 
and  development  so  slow  and  continuous  that 
no  distinct  stages  or  changes  in  the  structure 
can  even  be  distinguished." 


the  organs  in  which  such  changes  had 
been  advancing  are  submitted  to  micro- 
scopical examination,  there  is  a  similar 
absence  of  the  signs  of  an  inflammatorv 
process.  A  new  growth  is  met  witli,  sup- 
planting the  proper  anatomical  elements 
of  the  part,  and  it  seems  to  me  to  be  no 
more  suitable  to  speak  of  such  a  process 
as  an  inflammation  than  it  would  be  to 
apply  the  same  term  to  a  slowly  increas- 
ing but  infiltrating  cancerous  growth. 

The  more  partial  and  local  changes 
might  simply  be  styled  "fibroid  indura- 
tions," reserving  the  term  "Cirrhosis" 
for  the  more  extensive  and  advanced 
change,  when  it  affects  either  an  entire 
lung  or  at  least  one  lobe  of  the  organ. 

From  what  has  been  said  it  will  be  seen 
how  intimately  related  Cirrhosis  of  the 
Lung  is,  not  only  to  bronchiectasis,  but 
also  to  what  has  been  hitherto  called 
"chronic  pneumonia."  It  will  not  be  so 
much  a  matter  of  surprise,  therefore,  that 
some  of  the  cases  of  which  I  have  given 
an  abstract  in  this  paper,  have  been 
originally  recorded  under  one  or  other  of 
these  names.  No  sharp  lines  of  demarca- 
tion can  exist  between  fibroid  indurations 
of  the  lung  ("chronic  pneumonia"  of 
other  writers)  and  Cirrhosis,  because  they 
are  merely  different  degrees  of  one  and 
the  same  pathological  condition.  There- 
fore, one  or  two  of  the  cases  that  I  have 
included  amongst  the  thirty  instances  of 
the  disease  on  which  this  paper  is  based, 
may  seem  doubtfully  entitled  to  the  latter 
name ;  but  I  have  placed  them  in  this 
series  precisely  because  they  serve  to  in- 
dicate this  relationship,  and  to  show  what 
are  the  early  stages  of  the  disease  which 
we  are  now  describing. 

Since  diseases  have  no  distinct  and  inde- 
pendent existence,  but  are  merely  groups 
of  symptoms,  or  of  pathological  changes, 
which  tend  to  repeat  themselves  with 
varying  degrees  of  frequency,  it  is  only  to 
be  expecteil  that  intermediate  conditions 
should  at  times  present  themselves.  Our 
nomenclature  and  classification  of  these 
sets  of  symptoms,  or  pathological  changes, 
must  inevitably  be  more  definite  and 
sharply  defined  than  actual  facts  or  occur- 
rences would  warrant.  We  can  but  seize 
upon  certain  combinations  of  symptoms 
or  changes  which  are  apt  to  recur,  and 
ticket  them  in  their  typical  condition  as 
so  many  "diseases;"  though  in  doing 
this  we  should  ever  recollect '  that  the 
symptoms  or  changes  are  not  distinct  and 
independent,  but  are  variously  related  to, 
and  miscible  with  other  possible  combina- 
tions. With  the  distinct  understanding 
that  the  diseases  enumerated  in  our  nos- 
ologies vary  immensely,  not  only  in  respect 
to  the  frequency,  but  also  in  respect  to 
the  definiteness  of  character,  with  which 
they  tend  to  recur  ;  still,  one  must  regard 
all  such  described  diseases  as  little  better 
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than  rallying  points,  round  which  special 
groups  of  symptoms  or  changes  may  be 
conveniently  ranged. 

The  disease  which  we  are  now  consider- 
ing is  comparatively  rare,  and  it  can  only 
be  arbitrarily  marked  ofl"  from  the  fibroid 
indurations  of  smaller  extent,  out  of  which 
it  is  developed.  Still  a  certain  set  of 
symptoms  do  tend  to  recur  in  association 
with  a  certain  set  of  advanced  anatomical 
changes,  and  these  have  been  ticketed  as 
a  disease  Avhich  is  distinguished  by  char- 
acters of  its  own,  as  much  clinical  as  ana- 
tomical. On  these  grounds  Cirrhosis  of 
the  Lung  has  the  same  right  to  be  con- 
sidered as  a  distinct  disease  that  many 
others  possess  whose  claim  to  a  place  in 
our  nosologies  is  unquestioned. 

This  paper  is  essentiallv  based  upon  an 
analysis  of  thirty  recorded  cases  of  the 
disease. 

One  of  these  cases  was  originally  re- 
ported by  Sir  Dominic  Corrigan  ;  one  has 
been  taken  from  Dr.  Sutton's  paper  ;  and 
two  others  are  from  M.  Charcot's  memoir, 
"  De  la  Pneumonic  Chronique."  On  the 
other  hand,  seven  cases  have  been  in- 
cluded which  had  been  described  under 
the  head  of  Bronchiectasis. '  One  of  these 
was  recorded  by  Laennec  (though  quoted 
by  Corrigan  as  an  instance  of  Cirrhosis) ; 
one  was  observed  by  Dr.  Stokes  ;  one  by 
Dr.  Bright  and  Dr.  Hughes  f  two  are 
from  M.  Earth's  memoir  ;  whilst  the  last 
of  the  cases,  previously  recorded  under 
the  head  of  Bronchiectasis,  has  been 
taken  from  MM.  Herard  and  Cornil's  re- 
cent treatise.'  The  remaining  nineteen 
cases  of  which  I  have  given  abstracts 
were  recognized  as  cases  of  Cirrhosis  of 
the  Lung,  and  sixteen  have  been  pub- 
lished as  such — fifteen  in  one  or  other 
of  the  periodical  publications  of  Great 
Britain  and  Ireland,  and  one  in  Paris 
during  the  present  year  (1867)*  by  jSI.  Jac- 
coud.  The  other  three  cases  have  not 
been  hitherto  published  :  one  occurred  in 
the  practice  of  Dr.  Gull  at  Guy's  Hos- 
pital, and  one  in  that  of  Dr.  Pollock  at 
the  Brompton  Hospital,  and  to  each  of 
these  gentlemen  I  have  to  express  my 
best  thanks  for  their  kindness  in  placing 
reports  at  my  disposal.     To  Dr.  Wilks  I 

'  These  are  here  recorded,  because  they 
not  only  serve  to  show  the  intimate  and 
natural  relationship  existing  between  the 
two  "diseases,"  but  also  because,  owing  to 
the  extent  and  character  of  the  morbid 
changes  met  witli,  they  have  almost  an  equal 
title  to  be  ranked  under  either  liead. 

^  See  Guy's  Hospital  Museum,  with  descrip- 
tion in  catalogue. 

'  De  la  Phthisis  Pulmonaire,  Paris,  1867. 

*  It  seems  only  right  to  state  that  this  pa- 
per has  been  written  nearly  three  years  and 
a  half-'-ever  since  October,  1867.  A  few 
other  cases  have  been  recorded  since  this 
date. 


am  also  much  indebted  for  granting  me 
access  to,  with  permissiou  to  pubhsh"  the 
records  of  a  case  which  formerly  occurred 
in  the  practice  of  Dr.  Addison  at  Guy's 
Hospital. 

In  order  to  show  the  kind  and  range  of 
variation  met  with  in  different  casus,  I 
have  deemed  it  most  advisable,  to  give  a 
tabular  abstract  of  these  cases,  which  it 
is  hoped  will  be  of  use  for  future  refer- 
ence. ' 

Pathological  Anatomy.  —  Adhe- 
sions of  the  pleural  surfaces,  serving  to 
unite  the  aflected  lung  to  the  parietes  of 
the  chest  and  to  the  diaphragm,  have 
been  met  with  in  almost  every  case.  They 
were  reported  as  present  in  twenty-six 
out  of  the  thirtj'  cases  ;  only  in  one  case 
were  they  stated  not  to  exist,  whilst  in 
the  remaining  three  the  presence  or  ab- 
sence of  adhesions  was  not  noted.  Of  the 
twenty-six  cases  in  which  the  adhesions 
are  described  as  existing,  they  were  some- 
what loose  in  five,  but  firm,  tough,  and 
often  even  cartilaginous  in  consistence  in 
the  twenty-two  other  cases.  In  nine  of 
these  the  adhesions  were  more  or  less  par- 
tial, whilst  in  thirteen,  or  nearly  one-half 
of  the  total  number,  they  were  general, 
and  the  lung  was  at  the  same  time  usu- 
ally much  reduced  in  size.  Adhesions 
between  the  diseased  lung  and  the  peri- 
cardium were  not  uncommon,  and  in  one 
case  the  posterior  surface  of  the  greatly 
enlarged  opposite  lung  was  also  united  to 
the  diseased  organ.  Where  the  adhesions 
were  well  developed  and  general,  it  was 
frequently  necessary  to  cut  the  tongue  out 
of  the  corresponding  side  of  the  thorax  ; 
and  more  or  less  extensive  plates  of  firm 
flbro-cartilaginous  looking  material  were 
found  covering  a  certain  portion  of  the 
surface  of  the  organ,  and  gradually  shad- 
ing away  peripherally  into  an  ordinary 
tough  fibrous  coating.  This  layer  over 
certain  parts  of  the  lung,  having  a  fibro- 
cartilaginous appearance,  may  be  more 
than  an  inch  in  thickness—and  then  its 
inner  strata  evidently  correspond  in  situ- 
ation to  what  had  previously  been  proper 
lung-tissue.  In  only  one  case  was  any 
fluid  found,  and  in  this  the  pleura  is  stated 
to  have  been  nearly  one  inch  in  thick- 
ness ;  whilst  in  a  cavity  between  the  ad- 
hesions, which  were  only  partial,  there  was 
contained  nearly  a  quart  of  clear  serum. 
The  lung  was,  moreover,  only  as  large  as 
a  man's  fist ;  its  tissue  was  remarkably 
hard,  and  its  bronchi  were  not  dilated. 

The  size  of  the  lung,  in  the  more  recent 
cases,  has  undergone  no  appreciable  alter- 
ation ;  in  all  the  more  chronic  cases,  how- 


['  These  tables,  except  those  of  the  first 
five  cases,  have  been  omitted  from  this  edi- 
tion ;  their  substance  being  fully  conveyed 
in  Dr.  Bastian's  article. — H.] 
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ever,  it  has  exhibited  a  A'ariatale  amount 
of  shrinking.  This  is  often  vt-ry  consid- 
erablu  :  in  one  rumarljable  case  it  was 
scarcel}'  the  size  of  a  man's  hand,  and 
there  was  no  pleural  effusion  of  any  kind 
(to  help  to  bring  about  the  contraction), 
similar  to  what  existed  in  the  other  case, 
in  which  tlie  size  of  the  lung  was  reduced 
to  such  an  extreme  degree.  All  interme- 
diate grades  are  to  be  met  with  between 
this  amount  of  contraction  and  the  nor- 
mal dimensions  of  the  organ.  On  section, 
it  is  often  seen  that  the  lobes  of  the  lung 
are  firmly  connected  together  by  a  dense 
fibro-cartilaginous  material,  similar  to 
what  more  frequently  occurs  in  connec- 
tion with  the  pleura  on  the  surface  of  the 
lung.  The  tissue  of  the  organ  varies 
nuich  in  appearance  in  diflerent  cases, 
owing  to  the  dilferent  degrees  of  progress 
whicii  the  disease  may  have  made ;  and 
also  to  the  varying  amount  of  black  pig- 
ment present,  and  to  the  number  and 
mode  of  distribution  of  dilated  bronchi  or 
ulcerated  caverns  throughout  its  sub- 
stance. Occasionally,  islets  of  healthy 
lung-tissue  are  left  here  and  there,  in  the 
mi(ist  (if  tlie  fibroid  induration.  The  dis- 
ease may  aflect  only  one  lobe,  the  two 
lobes  unequally,  or  the  whole  organ  pretty 
uniformly.  "When  existing  in  its  early 
stages  either  generally  or  partially,  the 
nature  of  the  pathological  change  is  even 
then  most  obvious  to  the  naked  eye.  The 
texture  of  the  lung  being  firm,  tough, 
dense,  and  incapable  of  being  broken  down 
by  the  finger,  one  sees  a  smooth  or  only 
very  slightly  granular  surface  of  a  blaek- 
is!i  or  iron-gray  color,  intersected  in  all 
directions  by  white  bands  of  Hgamentous- 
looking  tissue,  often  forming  a  sort  of  tra- 
becular network,  and  dotted  with  white 
circles  of  varying  sizes,  produced  by  the 
cut  walls  of  the  thickened  smaller  bron- 
chial tubes.  Very  often,  in  its  early 
stages,  this  invasion  of  fibre  tissue  is  most 
distinctly  seen  to  extend  inwards  from  a 
greatly  thickened  pleura  ;  for  continuous 
with  it  may  be  seen  portions  of  lung  tis- 
sue which  have  been  completely  converted 
into  a  fibro-cartilaginous  looking  mate- 
rial ;  while  this  may  pass,  internally, 
into  a  simple  ligamentous-looking  tex- 
ture. Still  further  internally  there  is  a 
trabecular  structure,  such  as  I  have  just 
described,  the  white  bands  of  which'  be- 
come narrower  and  narrower,  and  may 
gradually  fiide  away  into  almost  unaltered 
lung-tissue.  In  other  cases  where  the 
consolidation  spreads  from  different  cen- 
tres within,  rather  than  from  the  surface 
of  the  organ,  the  fibroid  thickening  and 
white  bands  seem  to  radiate  principally 
from  the  thickened  walls  of  tlie  bronchi. 
In  its  more  advanced  form,  almost  the 
whole  organ,  or  large  parts  of  it,  grate 
under  the  knife  when  a  section  is  made. 


cutting  more  like  a  tendon  or  mass  of 
flbro-cartilage  than  anything  approaching 
to  normal  lung-tissue,  and  whole  tracts  of 
it  may  in  this  later  stage  present  the 
smooth  yellowish-white  appearance  of  cut 
tension,  and  be  almost  free  from  pigment. 
As  the  fibroid  induration  advances,  air- 
cells  and  vessels  become  more  and  more 
obliterated ;  the  lung-tissue  gradually 
yields  less  and  less  fluid  when  squeezed, 
and  becomes  at  the  same  time  more  in- 
compressible. 

In  the  great  majority  of  instances, 
changes  such  as  I  have  mentioned  are 
those  wdiich  are  apparent  from  the  very 
commencement  of  cases  of  Cirrhosis  of  the 
Lung.  But  on  those  rarer  occasions  when 
the  cirrhotic  process  is  the  direct  sequence 
of  an  acute  pneumonia,  the  first  process 
is  one  vs'hich  has  been  termed  induration 
rouge  by  Andral  and  other  writers.  We 
have  an  instance  of  this  change  in  the 
case  recorded  by  Dr.  Sutton,'  when,  on 
section,  the  upper  lobe  of  the  right  lung 
^yas  of  a  dark  red  color  and  the  interlobu- 
lar tissue  appeared  to  have  undergone  an 
increase.  Only  a  very  small  quantity  of 
fiuid  appeared  on  the  divided  surface,  and 
the  tissue  did  not  easily  break  down  under 
the  finger.  The  whole  of  the  lower  half 
of  this'lung  was  solid,  firm,  and  somewhat 
tough.  It  had  a  reddish-gray  color  and 
oftered  some  amount  of  resistance  to  the 
knife  ;  whilst  it  sank  in  water,  and  exuded 
scarcely  any  fluid  on  pressure.  Here  the 
lower  lobe  was  evidently  in  a  more  ad- 
vanced stage  of  the  disease  than  the  up- 
per, and  it  seems  to  have  been  in  much 
the  same  condition  as  the  upper  lobe  of 
the  left  lung  in  the  case  of  M.  Legendre. 
A  more  advanced  stage  is  recorded  in  the 
case  of  the  child  reported  by  Sir  D.  Cor- 
rigan,  where  the  right  lung  was  solid, 
non-crepitant,  grayish-red,  tough,  and 
traversed  in  all  directions  by  thickened 
white  bands  of  fibro-cellular  tissue- 
though  there  still  seemed  to  have  been  no 
contraction  of  the  affected  organ.  But 
in  the  case  of  the  man  observed  by  M. 
Charcot,  wdio  had  suffered  from  an  attack 
of  acute  pneumonia  about  four  months  be- 
fore his  death,  the  disease  seems  to  have 
made  rapid  strides,  and  presents  us  with 
a  still  more  advanced  phase.  The  whole 
right  lung  was  pretty  equally  affected, 

>  It  seems  to  me  most  probable  that  this 
state  of  the  lung  was  the  sequence  of  an 
acute  pneumonia.  This  must  either  have 
been  the  case,  or  else  it  must  have  been  due 
to  the  supervention  of  an  acute  fibroid  change 
without  the  existence  of  a  previous  pneumo- 
nia. Even  if  the  latter  alternative  were  true, 
the  results  would  seem  to  be  much  the  same 
in  either  case,  since  the  condition  of  this  lung 
appears  to  agree  in  all  respects  with  ^ndral's 
description. 
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and  had  undergone  an  evident  diminution 
in  volume.'  Its  tissue  was  so  dense  tliat 
the  finger  uould  not  penetrate  it,  and,  on 
section,  it  resisted  the  scalpel  like  flbro- 
cartilage.  The  three  lobes  were  seen  to 
be  firmly  united,  and  the  surface  of  the 
section  was  smooth,  non-granular,  grayish- 
hliie  marbled  with  black,  whilst  pale  liga- 
mentous partitions  of  fibrous  tissue  sub- 
divided the  lung  in  all  directions,  and 
formed  a  minute  network. 

These  are  the  stages  by  which  the  Cir- 
rhosis that  supervenes  as  the  sequence  of 
an  acute  pneumonia  appears  gradually  to 
approximate  to  the  condition  of  the  lung 
which  is  characteristic  of  the  earlier  stages 
of  the  more  chronic  process. 

In  only  one  out  of  the  thirty  cases  which 
I  have  tabulated  is  there  any  certain  evi- 
dence of'  the  existence  of  even  a  small 
quantity  of  "  tubercle"  in  the  cirrliosed 
lung.  This  was  in  the  case  of  M.  Jaccoud, 
when  a  very  small  quantity  of  crude  and 
slightly  softened^  "tubercle"  was  found 
in  the  posterior  part  of  the  apex  of  the 
lung  affected.  In  three  other  cases,  how- 
ever, a  small  amount  of  "tubercle"  was 
said  to  have  been  found  in  the  non-cir- 
rhosed  lung. 

But,  although  the  existence  of  "  tuber- 
cle" in  cases  of  Cirrhosis  seems  to  be  a 
perfectly  accidental  occurrence,  the  same 
cannot  be  said  with  regard  to  the  pres- 
ence of  ulcerated  cavern!<  in  the  indurated 
lung-substance,  since  these  have  been  met 
with  in  about  one-fourth  of  the  total  num- 
ber of  cases.  Sometimes  these  caverns 
appeared  to  have  been  formed  slowly, 
owing  to  the  molecular  disintegration  of 
portions  of  the  new  tissue  which  had  un- 
dergone a  fatty  metamorphosis,  whilst  at 
other  times  they  have  originated  by  a 
gangrenous  process,  as  occurred  in  one  of 
M.  Charcot's  cases.  Here,  one  of  the 
excavations  had  irregular  walls,  and 
seemed  to  have  arisen  by  a  gangrenous 
process  about  two  months  previous  to  the 
patient's  death  ;  whilst  another  appeared 
to  have  been  on  the  eve  of  forming,  and 
was  represented  by  a  softened  patch  of 
yellowish  tissue,  with  a  disagreeable, 
though  not  gangrenous  odor.  In  a  case 
reported  by  Dr.  Mayne,  the  patient  died 
from  the  supervention  of  gangrene  in  the 
diseased  lung,  though  there  were  no  cav- 
erns. Towards  the  lower  part  of  the  con- 
solidated organ  the  tissue  had  the  olive  or 
purple  tint  of  gangrene  with  a  correspond- 
ing odor.     In  all  the  recorded  cases,  how- 

'  It  was  one-third  smaller  than  the  right 
lung,  which  was  noted  as  being  very  large. 
The  actual  amount  of  contraction  of  the  cir- 
rhosed  lung,  therefore,  had  not  been  very 
great. 

^  Even  this  was,  therefore,  in  all  proba- 
hility,  merely  a  cheesy  patch  of  chronic  lobu- 
lar pneumonia. 


ever,  in  which  caverns  existed  in  the  lung, 
save  the  one  previously  mentioned,  they 
seem  to  have  been  formed  by  the  slower 
process  of  ulceration  or  molecular  disinte- 
gration, since  there  was  no  preceding  his- 
tory of  gangrene.  In  two  cases  a  recent 
coagulum  of  blood  was  found  in  the  ulcer- 
ated cavity;  in  one  the  cavity  was  old  and 
very  large,  being  4"  in  length  by  2J"  in 
breadth  ;  in  two  the  cavities  were  single 
and  small ;  in  one  there  was  ulceration 
of  portions  of  the  walls  of  two  bronchial 
dilatations  ;  whilst  in  another  case  there 
was  a  small  excavation  of  the  size  of  a 
hazelnut,  whose  nature  was  doubtful.  In 
only  one  of  these  cases  were  there  several 
excavations  existing  in  the  same  lung. 

In  addition  to  these  ulcerated  cavities — 
having  more  or  less  ragged  walls,  and 
bounded  by  lung-tissue  rather  than  by  an 
altered  mucous  membrane — there  are  usu- 
ally found  other  c-avities  and  enlarged 
canals  resulting  from  diliitntlons  of  the 
bronchi.  These  ai-e  not  commonly  met 
with  in  the  early  stages  of  the  disease, 
such  as  have  been  hitherto  spoken  of  un- 
der the  name  of  "chronic  pneumonia," 
and  theyai'e  by  no  means  always  present, 
even  when  the  disease  is  fully  established 
and  when  great  contraction  of  the  lung 
has  taken  place. 

There  was  no  dilatation  of  the  bronchi 
at  all  in  one-fifth  of  the  thirty  cases  whicli 
I  have  collected,  and  in  four  other  cases 
it  was  present  only  to  a  very  slight  extent. 
In  one-third  of  the  cases,  therefore,  it  has 
been  either  altogether  absent,  or  else  an 
insignificant  feature  of  the  disease.  In 
the  remaining  two-thirds  of  the  cases  it 
existed  to  a  variable  extent.  In  one  of 
the  cases — that  of  a  child — where  the 
amount  of  dilatation  was  extreme,  and  in 
which,  moreover,  the  fibroid  change  seems 
to  have  advanced  upon  a  lung  whose 
bronchi  were  already  dilated,  it  was  a 
most  typical  instance  of  what  has  been 
called  'uniform  dilatation.  The  bronchi 
were  found  to  be  healthy  as  far  as  their 
first  division,  but  beyond  this  point,  in- 
stead of  diminishing  at  the  successive  bi- 
furcations, they  preserved  the  same  cali- 
bre as  far  as  their  termination— and  in 
some  places  the  diameter  of  a  distal 
branch  was  even  greater  than  that  from 
which  it  proceeded.  At  their  extremities 
there  was  a  simple  cul-dc-sac,  and  no  tend- 
ency towards  the  formation  of  an  am- 
pulla. The  mucous  membrane  was  gray- 
ish-black,' slisihtly  villous,  and  evidently 
thickened.  In  two  other  cases  recorded 
by  Barth  and  occurring  in  adults,  in  which 
the  amount  of  dilatation  was  extreme,  it 
was  of  the  inixed  kind— consisting  partly 
of  cylindrical  and  partly  of  spheroidal  di- 
latations. But  in  these  two  cases  also  it 
seems  most  probable,  from  a  consideration 

'  Most  probably  a  post-mortem  coloration. 
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of  the  histories  of  tlie  patients,  that  dilata- 
tiou  of  the  bronchi  had  ^'xi.■^led  for  many 
years  before  the  fibroid  change  made  any 
notable  advance  in  the  diseased  organs. ' 
The  mucous  membrane  lining  the  vari- 
ously dilated  bronchi  was  in  both  cases 
smooth,  dark  red,  and  thickened.  In  only 
one  other  case  was  the  amount  of  bronchial 
dilatation  extreme.  Here  the  lower  lobe 
of  the  affected  lung  contained  an  extensive 
series  of  bronchial  cavities  between  the 
size  of  a  fowl's  egg  and  that  of  a  sparrow, 
some  of  which  were  partly  filled  by  a  semi- 
solid mucous  secretion.  In  one  case  one 
of  the  cavities  was  as  large  as  an  apple, 
and  in  one  two  large  cavities — each  as 
large  as  an  egg — were  the  only  ones  exist- 
ing. In  other  instances  the  dilatations 
were  much  smaller  ;  thus  in  one  case  a 
vast  number  of  little  cavities  existed,  vary- 
ing in  size  between  that  of  a  pea  and  a 
marble,  and  all  full  of  a  muco-purulent 
secretion.  In  other  cases  caverns,  vary- 
ing in  number,  and  of  all  sizes  between 
these  extremes,  were  encountered.  The 
more  or  less  spheroidal  cavities  were  al- 
most invariably  associated,  also,  with 
cylindrical  dilatations  of  the  tuljes  ;  and 
in  some  cases  the  rounded  enlargements 
were  decidedly  more  common  towards  the 
periphery  of  the  organ.  The  condition  of 
the  membrane  lining  the  dilated  bronchi 
has  only  been  specified  in  twelve  cases  : 
in  seven  of  these  it  was  dark  red,  con- 
gested and  thickened  (and  in  two  of  them 
even  velvety  or  slightly  villous),  whilst  in 
the  five  others  it  was  rather  a  smooth, 
dull,  or  glistening  membrane.  In  none  of 
the  cases  is  there  any  mention  made  of 
the  slightly  prominent  transverse  strifs 
which  are  so  often  met  with  in  dilated 
bronchi  according  to  Barth,  and  which  I 
have  myself  seen  extremely  well  devel- 
oped in  one  instance,  where  the  mucous 
membrane  covering  an  enormous  extent 
of  dilated  bronchi  had  quite  a  reticulated 
aspect,  owing  to  the  thickening  of  trans- 
verse and  longitudinal  fibres  external  to 
the  mucous  coat.^  The  bronchial  dilata- 
tions are  occasionally  empty,  though  they 


'  These  cases,  in  fact,  seem  to  me  to  belong 
just  as  much  to  the  subject  of  "  Bronchiecta- 
sis" under  which  they  were  described  by 
Barth)  as  to  that  of  "Cirrhosis."  I  have  in- 
cluded tliem  here  simply  because  they  serve 
to  show  the  intimate  and  natural  relationship 
that  occasionally  exists  between  the  two  dis- 
eases. 

2  After  describing  the  lining  membrane  as 
smooth  or  granular,  generally  of  a  dark-red 
color,  and  as  almost  invariably  thickened, 
Barth  adds  :  "  Mais  ce  qui  les  distingue  par- 
ticulierement,  ce  sont  des  especes  de  stries 
irrfiguliSreraent  circulaires  qui  apparaissent 
plus  ou  moins  distinctement  sous  la  mem- 
brane interne,  laqnelle  se  continue  manifeste- 
ment  avec  la  memlirane  muqueuse  des  con- 
duits aeriens." — Loc.  cit.  p.  511. 


are  generally  found  tocojitain  a  consider- 
able quantity  of  pus  or  muco-pus,_this 
being  often  thin,  but  at  other  times  thick, 
tenacious,  or  even  semi-solid  in  consist- 
ence, owing  to  partial  inspissation.  This 
fluid  may  be  blood-stained,  and  it  has 
often  a  peculiarly  stale,  disagreeable  odor, 
amounting  in  some  instances  even  to 
fetidity. 

In  two  cases  there  were  emphysematous 
bullce  observed  on  some  parts  of  the  sur- 
face of  the  diseased  lung ;  in  one  they 
were  situated  on  the  upper  lobe,  and  in 
the  other,  dilatations  the  size  of  a  nut 
skirted  the  anterior  border  of  the  lower 
lobe. 

Modifications  in  the  state  of  the  pul- 
monary artery  of  the  diseased  lung  have 
been  noted  in  five  cases.  In  one  its 
branches  were  said  to  be  simply  dilated, 
whilst  in  another  case,  observed  by  Dr. 
Wilks,  he  thus  describes  its  condition: 
"The  pulmonary  artery  was  very  much 
diseased.  It  was,  in  the  first  place,  con- 
siderably dilated,  the  branches  through- 
out the  tissue  being  much  larger  than 
natural.  The  coats  of  the  vessel  were 
also  very  much  thickened,  and  the  whole 
under  surface  was  covered  with  athero- 
matous deposit.  The  vessel,  in  fact,  very 
much  resembled  a  diseased  aorta.  Some 
of  the  smaller  branches  were  entirely  ob- 
structed by  ante-mortem  coagula,  as  were 
also  some  of  the  pulmonary  veins.  In 
the  main  pulmonary  vessel  there  was  a 
layer  of  fibrine  closely  adherent  to  the 
wall,  and  with  diflBculty  separable."  Of 
the  remaining  three  cases,  in  one  the 
pulmonary  artery  was  contracted  to  about 
the  size  of  the  coronary  artery,  whilst 
within  it  was  a  mass  of  fibrine  which 
occupied  the  entire  course  of  the  artery 
even  to  its  smaller  branches,  and  at  the 
same  time  was  continuous  with  an  ad- 
herent fibrinous  mass  in  the  right  ven- 
tricle ;  in  another  the  pulmonary  artery 
"  seemed  to  he  quite  contracted  ;"  and  in 
the  last  the  vessel  is  not  stated  to  have 
undergone  contraction,  but  to  have  been 
completely  filled  with  firm  laminated 
colorless  fibrine  which  adhered  to  its 
walls. 

In  four  cases  the  bronchial  glands  were 
enlarged  and  had  become  more  or  less  in- 
durated from  a  fibroid  infiltration  of  their 
texture. 

In  only  four  out  of  the  thirty  cases  I 
have  taljulated  was  there  any  fibroid  in- 
duration of  the  opposite  lung,  and,  except 
in  one  of  these  cases,  it  was  very  small  in 
amount,  forming  only  two  or  three 
patches.  In  almost  every  case  the  lung 
of  the  opposite  side  was  enlarged,  and 
sometimes  to  a  very  considerable  extent, 
it  being  mf)stly  soft  and  crepitant  through- 
out, and  occasionally  emphysematous.  In 
many  cases  it  extended  as  far  as  and  be- 
yond the  opposite  border  of  the  sternum, 
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and  in  one  case  where  its  development 
was  most  extreme,  it  was  just  double  its 
natural  size,  and  seemed  to  till  almost  the 
whole  thoracic  cavity.'  In  three  cases 
only,  as  previously  stated,  was  any 
"tubercle"  found  in  the  non-eirrhosed 
lung,  and  in  these  it  was  small  in  quantity. 
In  one  there  was  a  "tubercular"  cavity 
in  the  apex,  about  the  size  of  a  walnut, 
filled  with  a  coagulum  of  blood,  death 
having  been  produced  by  a  severe  htemop- 
tysis  ;  in  another  "a  few  tubercles  ex- 
isted," and  in  the  third  a  few  "gray 
granulations"  were-  said  to  have  ISeen 
scattered  tbroughout  the  lung.  As  a  rule, 
the  only  morbid  characters  belonging  to 
the  enlarged  lung  were  those  character- 
istic of  the  acute  bronchitis,  complicated 
with  more  or  less  of  recent  pneumonia — 
conditions  which  had  been  the  immediate 
cause  of  the  patient's  death. 

In  nearly  all  the  cases  where  the  con- 
traction of  the  lung  had  been  great  there 
was  a  proportionate  traction  of  the  heart 
out  of  its  normal  position.  Where  the 
right  lung  was  involved,  the  heart  was 
freejuently  found  behind  the  right  mam- 
mary region,  and  its  displacement  seemed 
generally  to  be  greater  where  this  lung 
was  affected  than  wljen  the  left  organ  was 
the  seat  of  the  disease.  Cirrhosis  of  the 
left  lung  tends  to  raise  the  heart,  and  in 
one  remarkable  case  reported  bj'  Dr.  Law, 
it  was  found  immediately  under  the  left 
clavicle.  In  no  less  than  ten  out  of  the 
thirty  cases  there  was  more  or  less  hyper- 
trophy with  dilatation  of  the  right  cav- 
ities of  the  heart,  and  in  seven  of  these 
more  or  less  dropsy  also  existed  ;  whilst 
in  two  cases  only  was  the  heart  reported 
to  be  rather  small.  In  one  case  it  was 
fatty,  and  in  two  of  those  in  which  the 
right  ventricle  was  hypertrophied  the  left 
was  said  to  be  small  and  weak. 

Pathology. — Various  views  have  been 
entertained  as  to  the  pathology  of  this 
affection,  to  which  we  must  allude  before 
entering  more  fully  into  the  relative  im- 
portance of  those  having  the  most  de- 
cided claim  to  recognition. 

(a)  Laennec  first  attracted  attention  to 
the  disease,  and  considered  it  to  be  one 
of  the  modes  in  which  dilatation  of  the 
bronchi  occurred.  He  believed  that 
chronic  catarrh,  giving  rise  to  an  in- 
creased secretion  from  the  bronchial  tubes, 
caused  an  accumulation  of  mucus  within 
them,  which  led  to  their  dilatation.  The 
dilated  bronchi,  by  pressure  upon  the 
surrounding  lung-tissue,  then  led  to  its 
collapse  and  condensation. 

(6)  Dr.  C.  J.  B.  WiUiams'  held  that  it 

'  The  Pathology  and  Diagnosis  of  Diseases 
of  the  Chest,  1840,  p.  99:  his  first  allusion  to 
the  affection  being  in  "  Lectures"  published 
in  the  Med.  Gaz.  for  1838. 


was  the  sequence  of  a  pleuro-pneunionia. 
His  words  were:  "In  pleuru-puuumoiiia 
the  lung  is  inllamed,  and  at  the  same  time 
compressed  by  an  etfusion  in  the  sac  of 
the  pleura.  If  it  remains  long  in  this 
state,  the  smaller  air-tubes  and  cells  be- 
come obliterated  by  the  adhesion  of  their 
sides,  so  that  when  the  liquid  is  removed 
from  the  pleura  they  will  not  expand 
again  with  the  enlargement  of  the  chest ; 
but  the  large  and  middle-sized  bronchi 
are  not  obliterated  ;  they  bear  the  whole 
force  of  the  inspired  air,  and  become  t;on- 
sequently  dilated  by  it.  This  kind  of  di- 
latation is  usually  conjoined  with  eon- 
traction  of  the  affected  side.  These  cases, 
although  not  very  uncommon,  were  first 
noted  by  the  writer."  And  in  a  note  to 
a  subsequent  work  he  said  :  "  Dr.  C'orri- 
gan  has  since  described  cases  which  ap- 
pear to  be  similar,  although  he  has  given 
the  disease  the  name  Cirrhosis  of  the 
Lung." 

(c)  Sir  D.  Corrigan  maintained  that 
the  obliteration  of  the  air-cells  and  con- 
densation of  tissue  were  primary,  and 
were  owing  to  the  growth  throughout  the 
organ  of  a  fibre-tissue  similar  to  that  ex- 
isting in  cirrhosis  of  the  liver.  The  dila- 
tation of  the  bronchi  was  a  secondary 
effect,  due  partly  to  the  greater  stress  of 
the  inspiratory  force,  and  partly  to  the 
traction,  in  different  directions,  exercised 
upon  the  tubes  by  the  contracting  fibre- 
tissue. 

(cl)  By  M.  Grisolle,  M.  Charcot,  and 
others,  what  may  be  considered  the  early 
stages  of  this  disease  have  been  supposed 
to  be  the  results  of  a  "chronic  pneumo- 
nia," or  inflammation  of  the  lung-tissue. 
(e)  Dr.  Hughes  Bennett  seems  to  ignore 
Cirrhosis  of  the  Lung  as  a  substantive 
disease,  and  to  maintain  that  all  cases  of 
so-called  Cirrhosis  are,  in  reality,  in- 
stances of  tubercular  disease  advancing 
towards  a  cure. 

Laennec's  theory  seems  to  be  quite  in- 
adequate to  account  for  the  production  of 
such  a  disease  as  Cirrhosis.  And  with 
regard  to  the  second  theory— that  of 
Dr.  C.  J.  B.  Williams— it  cannot  be  con- 
sidered to  apply  to  the  class  of  cases  to 
which  Sir  D.  Corrigan  gave  the  name 
Cirrhosis  of  the  Lung.  The  mode  of 
origin  of  these  latter,  as  subsequent  ex- 
amination has  fully  shown,  is  entirely  dif- 
ferent ;  the  contraction  of  the  lung  bemg 
produced  quite  independently  of  the  com- 
pressing effects  of  ah  effusion  into  the 
pleura. 

Although  Dr.  Hughes  Bennett  is  quite 
right  in  the  view  that  there  are  certain 
cases  in  which  a  cirrhotic  process  is  asso- 
ciated with  "tubercle"  (chronic  lobular 
pneumonia)  in  the  same  lung,  and  in  the 
opinion  that  this  combination  may,  very 
rarely,  terminate  in  a  result  differing  but 
slightly  from  what  may  be  produced  by 
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the  pure  cirrhosing  process,  still,  what 
has  been  already  said  fully  shows  that  in 
many  cases  Cirrhosis  of  the  Lung  is  an 
independent  affection,  having  no  relation 
whatever  to  the  presence  of  "tubercle" 
in  the  organ. 

The  relations  of  Cirrhosis  to  the  com- 
mon forms  of  Phthisis  will  be  immedi- 
ately considered  ;  and  also  the  anatomical 
affinities  between  the  tissue-changes  in 
this  disease  and  those  which  characterize 
Tubercle.  The  real  relationship  existing 
between  dilated  bronchi  and  Cirrhosis, 
will  also  be  carefully  considered.  These 
questions  will  be  discussed  under  the  fol- 
lowing heads :  1.  The  Relations  existing 
between  the  Cirrhosing  Process  and 
Chronic  Lobular  Pneumonia.  '2.  The 
Anatomical  Atliiiities  Ijctwcen  the  Early 
Stages  of  Fibroid  Indurations  and  Tuber- 
cle. 3.  The  Mode  of  Production  of  Dila- 
tation of  the  Bronchi,  and  their  Relations 
to  surrounding  Induration  of  Tissue. 

1.  The  jRelations  exif;tlng  between  the  Cir- 
rhfufiiuj  Process  anel  Clironir  Lribular  Pncti- 
mo)iia. — The  evidence  I  have  brought  for- 
ward in  the  last  section  seems  to  show 
very  conclusively  that  the  cirrhosing  pro- 
cess as  it  invades  the  lungs  has  no  nenx- 
sari/  connection  with  the  development  of 
"tubercle"  in  the  same  organ,  whilst 
other  considerations  seem  to  show  just  as 
conclusively  that  its  occurrence  is  not  de- 
pendent upon  the  presence  of  a  "  tubercu- 
lar diathesis."  In  four  only,  out  of  the 
thirty  cases  of  Cirrhosis,  did  any  morbid 
product,  which  the  observer  was  able  to 
call  "  tubercle"  exist  in  one  or  other  of  the 
lungs,  in  company  with  this  fibroid  conver- 
sion ;  and  even  in  these  cases  the  amount 
of  the  product  (which  most  pathologists 
now  consider  as  the  anatomical  mark  of 
"Chronic  Lobular  Pneumonias"')  was  so 
shght  as  not  to  interfere  with  our  belief 
that  its  presence  was  an  accidental  rather 
than  a  necessary  element  of  the  disease. 
There  is  nothing  antagonistic  between 
these  two  pathological  changes, — far  from 
it.  There  cannot  be  a  doubt,  however, 
that  each  may,  and  does,  exist  by  itselP 
as  an  independent  affection,  although 
they  are  so  frequently  combined  in  ordi- 
nary cases  of  phthisis — which  differ  from 


'  In  only  one  of  the  cases  is  there  any  men- 
tion made  of  the  existence  of  "gray  granula- 
tions," and  in  this  case  their  nature  is  more 
than  doubtful,  since.no  similar  granulations 
were  found  in  any  other  organ . 

^  Occasionally,  in  some  cases  of  "galloping 
phthisis,"  both  lungs  may  at  the  autopsy  be 
found  thickly  studdi'd  from  base  to  apex  with 
soft  patches  of  "  lobular  pneumonia."  These 
patches,  of  the  size  of  a  mustard-seed  and 
upwards,  are  whitish  or  yellowish,  breaking 
down  here  and  there  into  minute  cavities, 
whilst  there  may  be  a  singular  absence  of  all 
indurating  tissue. 


one  another  principally  in  respect  to  the 
relative  proportion,  and  different  modes 
of  distribution,  of  these  two  tissue- 
changes.  In  proportion  to  the  number 
of  times  in  which  the  two  processes  are 
met  with  in  combination,  however,  it  may 
fairly  enough  be  considered  somewhat  ex- 
ceptional for  either  of  them  to  exist,  to  a 
fatal  extent,  alone. 

The  facts  at  present  known  seem  fully 
to  establish  the  independent  nature  of  the 
fibroid  change  met  with  in  Cirrhosis. 
The  word  Phthisis  is  now  generally  ad- 
mitted to  be  merely  a  generic  term,  under 
which  are  included  different  morbid  con- 
ditions of  the  lung,  which  may  either  ex- 
ist alone  or  in  various  degrees  of  combi- 
nation. Thus  amongst  other  forms,  there 
may  be  an  almost  pure  pneumonic  phthi- 
sis, due  to  the  infarction  of  the  air-cells 
and  minute  bronchi  with  epithehal  pro- 
ducts, the  whole  mass  of  which  rapidly 
degenerates,  and  maj'  break  down  into 
ulcerous  cavities  ;'  or  a  pure  tubercular 
phthisis,^  understanding  by  this  a  lung 
filled  witli  products  after  the  type  of  the 
gray  granulation  ;  or  a  pure  fibroid  phthi- 
sis, such  as  exists  in  Cirrhosis  of  the 
Lung.'  On  the  other  hand,  any  two  of 
these  changes,  or  even  all  three  of  them, 
may  co-exist  in  various  proportions  in  one 
or  both  lungs  of  the  same  individual,  and 
thus  give  rise  to  the  more  common  Ibrms 
of  phthisis.'' 

'  In  these  cases  the  amount  of  new  fibre- 
tissue  is  reduced  to  a  minimum.  Some  slight 
amount,  however,  always  exists,  even  in  sit- 
uations where  there  is  no  perceptible  indura- 
tion. The  very  early  stages  of  the  fibre  over- 
growth, when  it  is  principally  in  a  nuclear 
condition,  do  not  produce  indurations  of  the 
organs  in  which  it  occurs. 

2  If  indeed  such  an  affection  is  entitled  to 
be  considered  as  a  form  of  phthisis,  since 
those  suffering  from  it  usually  die  before  de- 
struction of  lung  ensues. 

3  Here,  again,  I  do  not  mean  that  abso- 
lutely no  trace  of  chronic  lobular  pneumonia 
exists,  but  rather  that,  in  the  typical  cases, 
this  is  reduced  to  a  minimum.  A  microscopi- 
cal examination  may  often  show  a  minute 
amount  of  such  tissue-changes  even  where 
none  is  visible  to  the  naked  eye.  It  is  almost 
impossible  that  any  one  portion  of  lung-tissue 
should  overgrow  to  a  considerable  extent 
without  entailing  some  amount  of  increase  in 
contiguous  tissue  elements.  In  some  cases, 
however,  one  kind  of  change  almost  wholly 
predominates. 

*  Since  this  paper  was  written,  Dr.  Andrew 
Clark  has  proposed  to  range  a  certain  num- 
ber of  cases  of  lung  disease  under  the  term 
"Fibroid  Phthisis"  (see  Trans,  of  Clinical 
Soc,  vol.  i.  p.  174),  with  the  understanding 
that  they  differ  from  what  he  terms  "common 
cirrhosis."  After  a  careful  study  of  his  very 
able  report,  I  entirely  fail  to  see  any  good 
reason  for  separating  the  case  which  he  re- 
cords from  those  which  are  here  ranged  under 
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When  an  extensive  process  of  fibi-(_)id 
overgrowth  is  set  up  in  a  lung,  around  or 
intermixed  with  patches  of  lobular  pneu- 
monia, this  tissue-change  may  invade  not 
only  previously  healthy  portions  of  lung, 
but  also  those  which  are  filled  with  the 
old  pneumonic  accumulations,  so  that,  at 
a  later  stage,  portions  of  tissue  previously 
widely  dissimilar,  may  become  almost  in- 
distinguishable from  one  another. '  And 
in  this  sense,  so  far  as  the  two  processes 
are  associated  in  the  same  lung,  we  may 
agree  with  Sir  D.  Corrigan,^  and  with  Dr. 
Hughes  Bennett,  when  they  maintain 
that  the  process  of  Cirrhosis  has  a  cura- 
tive agency  in  many  cases  of  phthisis. 

2.  The  Anatomical  Affinities  between  the 
Early  Stages  of  Fibroid  Indurations  and 
Tubercle. — The  process  of  fibroid  substitn- 
tion  characterizing  Cirrhosis  of  the  Lung 
advances  by  two  or  more  successive  histo- 
logical stages.  This  seems  to  hold  good 
of  fibroid  substitution,  in  whatever  organ 
it  may  occur  —whether  arising  in  the 
brain  or  spinal  cord,  in  the  kidney,  in  the 
liver,  or  in  the  lung.  In  all  these  situa- 
tions it  appears  to  commence  by  an  exces- 
sive growth  and  the  multiplication  of 
nuclei  in  the  part  affected.  These  nuclei^ 
are  not  necessarily  fusiform,  but  are  far 
more  frequently  round  or  oval,  about 
iti'gjs"  in  diameter,  containing  no  distinct 
nucleolus,  but  only  a  few  granules.  They 
are  interspersed  with  a  few  fine  fibres  so 
as  to  form  a  flbro-nuolear  stroma.  These 
are  the  anatomical  characters  of  the  first 
stage  of  fibroid  substitution,  and  though, 
even  at  this  early  stage,  the  nuclear  tissue 
may  have  supplanted  the  proper  elements 
of  the  organ  in  some  parts,  this  as  a  whole 
is  not  found  to  have  undergone  any  con- 
traction  or  diminution    in    bulk.''      But 

the  head  of  Cirrhosis  of  the  Lung.  It  seems 
to  have  been  an  instance  of  Cirrhosis  in  which 
cheesy  patches  of  lobular  pneumonia  existed 
in  rather  larger  quantity  than  in  any  of  those 
which  I  have  brought  together.  What  more 
likely,  however,  to  occur  in  some  cases  than 
such  a  combination  ?  Its  association  with  a 
distinct  constitutional  tendency  I  cannot  help 
considering  to  be  more  than  doubtful.  (See 
p.  294.) 

'  This  subject  will  be  again  alluded  to  in 
the  section  on  Etiology. 

'  Dub.  Hosp.  Gaz.,  Dec.  15,  1857. 

^  In  later  stages,  when  some  of  them  undergo 
a  fatty  change, the  nuclei  become  enlarged,  and 
assume  the  form  of  cells  resembling  "granu- 
lation corpuscles." 

*  I  have  examined  a  kidney  which  pre- 
sented an  excellent  example  of  this  first  stage 
of  Cirrhosis.  The  organ  was  of  its  natural 
size,  only  pale,  with  an  extremely  adherent 
capsule,  and  a  very  tough,  leathery  consist- 
ence. When  examined  microscopically,  it 
was  found  to  be  more  or  less  pervaded 
throughout  with  a  nuclear  overgrowth,  such 
as  I  have  described,  though  in  some  parts  this 
was  replaced  by  a  more  decided  fibre-issue. 


gradually  the  nuclei  disappear,  and  where 
the  change  is  older,  actual  fibre  tissue  be- 
comes more  and  more  apparent.  As  this 
is  developed  contraction  in  bulk  cum- 
mences,  and  induration  of  the  organ  be- 
comes more  and  more  di.stinct.  "in  the 
lungs  this  nuclear  overgrowth  seems  to 
commence  either  in  the  connective  tissue 
whieli  enters  into  the  formation  of  the 
walls  of  the  bronchi  and  of  the  bloodves- 
sels, in  that  lying  between  the  larger  and 
smaller  lobules  of  the  lung,  or  in  that  on 
the  inner  surface  of  the  pleura.  Or,  on 
the  other  hand,  it  seems  ciuite  possible 
that  the  new  growth  may  originate  in  a 
hyperplasia  of  certain  masses  of  adenoid 
or  lymphatic  tissue  in  these  situations, 
which,  from  the  researches  of  Dr.  .Sander- 
son' would  seem  to  be  widely  distributed 
throughout  the  healthy  organ.  .  From 
any,  or  all  of  these  situations,  tlie  nuclear 
and  fibrous  growth  spreads  in  various 
directions— gradually  obliterating  the  air- 
cells,  the  bloodvessels,  and  the  proper  tis- 
sue of  the  organ,  and  substituting  itself  in 
their  place.  This  is  what  occurs  when 
fibroid  indurations  alone  advance  in  a 
chronic  manner,  and,  as  I  have  already 
stated,  the  tissue  changes  are  identically 
the  same  when  induration  is  gradually 
set  up  round  a  cavern  existing  in  a  phthi- 
sical lung.  Kow,  as  I  have  also  pre- 
viously stated,  this  induration  was  origin- 
ally described  by  Laennec  as  due  to  ^vhat 
he  called  "gray  tubercular  infiltration,'''' 
though  Chomel  and  succeeding  patholo- 

'  See  "  Eleventh  Report  of  the  Medical  Offi- 
cer of  the  Privy  Council,"  18G8.  The  too 
extensive  use  of  the  terms  "adenoid"  or 
"lymphatic"  tissue,  seems  to  me  undesirable. 
Even  if  it  be  true  that  in  all  or  some  cases 
the  morbid  tissues  of  which  we  are  speaking 
take  their  origin  as  hyperplasias  of  real 
though  microscopic  nodules  of  lymphatic  tis- 
sue, still,  in  a  very  large  number  of  cases, 
the  new  tissue  soon  loses  these  characters  al- 
together, and  becomes  an  unmistakaljle  fibroid 
growth.  What  was  "adenoid"  or  "lym- 
phatic" tissue,  thus  gives  place  in  a  short 
time  to  a  simple  fibroid  tissue,  to  which  the 
former  names  are  no  longer  applicable.  There 
is,  however,  another  inconvenience  of  even 
graver  import.  New  views  are  being  ad- 
vanced concerning  tubercle,  of  such  a  kind 
that,  after  a  time,  those  who  consistently 
adopt  them  will  be  compelled  to  look  upon  all 
chronic  indurations  as  "tubercular."  Cir- 
rhosis of  the  liver  will,  in  fact,  become  a  tu- 
bercular affection.  This  result  can  only  be 
avoided  by  the  recognition  of  the  non-specific 
nature  of  the  new  growths  which  may  be 
artificially  induced  in  the  rofb-nt  animals. 
If  we  cease  to  call  this  new  growth  Tubercle, 
science  will  have  lost  nothing ;  if  we  persist, 
another  almost  hopeless  confusion  will  be  in- 
troduced into  pathology.  (See  a  paper  by 
Dr.  Sanderson,  entitled,  "  Recent  Researches 
on  Tuberculosis,"  in  Edin.  Med.  Journ.  18G9, 
p.  387.) 
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gists  denied  its  tubercular  nature,  and 
considered  it  to  be  a  non-specific  result  of 
chronic  intlammation. 

From  a  histological  point  of  view,  how- 
ever, there  is  now  much  more  to  be  said 
in  support  of  this  nomenclature  than  was 
admitted  by  many  of  Laeunec's  succes- 
sors ;  though  tlieir  inability  to  perceive 
the  relationship  is  not  to  be  wondered  at, 
seeing  that  though  this  has  only  come  out 
strongly  since  the  date  of  the  renunciation 
of  many  of  Laeunec's  views  as  to  the  con- 
stitution and  nature  of  "tubercle,"  and 
since  pathologists  have  begun  to  recognize 
the  fact  that,  if  the  word  "tubercle"  is  to 
be  preser^■ed '  at  all,  the  gray  granulations 
of  Acute  Tuberculosis  must  be  considered 
as  its  type.  This  alone  of  all  the  morbid 
products  which  have  been  so  named  has  a 
detinite  constitution  in  whatever  organ  of 
the  body  it  may  be  encountered  ;  whilst  the 
so-called  "crude  tubercle,"  and  cheesy 
products  generally,  may  have  had  the 
most  diverse  origin  in  different  cases,  and 
are  always  nothing  but  the  dead  and  im- 
pacted remains  of  various  secretions  and 
tissues.  An  examination  of  very  thin 
transverse;  sections  of  gray  granulations  in 
the  lungs,  brain,  liver,  kidneys,  and  other 
organs,  suffices  to  convince  one  that  its 
structure — closely  allied  to  that  of  lym- 
phatii;  tissue — is  always  that  of  a  small 
tibro-nuclear  tumor  infiltrating  and  sup- 
planting the  normal  tissues  of  the  part  in 
which  it  is  found.  But,  further,  it  seems 
to  me  that  the  structure  of  tubercle  is 
almost  indistinguishable  from  that  of  the 
tissue  existing  in  the  first  stage  of  that 
state  which  I  have  just  been  describing — 
hitherto  known  by  the  various  names  of 
" gray  tubercular  infiltration,"  "chronic 
pneumonia,"  or  "fibroid  degeneration." 
There  are  in  each  case  the  same  round 
and  oval  nuclei  or  embryo-cells,  imbedded 
in  a  fine  and  somewhat  scanty  fibrous 
stroma.  This  resemblance  only  exists, 
however,  between  one  temporary  stage  of 
the  process  of  fibroid  substitution,  and 
the  gray  granulation.^    Tubercle  seems  to 

'  For  my  own  part,  I  think  that  pathologi- 
cal science  would  gain  much  if  tliis  word,  and 
all  the  erroneous  associations,  as  to  specificity, 
which  its  use  seems  inevitably  to  entail,  could 
be  entirely  forgotten,  save  as  errors  of  the 
past.  Old  things  might  receive  new  names, 
and  thus,  at  last,  old  theories  might  possibly 
be  shelved. 

2  It  is  interesting  to  find  that,  nearly  forty 
years  ago,  Andral  seems  to  have  anticipated, 
in  a  measure,  the  results  of  recent  microsco- 
pical research,  since  he  fully  recognized  that 
the  gray  granulation  was  quite  distinct  from 
other  kinds  of  what  was  then  called  "  tuber- 
cle," and  was  closely  allied  rather  to  the 
forms  of  pulmonary  induration  which  we  now 
know  to  be  of  fibroid  origin.  His  words  were 
(Pr.i'cis  d'Anat.  Patholog.  1829,  t.  ii.  p.  518): 
"  Les  granulations  pulmonaires  de  Bayle  ne 


be  the  mark  or  index  of  a  general  consti- 
tutional disease,  and  how  long  the  gray 
granulation  may  remain  as  such,  or  what 
may  be  the  degree  of  frequency  with 
which  it  undergoes  changes,  are  questions 
to  which  we  are  unable  to  give  very  satis- 
factory answers.  Although  fibroid  in- 
duration may,  on  the  other  hand,  owe  its 
origin  partly  to  a  constitutional  cause,  it 
seems  much  more  dependent  upon  sjjecial 
local  conditions  operating  in  the  organ  or 
part  in  which  it  is  set  up  ;  then  again,  it 
exists  not  only  in  minute  patches,  but 
spreads  over  considerable  areas,  and  ad- 
vances through  stages  of  development 
which  are  well  known  and  pretty  con- 
stant.' 

Where  the  process  of  fibroid  substitu- 
tion is  advancing  in  a  lung,  there  appears 
to  be  not  only  an  increased  growth  of  the 
connective  tissue  and  lymphatic  elements, 
but  also  a  rapid  formation  of  epithelial 
products,  as  evinced  by  the  number  of 
cast-off  and  fattily  degenerated  cells  of 
this  kind  which  are  seen  within  the  air- 
vesicles.  These  are  always  to  be  seen  in 
places  where  the  fibro-nuclear  growth  has 
not  completely  invaded  the  tissue,  though 
after  a  time  they  appear  to  be  stilled,  and 
stamped  out  as  it  were,  by  the  superior 
energy  in  growth  of  the  advancing  fibre- 
tissue.  This,  in  fact,  appears  to  be  the 
rule  in  pathological  conditions  of  the 
lung,  that  a  morbid  change  is  rarely  or 

sont  ni  un  tissu  accidentel  sui  generis,  comnie 
il  le  peusait,  ni  le  premier  d^gr^  du  tubercle 
comme  I'ont  admis  MM.  Laenneo  et  Louis, 
mais  qu'elles  consistent  dans  I'induration  de 

quelques   visicules Or,    ce  qui 

arrive  h,  un  lobe  dans  sa  totality  pent  aussi 
arriver  a  quelques  v<;sicules ;  la  lesion  est 
seulement  moins  ^tendue  ;  mais  du  reste,  sa 
nature  est  la  nieme." 

'  It  seems  the  so-called  "artificial  tuber- 
cle" in  the  rodent  animals  whose  anatomical 
characters  have  now  been  fully  revealed  by 
the  admirable  researches  of  Dr.  Sanderson, 
Dr.  Wilson  Fox,  and  others,  is  less  allied  to 
tubercle  (as  occurring  in  acute  tuberculosis) 
than  to  some  more  local  manifestation,  such 
as  that  which  characterizes  "tubercular  peri- 
tonitis."  All  these  morbid  products  are, 
however,  as  I  think,  more  akin  to  those  of 
acute  cirrhosis.  In  acute  tuberculosis,  as  it 
occurs  in  the  human  subject,  the  gray  granu- 
lations appear  to  develop  almost  if  not  quite 
simultaneously  in  meninges,  lungs,  liver,  &c. 
In  acute  cirrhosis  in  the  human  subject  there 
is  often  a  slight  tendency  to  extension  of  the 
process  to  other  organs,  and  this  tendency 
becomes  more  marked  and  constant  in  the 
rodent  animals,  though  the  spread  to  other 
organs  is  distinctly  successive,  and  seems  to 
take  place  by  actual  local  contaminations. 
The  frequency  of  cheesy  degenerations  in  the 
infiltrating  patches  of  "artificial  tubercle^' 
is  probably  referable  in  the  main  to  their 
rapid  growth,  and  the  instability  of  tissue 
elements  which  this  usually  entails. 
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never  absolutely  restricted  to  one  tissue. 
Tiie  change  originates  and  is  predomi- 
nant in  one,  whilst  it  extends  to  and  may 
be  only  more  or  less  slightly  developed  in 
the  other.  The  nutrition  of  the  organ,  or 
of  parts  of  it,  may  be  generally  deranged, 
but  the  stress  of  the  disorder  falls  in  one 
case  principally  upon  the  vascular  prov- 
ince of  the  pulmonary  artery,  and  in  an- 
other upon  that  of  the  bronchial  arteries  : 
thus  a  bronchial  or  a  catarrhal  pneumonia 
may  be  associated  vrith  a  certain  amount 
of  iibroid  induration,  and  an  advancing 
fibroid  change  is  often  mixed  up  with  an 
increased  growth  and  shedding  of  epithe- 
lial elements  from  the  mucous  membrane. 
Such  being  the  anatomical  nature  and 
mutual  relations  of  these  various  tissue 
changes,  in  what  light  should  we  regard 
the  one  with  which  we  are  now  concerned 
— that  which  has  been  spoken  of  succes- 
sively under  the  names  of  gray  tubercu- 
lar infiltration,  chronic  pneumonia,  and 
fibroid  induration  or  degeneration  ?  That 
it  is  tubercular,  or  in  any  way  an  essen- 
tial appanage  of  the  tubercular  diathesis, 
may,  I  think,  at  once  be  dismissed  from 
consideration,  as  there  is  no  evidence  to 
support  this  view. '    Is  it  then  an  inflam- 

'  When  the  above  passage  was  written,  I 
could  speak  thus  confidently  ;  now,  however, 
since  the  experimental  researches  of  Dr.  Wil- 
son Fox,  Dr.  Sanderson,  and  others,  upou  the 
"Artificial  Production  of  Tubercle,"  patho- 
logical doctrines  show  signs  of  undergoing 
some  modification.  In  the  article  before  re- 
ferred to,  iu  the  Edin.  Med.  .Tourn.  18G9,  Dr. 
Sanderson's  view  is'  most  clearly  stated.  It 
comes  out  in  this  form  :  "  Tubercles  are  ade- 
noid bodies  enlarged :  .  .  .  the  disease 
progresses,  not  by  continuous  growth,  but  by 
the  distribution  or  dispersion  of  infective  ma- 
terial from  one  point."  For  the  development 
of  "consumption"  in  man,  three  things  are 
necessary:  1.  A  constitutional  tendency;  2. 
A  local  irritation  ;  and  3.  A  process  of  infec- 
tion. Referring  to  the  latter,  Dr.  Sanderson 
says ;  "The  word  designates  the  fact  that 
wherever  a  chronic  induration,  due  to  over- 
crowded corpusculation,  exists  in  any  organ,  it 
is  apt  to  give  rise  to  similar  processes  else- 
where." Dr.  Sanderson  would  apply  these 
views  even  to  the  mode  of  extension  of  "  the 
so-called  infiltrated  forms  of  induration"  met 
with  iu  ordinary  cases  of  phthisis  ;  and  he 
would,  of  course,  be  compelled  to  apply  it  to  in- 
filtrating indurations  (of  cirrhosis  processes) 
generally,  because  they  are  almost  always 
characterized  by  an  "overcrowded  corpuscu- 
lation"  iu  the  part.  Thus  the  present  ten- 
dency, with  some  pathologists,  is  to  consider 
that  all  infiltrating  fibroid  indurations  may 
increase  by  a  process  of  infection,  and  the 
logical  outcome  of  their  doctrines  is  the  belief 
that  such  indurations  are  tubercular  in  na- 
ture. The  chronic  inflammations  of  many 
writers  would  thus  be  transmuted  into  "tu- 
bercular" affections,  and  the  simple  nuclear 
hyperplasia  which  characterize  them  in  their 
VOL.  II,— 19 


matory  change,  or  one  partaking  rather 
of  the  nature  of  a  degeneration  ?  To  Dr. 
Handheld  Jones  the  merit  is  due  of  hav- 
ing first  fully  pointed  out'  the  essential 
similarity  of  these  indurating  processes  in 
various  organs  of  the  body  (all  of  which 
had  been  previously  spoken  of  as  elfects 
of  "chronic  inflammation"),  of  having 
shown  that  in  all  alike  the  essential  na- 
ture of  the  change  is  an  hyperplasia  or 
overgrowth  of  the  connective  tissue  of 
the  part,  and  for  ably  insisting  that  the 
process  by  which  this  was  brought  about 
was  one  totally  distinct  from  what  is  ordi- 
narily understood  by  the  word  inflamma- 
tion. He  held  that  they  were  efiiscted,  in 
fact,  by  a  process  substantially  dift'erent 
— bj'  one  which  was  slow  and  chronic  from 
the  first,  and  which  partook  rather  of  the 
nature  of  the  process  by  which  an  infil- 
trating new  growth  spreads.^  It  seems 
to  me,  also,  that  the  word  inflammation 
is  quite  inapplicable  tc  the  changes  by 
which  these  eftects  are  brought  about. 
In  inflammation  we  almost  invariably  find 
an  accelerated  formative  process  resulting 
in  the  production  of  elements  of  an  unsta- 
ble composition;  such  as  quickly  degene- 
rate and  dccaj- — a  process  of  necrobiosis 
or  destruction  in  fact  goes  on  simultane- 
ously with  one  of  formative  increase — 
whilst  in  the  process  which  results  in  the 
production  of  fibroid  indurations,  there  is 
principally  an  increased  formative  stimu- 
lus by  which  an  overgrowth  of  coimective 
tissue  or  lymphatic  elements  takes  place. 
The  necrobiotic  process,  however,  is  al- 
most entirely  wanting,  since  the  new- 
formed  elements  persist  as  a  developing 
fibroid  growth.  Thus,  whilst  the  change 
differs  materially  from  inflammation,  so 
also  does  it  difl'er  from  a  degeneration. 
The  proper  tissues  of  the  part  are  not 
merely  degenerated  and  structurally 
spoiled,  they  are  actually  killed,  and 
disappear  before  a  new  fibro-nuclear 
tissue  which  supplants  them.  So  that  we 
have  the  increased  formative  energy  of 
an  inflammatory  process  without  its  un- 
stable products";  and  we  have  the  func- 
tional degradation  characteristic  of  a  de- 
generation—though this  results  not  from 
mere  spoiling  of  texture,  but  rather  from 
the  coniplcte''substitution  of  a  tissue  of  a 
lower  grade  in  the  place  of  that  which  is 
proper  to  the  part.  Surely  in  this  fibroid 
hyperplasia,  or  fibroid  substitution,  as  I 
think  we  should  term  it,  we  have  a  pro- 
cess strictly  intermediate  in  kind  between 
inflammation  on  the  one  hand,  and  de- 


early  stages  would  be  even  more  likely  to  he 
considered  as  a  new  "specific  product,"  if  it 
is  to  receive  the  name  of  "adenoid"  tissue. 

'  Brit,  and  For.  Rev.  1854.  This,  as  we 
have  seen,  is  also  the  opinion  which  was  sub- 
sequently expressed  by  Dr.  Wilks. 

2  Loc.  cit.  p.  345. 
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generation  on  the  other — it  is  a  sort  of 
neutral  ground  from  which  the  otlier  two 
processes  may  he  considered  as  diver- 
gences in  opposite  directions.' 

3.  The  Mode  of  Production  0/  Dilatation 
of  the  Bronchi,  and  their  Eelations  to  sur- 
rounding Indurations  of  Tissue. — The  opin- 
ions expressed  as  to  tlie  meclianism  of 
dilatation  of  the  bronchi  have  been  most 
various  since  the  subject  was  first  intro- 
duced by  Laennec.  Ilis  theory  was,  that 
bronchial  dilatation  was  one  of  the  effects 
of  chronic  bronchial  catarrh — that  it  was 
brought  about  by  the  accumulation  and 
stagnation  of  mucus  in  the  inflamed 
tubes,  and  that  the  dilatations,  by  the 
pressure  they  exercised,  led  to  the  col- 
lapse and  consolidation  of  the  surround- 
ing lung  tissue.  Andral's  views^  were 
also  somewhat  unsatisfactory.  He  recog- 
nized three  forms  of  dilatation  :  one  spe- 
cies, with  thin  walls,  he  believed  was  pro- 
duced after  the  manner  stated  by  Laennec, 
whilst  two  others  he  attributes  to  hyper- 
trophy of  the  bronchial  walls,  though  he 
does  not  explain  how  the  modification  in 
texture  is  to  bring  about  the  alteration  in 
calibre  of  the  tubes.  Dr.  Stokes''  believed 
bronchitis  to  be  in  all  cases  the  primary 
cause  of  the  dilatations,  inasmuch  as  this 
leads  to  loss  of  elasticity  in  the  longitudi- 
nal contractile  fibres  of  the  bronchi,  and 
also  to  paralysis  of  the  circular  muscular 
fibres.  He  thought  also  that  the  epithe- 
lial ciliary  action  ceased,  and  thus  per- 
mitted the  accumulation  of  mucus,  which 
(in  conjunction  with  the  .other  causes 
mentioned)  tended  to  bring  about  a  dila- 
tation of  the  tubes,  under  the  straining 
influence  of  forced  inspirations,  during 
repeated  attacks  of  coughing.  Dr.  C.  J. 
33.  AVilliams^  also  laid  great  stress  upon 
the  influence  of  inflammation  in  bringing 
about  alterations  in  tlie  texture  of  the 
tubes,  by  which  their  elasticity  and  power 
of  resistance  was  impaired — so  that  they 
more  easily  yielded  to  pressure  during  the 
act  of  coughing.  This  was  his  theory  as 
to  the  mode  of  production  of  the  ordinary 
forms  of  bronchial  dilatation — those  which 
exist  without  great  induration  of  the  sur- 
rounding lung  texture.  "Where  extreme 
induration  was  also  present,  however,  he 
gave  the  explanation  which  has  been 
quoted  at  the  commencement  of  this  sec- 
tion.    (See  p.  285.) 

'  The  phrase  "fibroid  substitution"  will 
not  be  applicable  to  all  instances  of  the  kind 
of  change  alluded  to,  since,  where  it  occurs 
in  some  of  the  fibrous  membranes,  such  as 
the  arachnoid,  there  is  no  substitution,  but 
only  an  increase  or  hyperplasia  of  the  part. 

2  Precis  d'Anat.  Patholog.  tome  ii.  p.  496. 

'  Diagnosis  and  Treatment  of  Diseases  of 
Chest.     Dublin,  1837. 

*  Pathol,  and  Diagn.  of  Diseases  of  the 
Chest,  1840,  p.  96. 


Yery  shortly  afterwards  Sir  D.  Corrl- 
gan'  published  his  explanation  of  the  pro- 
duction of  bronchial  dilatation,  as  met 
with  in  the  class  of  cases  to  which  he 
gave  the  name  of  Cirrhosis  of  the  Lung. 
This  must  be  given  in  his  own  words. 
He  says:  "The  dilatation  of  the  bron- 
chial tubes  is  partly  owing  to  the  con- 
tractile process  going  on  in  the  tissue  of 
the  lung — partly  to  the  expansive  action 
of  the  parietes  of  the  chest  in  the  act  of 
inspiration.  ...  If  there  were  but 
one  bronchial  tube  with  contracting  fibro- 
cellular  tissue  placed  around  it,  then  the 
contracting  tissue  would,  as  in  the  in- 
stance of  stricture  of  the  oesophagus  or 
rectum,  cause  narrowing  of  the  tube  ;  but 
when  there  is,  as  in  the  lung,  a  number  of 
bronchial  tubes,  and  the  contracting  tissue 
not  placed  around  the  tubes,  but  occupy- 
ing the  intervals  between  the  tubes,  then 
the  slow  contraction  of  this  tissue  will 
tend  to  draw  the  parietes  of  one  tube  to- 
wards the  parietes  of  another,  and  neces- 
sarily will  dilate  them."  He  also  says: 
' '  In  proportion  as  the  contraction  of  the 
fibro-cellular  tissue  obliterates  the  small 
air-vesicles,  and  as  these  contracting 
fibres,  like  so  many  strings,  extending 
from  the  root  in  all  directions,  tend  to 
contract  or  draw  in  the  tissue  of  the  lung, 
obliterating  its  small  air-tubes  and  its 
bloodvessels,  the  larger  bronchial  tubes 
dilate  to  supply  the  place  thus  left,  until, 
when  the  disease  has  reached  its  last 
stage,  the  tissue  of  the  lung,  diminished 
to  a  very  small  size,  presents  no  longer 
any  permeable  air-vesicles,  but  a  dense 
fibro-cellular  or  fibro-cartilaginous  tissue 
with  its  fibres  radiating  in  every  direction, 
through  the  second  and  third  sized  bron- 
chial tubes  dilated  into  cells,  or  ending  in 
cids  de  sac,  of  every  variety  of  size." 

Kokitansky"  adopted  Dr.  Stokes's  view 
as  to  the  mode  of  production  of  the  un- 
complicated form  of  bronchial  dilatation ; 
he  believes  it  to  be  a  result  of  obstructive 
bronchitis  in  the  ramifications  of  the 
bronchi  beyond  those  which  become  di- 
lated. "It  is  produced,"  he  says,  "hy 
the  hindrance  which  is  presented  to  the 
free  ingress  of  the  inspired  air,  and  is  pro- 
portional to  the  difficulty  of  breathing 
and  the  prolonged  length  of  each  indi- 
vidual inspiration,  and  is  especially  de- 
veloped in  and  about  the  perfectly  im- 
permeable bronchial  tubes.  The  paren- 
chyma surrounding  this  portion  of  the 
bronchial  system  collapses,  and  this  pro- 
duces a  space  which  becomes  filled  by  the 
dilating  bronchus.  The  dilatation  thus 
lies  entirely,  or  for  the  most  part,  in  a 
collapsed,  and  apparently  compressed, 
portion  of  the  parenchyma;  hence  the 
latter  appears  to  be  the  primary  anomaly, 

•  Loc.  cit.  p.  270. 

»  Pathol.  Anat.  (Syd.  Soc.  Trans.). 
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and  the  bronchial  dilatation  merely  a 
resulting  and  consecutive  morbid  change. " 
The  opinions  expressed  by  Dr.  Gairdner' 
were  very  different,  and  are  as  follows  : 
"The  conclusion  to  which  I  have  been 
led  by  this  survey  is,  tliat  almost  all  the 
so-called  bronchial  dilatations,  and  all 
those  presenting  the  abrupt  sacculated 
character  here  referred  to  are  in  fact  the 
result  of  ulcerative  excavations  of  the 
lung  communicating  with  the  bronchi." 
He  then  adds :  "  The  usual  origin  of 
bronchial  dilatations  is  in  cavities  formed 
in  atrophied  lungs,  in  consequence  of 
broncliitis  or  tubercle,  and  afterwards  ex- 
panded beyond  their  original  dimensions 
by  the  inspiratory  force."  Dr.  Peacock^ 
thinks  Sir  D.  Corrigan's  views  unsatisfac- 
tory, but  he  says,  in  reference  to  tlie  views 
of  Dr.  Williams  and  Dr.  Gairdner  :  "  I 
believe  both  to  be  correct  in  some  cases, 
and  that  by  one  or  other  of  the  modes 
mentioned  by  these  writers  all  the  various 
forms  of  so-called  dilatation  of  the  bron- 
chial tubes  which  are  observed  may  be 
explained."  M.  Earth'  believes  to  a  cer- 
tain extent  in  the  views  advanced  by 
Stokes,  and  also  partly  in  those  of  Corri- 
gan — to  the  effect  that  condensation  of 
tissues  usually  precedes  the  bronchiectasis. 
He  also  attributes  an  influence  to  firm 
pleuritic  adhesions  when  combined  with  a 
shrinking  of  lung-tissue,  and  to  the  pres- 
sure exercised  by  retained  and  heated  air 
which  has  been  forcibly  drawn,  through 
accumulated  mucus,  into  certain  bronchi. 
Lebert*  agrees,  in  the  main,  with  Stokes, 
though  he  thinks  the  weakness  of  the 
bronchial  walls  is  ultimately  dependent 
rather  upon  a  disturbance  in  their  in- 
nervation than  upon  an  inflammatory 
state.  Quite  recently  Dr.  Grainger  Stew- 
art^  has  objected  to  the  theory  of  Stokes, 
urging  that  if  bronchiectasis  depended 
simply  on  bronchitis,  it  would  necessarily 
be  much  more  frequent  than  it  is.  He 
thinks  that  Lebert's  doctrine  is  the  only 
one  which  is  not  opposed  to  known  facts, 
and  draws  the  following  conclusions  from 
his  own  observations :  "1.  That  the 
essential  element  of  bronchiectasis  is 
atrophy  of  the  bronchial  wall,  that  the 
cause  of  such  atrophy  is  not  yet  ascer- 
tained, but  may  perhaps  be  connected 
with  constitutional  peculiarities.  2.  That 
the  walls  being  so  thinned  and  weakened, 
readily  yield  to  the  pressure  of  air,  it  may 
be  in  deep  and  sudden  inspirations  or 
during  violent  muscular  exertions,  cer- 
tainly in  the  sudden  expiratory  effort 
made  while  the  glottis  is  closed  in  the  act 

'  Monthly  Journal  of  Medicine,  vol.  xiii. 
1851,  pp.  248,  249. 
'  Ibid.,  April,  1855,  p.  285. 
'  Loo.  cit.  p.  517. 
*  Anat.  Patholog.  tome  i.  p.  620. 
»  Edinburgh  Monthly  Journal,  1866. 


of  coughing.  3.  The  enfeebled  and  dilated 
condition  of  the  bronchi  favors  the  accu- 
mulation of  the  mucus  secreted  by  the 
bronchial  membrane.  4.  That  the  mucus 
accumulating  and  undergoing  decomposi- 
tion in  the  dilatations,  irritates  the  mucous 
membrane,  leads  to  inflammation,  and 
the  formation  of  villous  processes  from  it, 
to  the  formation  of  increased  connective 
tissue  in  the  walls,  to  irritation  of  the 
cartilages,  and  frequently  to  consolidation 
of  the  surrounding  lung-tissue  and  pleu- 
ritic adliesions,  sometimes  also  to  abscess 
or  to  limited  gangrene."  With  regard  to 
the  primary  atropine  change  which  takes 

Elace  in  the  walls  of  the  bronchi.  Dr. 
tewart  says  that  this  is  obvious  even  in 
the  slighter  dilatations,  in  which  the 
mucous  membrane  is  as  yet  unaffected, 
and  that  the  atrophy  shows  itself  in  the 
muscular  and  elastic  fibres,  which  appear 
granular  and  indistinct. 

Such  are  the  various  opinions  that  have 
been  expressed  concerning  the  mechanism 
of  bronchiectasis,  and  the  relations  of  this 
pathological  condition  to  surrounding  in- 
duration of  lung-tissue  ;  and  one  cannot 
help  being  struck  with  the  very  opposite 
views  which  certain  of  the  writers  take 
as  to  the  interdependence  of  these  two 
states.  This  very  diversity  of  opinion, 
however,  seems  to  indicate  that  condensa- 
tion or  induration  of  lung-tissue  cannot 
in  all  cases  be  considered  as  a  necessary 
prelude  of  bronchiectasis.  Those  who 
have  formed  this  opinion  must  have 
arrived  at  their  conclusion  from  an  ex- 
amination of  a  limited  class  of  cases, 
since  it  is  a  well-known  and  admitted 
fact  to  those  who  have  studied  the  subject 
more  widely,  that  in  certain  cases  dilata- 
tion of  the  bronchi  exists  with  scarcely 
any  appreciable  alteration  of  the  sur- 
rounding lung-tissue.  But  whilst  in  some 
cases  it  seems  certain  that  adjacent  indu- 
ration either  does  not  exist,  or  is  present 
to  such  a  limited  extent  as  to  be  alto- 
gether unimportant  in  an  etiological  point 
of  view  (even  if,  in  these  cases,  it  has  not 
been  mechanically  produced  by  the  very 
dilatation  with  which  it  coexists),  it  seems 
also  just  as  evident  that,  in  a  certain  class 
of  cases,  the  bronchial  dilatation  is  to  be 
looked  upon  as  a  secondary  consequence 
of  induration  and  contraction  of  lung- 
tissue.  What  the  precise  means  are  by 
which  the  dilatation  is  brought  about  in 
these  cases,  we  shall  consider  presently ; 
but  that  the  existence  of  a  disease  of  the 
lung-tissue,  which  entails  contraction,  is 
favorable  to  the  occurrence  of  bronchial 
dilatation,  may  be  seen,  I  think,  from  the 
facts  before  mentioned,  —  to  the  effect 
that  nineteen  or  nearly  two-thirds  of  the 
thirty  cases  of  Cirrhosis  I  have  analyzed, 
occurred  in  individuals  between  the  ages 
of  fifteen  and  forty  years,  and  that,  out 
of  these  nineteen  cases,  eleven  presented 
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well-marked  dilatation  of  the  bronchi ; 
whilst  in  forty-three  cases  of  dilatation  of 
the  bronchi  collected  by  Earth,  only  seven 
—or  less  than  one-sixth  of  the  total  num- 
ber—were met  with  between  these  ages, 
though  more  than  one-half  (20  :  43)  were 
in  individuals  over  sixty  years  of  age. 
The  occurrence  of  Cirrhosis  of  the  Lung, 
therefore,  seems  to  be  favorable  to  the 
production  of  bronchiectasis  at  such  ages 
when  dilatation  of  the  bronchi  alone,  or 
as  a  primary  phenomenon,  is  not  prone  to 
occur. 

AVith  reference  to  the  occurrence  of 
bronchiectasis  in  lungs  which  are  not 
contracted,  and  have  no  consolidation  of 
tissue  in  them,  it  seems  to  me  that  if  a 
primary  atrophy  of  the  bronchial  walls 
exists  like  that  which  Dr.  Grainger  Stew- 
art has  observed,  the  order  or  succession 
of  the  phenomena  would  probably  be  such 
as  he  describes.  This  mode  of  origin, 
also,  seems  to  be  the  only  one  capable  of 
accounting  for  such  cases  of  bronchiec- 
tasis as  have  been  met  with  unexpectedly, 
in  individuals  who  have  not  had  any 
long -continued  cough  or  bronchitis:  it 
may,  moreover,  obtain  in  the  first  in- 
stance, and  be  the  determining  cause  of 
the  dilatation  in  a  certain  number  of  those 
persons  who  have  previously  suffered  from 
bronchitis.  By  reference  to  such  a  mode 
of  origin  only,  does  it  seem  possible  to 
explain  some  of  the  anatomical  characters 
of  dilated  bronchi,  such  as  the  occurrence 
of  bridge-like  portions  of  prominent  and 
unatrophicd  tissue,  and  the  occasional 
communication  between  the  dilated  por- 
tions of  contiguous  tubes.  But  it  seems 
equally  plain  that  it  is  not  necessary  for 
us,  in  all  cases,  to  assume  the  existence 
of  such  an  atrophy,  when  we  recollect  in 
what  a  large  proportion  of  cases  the  indi- 
viduals in  whom  bronchiectasis  has  been 
met  with  have  suffered  from  chronic  bron- 
chitis and  long-continued  cough.  To  ex- 
plain the  occurrence  of  dilated  bronchi  in 
many  of  these  eases,  we  have  only  to  refer 
to  the  views  of  Dr.  Williams  and  Dr. 
Stokes,  before  alluded  to  ;  and  I  would 
also  add,  that  one  important  kind  of  al- 
teration in  the  walls  of  the  bronchi,  in- 
duced by  chronic  inflammation,  is  the 
production  of  a  certain  amount  of  fibroid 
substitution.  Then,  as  in  most  of  the 
cases  of  dilatation  of  portions  of  the  vas- 
cular system,  more  or  less  of  the  muscu- 
lar and  elastic  tissue  of  the  tubes  is  re- 
placed by  ordinary  distensible,  though 
comparatively  unelastie,  fibrous  tissue.' 

>  Dr.  Stewart  says  that  many  of  the  dilated 
■bronchial  tubes  present  an  appearance  simu- 
lating liypertrophy  of  their  walls,  but  which 
is  re.illy  dependent  upon  changes  in  the  mu- 
cous membrane,  by  which  it  becomes  granu- 
lar nr  villous,  and  upon  the  presence  of  ill- 
formed  connective  tissue  among  the  denser 


A  tube  thus  altered,  having  once  yielded 
under  a  powerful  inspiratory  efibrt,— or 
more  especially  under  the  powerful  ex- 
piratory effort,  with  closed  glottis,  pre- 
ceding the  act  of  coughing,  —  does  not 
rc'i-ain  its  normal  calibre,  and  each  incre- 
ment of  dilatation  successively  brought 
about  remains  as  a  persistent  abnormal- 
ity. In  those  instances  of  what  may  be 
called  acute  dilatation  of  the  bronchi,  met 
with  after  attacks  of  hooping-cough,  the 
inflammatory  changes  in  the  walls  of  the 
tubes,  combined  with  the  powerful  in- 
spiratory and  expiratory  efforts,  seem  to 
be  the  conditions  which  are  most  instru- 
mental in  bringing  about  this  effect.  Then 
again,  the  modes  of  origin  suggested  by 
Dr.  Gairdner  must  not  be  forgotten. 
There  seems  every  reason  to  believe  that 
many  of  the  abruptly  sacculated  cavities 
which  have  been  described  as  bronchial 
dilatations,  have  really  had  an  ulcerative 
origin,  though  their  walls  may_  have  be- 
come perfectly  smooth.  Cavities  thus 
formed  may  subsequently  be  increased  in 
volume  by  the  same  means  as  those  which 
usually  sufiice  to  augment  the  size  of  the 
more  simple  bronchial  saceuli. 

Although  in  a  certain  number  of  cases 
little  or  no  alteration  of  the  lung-tissue 
around  the  dilatations  exists,  in  many 
others  more  or  less  condensation  is  met 
with.  This  is  oftentimes  merely  a  col- 
lapse of  the  adjacent  textures,  brought 
about  by  the  pressure  of  the  dilating  bron- 
chus ;  whilst,  in  other  instances,  there  is 
an  actual  induration  of  tissue,  which  must 
be  regarded  as  a  consequence  of  the  pri- 
marily existing  bronchial  dilatation.  Dr. 
Grainger  Stewart  has  suggested  what 
may  be  considered  to  be  a  real  and  feasi- 
ble explanation  of  this  secondary  indura- 
tion in  his  fourth  conclusion,  where  he 
says  that  influences  which  suffice  to  irri- 
tate the  bronchial  wall  must,  if  continu- 
ously or  intensely  applied,  affect  the 
structures  lying  beyond  them.  In  one 
case,  around  the  dilated  bronchi,  he  found 
the  lung-tissue  indurated  and  pneumonic; 
and  in  another  case,  around  cavities  which 
were  livid  with  reddened  and  inflamed 
mucous  membrane,  the  lung-substance 
was  consolidated.  On  microscopical  ex- 
amination of  this  consolidated  lung-tissue, 
"  little  trace  of  air-cells  could  be  made  out, 
and  it  was  mostly  composed  of  fibrous  tis- 
sue." In  other  rare  cases,  the  irritation 
manifests  itself  in  the  formation  of  an  ab- 
scess, in  the  centre  of  which  the  dilated 
bronchus  is  seen;  or  even — as  first  pointed 
out  by  M.  Briquet,'— in  the  establishment 

elements  of  the  bronchial  walls.  He  adds, 
"The  irritation  which  causes  the  inflamma- 
tory thickening  of  the  mucous  coat  may  well 
also  account  for  the  spurious  hypertrophy  of 
the  other." 

'  Archives  Generates  de  Medecine.     1841. 
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of  a  limited  gangrenous  inflammation,  in- 
volving the  walls  of  the  dilated  bronchus 
and  the  surrounding  lung-tissue. 

In  other  instances,  where  the  bronchi- 
ectasis is  primary,  instead  of  the  inter- 
vening lung-tissue  remaining  unaltered, 
being  simply  compressed,  or  undergoing 
either  of  the  secondary  changes  just  men- 
tioned, it  gradually  disappears — seem- 
ingly as  a  result  of  atrophy  and  slow  ab- 
sorption— so  that,  in  extreme  cases,  abso- 
lutely no  intervening  tissue  may  be  left 
between  the  dilated  tubes  of  the  greater 
part  of  one  lobe  of  a  lung.' 

We  must  now  come  to  a  consideration 
of  the  mode  in  which  dilatation  of  the 
bronchi  is  brought  about  in  Cirrhosis — 
that  is  to  say,  in  those  cases  where  indu- 
ration and  contraction  of  the  lung-tissue 
is  the  primary  occurrence,  and  where  di- 
latation of  the  bronchi  is  an  altogether 
secondary  pheni3nienon,  which  may  occur 
or  may  not,  according  to  the  presence  or 
absence  of  other  occasional  accompani- 
ments of  the  disease.  An  analysis  of  the 
thirty  cases  I  have  tabulated  seems  to 
show  that  dilatation  of  the  bronchi  in 
this  disease  is  of  a  compensative  charac- 
ter, owing  to  the  fact  of  its  being  gen- 
erally most  marked  in  those  contracted 
lungs  where  the  space  which  would  have 
been  left  by  contraction  is  not  otherwise 
filled  up — either  by  inshrinlcing  of  the 
thoracic  parietes,  by  elevation  of  the  cor- 
responding half  of  the  diaphragm  with 
proportionate  displacement  of  abdominal 
organs,  or  by  hypertrophy  of  the  opposite 
lung  and  its  extension  into  the  diseased 
side  of  the  thorax.  If  the  space  which 
would  have  been  left  by  the  shrinking 
lung  is  not  otherwise  filled  up,  then  the 
increased  pressure  of  the  inspired  air,  act- 
ing upon  bronchi  in  whose  walls  more  or 
less  ttbroid  substitution  has  most  likely 
occurred,  tends  to  dilate  some  of  those 
which  are  most  favorably  situated  for 
undergoing  this  expansion.  It  is  obvious 
that  something  must  go  towards  filling  up 
the  space  left  by  the  shrinking  lung  ;  and 
if  the  thoracic  parietes  are  so  firm  as  not 
to  yield  easily,  or  if  displacement  of  the 
viscera  does  not  take  place,  then  the  bron- 
chi must  yield  and  dilate  in  some  of  their 
weakest  parts  under  the  continually  in- 
creasing pressure  of  the  inspired  air.  It 
is,  however,  in  great  part  a  mechanical 
question.  In  a  case  where  the  proper 
texture  of  the  tubes  has  become  weakened 
by  inflammation  or  fibroid  changes,  and 
where  other  conditions  are  favorable,  a 
dilatation  may  be  brought  about  ;  whilst 
in  another  case,  where  the  lung  is  equally 
aflected,  dilatation  of  the  bronchi  may 
not  occur,  because,  in  this  particular  in- 

■  There  is  a  good  example  of  this  in  Guy's 
Hosp.  Museum,  ITIS^'.  See  also  Path.  Trans, 
vol.  xii.  p.  7S. 


stance,  it  may  be  easier  for  displacement 
of  viscera  or  iushrinking  of  the  thoracic 
parietes  to  occur  in  its  stead.  Of  course, 
this  dilatation  need  not  necessarily  be 
situated— and  in  fact  would  be  less  prone 
to  occur— in  parts  of  the  lung  which  had 
already  undergone  an  extreme  amount  of 
induration.  So  long  as  the  dilatation  ex- 
isted in  some  part  of  the  organ,  the  par- 
ticular region  in  which  it  occurred  would 
be  altogether  immaterial.  The  weakest 
part,  other  things  being  equal,  would 
most  readily  undergo  dilatation.  How 
far  the  contractile  influence  of  the  filjre- 
tissue  itself  may,  as  suggested  by  Sir  D. 
Corrigan,  directly  tend  to  bring  about  the 
dilatation  of  the  bronchi,  or  be  a  real 
cause  of  their  enlargement  after  a  certain 
amount  of  dilatation  has  once  been  estab- 
lished, seems  doubtful.  I  certainly  do 
not  think,  however,  that  this  is  one  of  the 
principal  causes  of  the  production  of  bron- 
chiectasis. If  it  were  really  the  method 
by  which  dilatations  of  the  bronchi  had 
been  produced,  it  might  reasonably  be  ex- 
pected that  they  should  be  most  marked 
precisely  in  those  parts  of  the  lung  which 
had  undergone  the  most  notable  contrac- 
tion and  condensation.  Such  a  distribu- 
tion is,  however,  by  no  means  invariable, 
and  of^teu  the  arrangement  met  with  is 
quite  the  reverse.  Taking  the  view  of 
the  case  I  have  proposed,  it  will  be  seen 
that  in  those  instances  where  dilatation  of 
the  bronchi  did  not  exist,  or  was  only 
very  slightly  marked,  this  was  explicable 
from  a  consideration  of  other  coexisting 
conditions  observed  post  mortem.  Thus, 
in  two  of  the  cases  in  which  there  was  no 
bronchiectasis,  the  lung  affection  was 
comparatively  acute  and  recent,  and  no 
shrinking  of  the  organ  had  as  yet  taken 
place  ;  in  the  next  the  amount  of  lung 
shrinking  was  probably  not  great,  as  no 
note  was  made  of  its  existence  :  in  another 
the  lung  was  described  as  "small  and 
solid"  on  the  riglit  side,  but  then  the  liver 
was  very  large,  and  the  right  side  of  the 
chest  was  also  flattened  ;  in  another  the 
disease  was  restricted  to  the  lower  lobe  of 
one  lung  on  the  right  side,  but  then  this 
was  universally  adherent  to  the  dia- 
phragm, and  the  upper  lobe  of  the  same 
lung  was  notably  emphysematous  ;  whilst 
in  the  last,  although  the  right  lung  was 
as  small  as  a  closed  hand,  there  was  flat- 
tening beneath  the  clavicle,  and  the  right 
side  of  the  thorax  contained  a  large  and 
displaced  heart,  in  addition  to  nearly  one 
quart  of  pleuritic  fluid.'  Of  those  cases 
in  which  the  dilatation  of  bronchi  was 
only  slightly  marked,  in  one  the  diseased 
lung   was  universally  adherent,  and   its 


1  This  was  the  only  one  of  thirty  oases, 
however, '  in  which  any  pleural  fluid  was 
found,  or  in  which  there  had  been  any  reason 
to  suspect  its  previous  existence. 
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amount  of  shrinking  was  probably  not  ex- 
treme, since  it  was  not  specified,  whilst 
there  was  a  most  remarltable  dilatation  of 
the  pulmonary  artery  throughout  the  or- 
gan ;  in  another,  the  disease  being  on  the 
right  side,  there  seemed  to  have  been  a 
falling  in  of  the  lower  part  of  the  thoracic 
parietes,  whilst  the  heart  was  situated 
entirely  in  the  right  side  of  the  thorax, 
and  tlie  enlarged  left  lung  extended  under 
the  sternum  and  partly  into  the  right 
side  ;  in  another,  although  the  amount  of 
contraction  of  the  lung  was  extreme  (the 
disease  being  of  six  years'  duration,  and 
having  commenced  when  the  boy  was 
only  fourteen  years  old),  still  the  left  side 
was  described  as  being  "  contracted  to  an 
extraordinary  degree,"  both  vertically 
and  horizontally  ;  in  the  last  the  reason 
why  there  was  only  slight  dilatation  of  the 
bronchial  tubes  is  not  quite  so  evident, 
though  some  of  the  points  which  might 
have  explained  it  have  not  been  distinctly 
alluded  to.  Concurrent  evidence  of  this 
kind  strongly  tends  to  support  the  view 
now  advanced  concerning  the  method  of 
production  of  the  bronchiectasis  which 
may  occur  in  the  course  of  Cirrhosis. 

From  these  considerations  as  to  the 
mode  of  production  of  bronchiectasis  gene- 
rally, and  its  relation  to  different  states  of 
the  surrounding  lung  tissue,  we  may 
venture  to  draw  the  following  conclu- 
sions : — ■ 

1.  That  dilatation  of  the  bronchi  may 
be  present,  and  take  place  quite  inde- 
pendently of  alterations  in  density  of  the 
surrounding  lung-texture  ;  although  such 
dilatation  may  be  favored  by  a  primary 
atrophy  of  the  walls  of  the  bronchial 
tubes,  or  by  the  effects  of  inflammation  in 
weakening  them  and  diminishing  their 
natural  elasticity,  or  by  a  combination  of 
the  two.  The  actual  mode  of  production, 
even  when  these  favoring  conditions  exist, 
being  always  the  expanding  force  of 
powerful  inspirations,  and  more  especially 
the  tension  occasioned  by  the  expiratory 
effort,  with  closed  glottis,  which  imme- 
diately precedes  the  expiratory  part  of  the 
act  of  coughing. 

2.  That  in  these  cases  of  primary  bron- 
chiectasis the  intervening  lung-tissue  may 
be  found  almost  natural,  orcompressed 
and  airless,  though  it  may  subsequently 
become  so  far  irritated  as  to  be  found  in  a 
condition  of  inflammation,  of  fibroid  in- 
duration, of  purulent  softening,  or  even  of 
gangrene. 

•3.  That  in  certain  other  cases  the  bron- 
chiectasis is  compensative,  and  seems  to 
be  second(irij  to  a  certain  amount  of  col- 
lapse of  lung-tissue,  though  its  actual 
production  is  still  aided  by  the  effects  of 
cough  and  inflammation ;  or,  as  in  so 
many  of  the  instances  of  Cirrhosis  of  the 
Lung,  the  bronchiectasis  is  secondary  to 


an  actual  shrinking  with  fibroid  consoli- 
dation of  the  lung-texture— when  dilata- 
tion of  some  of  the  bronchi  results,  as  a 
physical  necessity,  if  displacement  of 
viscera  or  inshrinking  of  thoracic  parietes 
cannot  be  so  easily  brought  about. 

Etiology. — Are  we  to  look  upon  Cir- 
rhosis of  the  Lung  as  a  constitutional 
affection  or  as  one  of  a  strictly  local 
nature  ?  If  constitutional,  we  should 
have  to  regard  it  as  one  of  the  local  mani- 
festations of  a  general  diathetic  condition 
upon  which  fibroid  degeneration  of  organs 
and  tissue  seems  in  some  cases  to  depend.' 
The  question  of  the  existence  or  not  of 
such  a  diathetic  condition  has  been  ably 
discussed  by  Dr.  Handfield  Jones,''  who 
has  shown  that  not  unfrequently  we  meet 
with  wide-spread  degenerations  of  this 
kind  existing  in  various  organs  of  the 
body,  which  it  seems  only  possible  to  ex- 
plain by  the  assumption  of  the  existence 
of  some  particular  condition  of  the  blood 
or  diathetic  state,  favorable  to  the  occur- 
rence of  such  anomalies  of  nutrition  in 
many  parts  of  the  same  organism.  Thus, 
coinciding  with  a  cirrhosis  of  the  liver, 
we  may  find  a  similar  condition  more  or 
less  developed  in  the  kidney,  together 
with  opaque  thickenings  of  the  capsule  of 
the  spleen,  fibroid  thickenings  of  the 
cardiac  valves,  fibroid  degeneration  of  the 
parts  of  the  arterial  system,  opaque 
thickenings  of  the  arachnoid,  &c.  Do  we 
in  these  cases  meet  with  similar  changes 
in  the  lungs,  and  is  Cirrhosis  of  this  organ 
to  be  looked  upon  as  a  sequence  of  the 
diathetic  condition  in  question  ?  To  the 
first  inquiry  our  answer  must  certainly 
be  in  the  affirmative.  Fibroid  thickening 
and  induration  of  parts  of  the  lungs  is 
frequently  met  with  in  association  with 
similar  changes  in  other  parts  of  the  body, 
as  the  tables  of  Dr.  Sutton'  fully  prove. 
An  answer  to  the  second  question  is,  how- 
ever, not  quite  so  easj^ 

Although  in  a  certain  number  of  cases, 
and  more  especially  in  elderly  persons, 
disseminated  fibroid  indurations  are  to  be 
met  with,  still,  in  other  cases,  a  notable 
amount  of  fibroid  substitution  may  have 
taken  place  in  one  or  other  organ  alone. 
This  latter  state  of  things,  so  far  as  I 
have  seen,  is  more  apt  to  occur  in  in- 
dividuals who  have  not  yet  passed  the 

'  In  the  paper  before  alluded  to,  Dr.  An- 
drew Clark  has,  since  this  was  written, 
strongly  urged  that  his  cases  of  "Fibroid 
Phthisis"  are  local  manifestations  of  a  dia- 
thetic condition,  characterized  by  the  dis- 
semination of  waxy  degenerations  and  libroid 
indurations  in  different  organs  of  the  body. 

2  "  Fibroid  and  Allied  Degeneration,"  Brit, 
and  For.  Med.-Chir.  Rev.  1854. 

'  Med.-Cliir.  Trans,  vol.  xlviii. 
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meridian  of  life.  But  fully  two-thirds,  or 
perliaps  more,  of  the  cases  of  Cirrhosis  of 
the  Lung,  are  met  with  in  individuals 
under  forty  years  of  age.  Moreover,  an 
examination  of  the  post-mortem  records 
of  the  thirty  cases  which  I  have  tabulated, 
lends  little  or  no  support  to  the  idea  that 
the  induration  and  shrinking  of  the  lung 
has  been  only  one  manifestation  of  a 
general  diathetic  condition  entailing  simi- 
lar changes  in  other  organs.  Again,  it 
may  be  seen  from  a  consideration  of  the 
pathology  of  that  forna  of  bronchitis  which 
is  set  up  by  the  continued  inhalation  of 
foreign  particles,  that  a  similar  fibroid 
change  may  be  initiated  in  the  lungs, 
without  the  agency  of  any  diathetic  con- 
dition. By  the  powerful  action  of  a  local 
Irritation  only,  such  changes  are  set  up 
and  may  be  seen  in  association  with  the 
clirouio  bronchitis  of  miners  and  artisans. 
In  these  cases  the  determining  cause  acts 
upon  both  lungs,  and  the  effects  are  seen 
in  both.  Not  so,  however,  with  the 
ordinary  cases  of  Cirrhosis  of  the  Lung  : 
here  the  fibroid  induration,  when  existing 
to  the  marked  extent  which  constitutes 
Cirrhosis,  is  almost  invariably  unilateral 
(which  of  itself  tends  strongly  to  negative 
the  idea  of  its  being  entirely  of  diathetic 
origin),  and  in  only  three  or  four  out  of 
the  total  number  of  cases  does  there  seem 
to  have  been  any  well-marked  coexisting 
fibroid  substitution  or  hyperplasia  in  other 
organs.  But  we  do  find  in  more  than 
two-thirds  of  the  cases,  old  adhesions  of  a 
firm  and  almost  cartilaginous  consistence 
uniting  the  two  pleural  surfaces  on  the  side 
affected. 

Chronic  bronchitis,  in  fact,  when  it  oc- 
casions a  dry  pleurisy  on  one  side  with 
the  gradual  formation  of  adhesions,  seems 
to  be  the  most  frequent  determining  cause 
of  that  local  overgrowth  of  fibroid  tissue 
which  constitutes  the  essential  feature  of 
the  disease.  The  new  growth  gradually 
encroaches  upon  and  replaces  the  proper 
lung  texture,  till  at  last  the  whole  nutri- 
tion of  the  organ  seems  to  become  leav- 
ened by  this  change,  and  many  indepen- 
dent centres  of  transformation  are  estab- 
lished. In  almost  all  cases,  howevel:,  ya 
which  thickening  of  the  pleura  is  pro- 
duced, the  new  growth  seems  to  spread 
inwards  from  this  with  greater  rapidity 
than  it  does  from  other  centres. 

In  a  few  cases  chronic  bronchitis  alone 
seems  to  liave  been  the  determining  cause, 
since  no  notable  adhesions  of  the  pleural 
surfaces  have  existed,  and  the  invading 
new  tissue  has  seemed  to  start,  through- 
out the  organ  affected,  as  direct  prolonga- 
tions from  the  walls  of  greatly  thickened 
bronchi.'    Why  in  these  latter  cases  the 


change  should  be  limited  to  one  lung  is 
rather  difficult  to  understand  :'  we  can 
only  suppose  that  this  may  be  due  to  the 
unequal  incidence  of  the  irritating  cause 
acting  alone  or  else  in  combination  with 
some  obscure,  though  positive  tendency 
to  perpetuate  a  tissue-change  of  this  kind 
when  it  has  been  once  initiated. 

But  there  seems  to  be  still  another  way 
in  which  well-marked  Cirrhosis  of  the 
Lung  may  occur,  and  that  too  by  a  pro- 
cess which  is  usually  much  more  rapid  in 
its  progress  than  when  the  change  origin- 
ates in  the  manner  I  have  hitherto  de- 
scribed. I  refer  to  those  cases  in  which 
fibroid  induration  immediately  follows  an 
acute  inflammation  of  the  lung — the  pro- 
cess which  GrisoUe,  Charcot,  and  other 
writers  describe  as  "chronic  pneumonia. " 
This  is  a  subject  surrounded  with  doubt 
and  difficulty.  I  have  already  said  that 
the  name  "chronic  pneumonia"  appears 
to  me  to  be  altogether  unsuitable  and 
contradictory  as  applied  to  this  aiiection. 
But,  apart  altogether  from  the  question  of 
names,  there  are  other  difficulties,  since 
— partly  owing  to  the  rarity  of  the  occur- 
rence— many  physicians  are  not  prepared 
to  admit  that  such  a  pathological  state  is 
ever  the  immediate  sequence  of  an  acute 
pneumonia.  Several  physicians  and  path- 
ologists, however, — such  as  Bayle,  Sir 
John  Forbes,  Addison,  Lebert,  Grisolle, 
Charcot,  Hughes  Bennett,  and  others — 
believe  in  tfiis  sequence,  and  have  re- 
corded cases  which  tend  most  strongly  to 
support  their  opinion.  Bayle's^  case  of 
"Chronic  Peripneumony,  which  resem- 
bled Phthisis,"  seems  to  be  one  of  this 
kind.  Grisolle  says  that,  during  his  very 
long  experience,  he  has  only  seen  four_  ex- 
amples of  the  passage  of  acute  into 
chronic  pneumonia.  He  believes  that 
this  sequence  is  a  consequence  of  neglect, 
though  it  may,  perhaps,  depend  even 
more  upon  peculiarity  and  debility  of  con- 
stitution. Huss  says  it  is  liable  to  occur 
in  habitual  drunkards,  but  Grisolle  states 
that  such  does  not  seem  to  be  the  case  in 
Prance  :  neither  does  he  place  any  more 
credence  in  the  opinion  of  Heschel,  who, 
because  he  found  that  this  complication 
was  rare  at  Vienna  but  somewhat  more 


'  In  very  many  cases  this  induration  may 
never  reach  an  extreme  degree,  and  it  may 
affect  hoth  lungs  pretty  equally.     It  is  only 


in  rare  cases  that  it  attains  an  extreme  degree 
in  one  lung,  and  so  produces  the  condition  of 
the  organ  with  which  we  are  now  concerned. 

1  A  somewhat  similar  difficulty,  however, 
presents  itself  in  the  case  of  simple  dilated 
hronchi,  owing  to  the  frequency  with  which 
this  condition,  in  association  with  chronic 
bronchitis,  is  met  with  only  in  one  lung. 
Here,  we  must  resort  principally  to  the  sup- 
position that  there  is  some  difference  in  the 
texture  of  the   bronchial   tubes  an  the   two 

sides. 

2  Researches  on  Pulmonary  Phthisis,  trans- 
lated by  Barrow,  1815,  p.  415. 
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common  at  Cracow,  attributed  it  to  the 
iuflueuce  of  malaria.  In  oue  of  Grisolle's 
patients,  wlio  died  at  the  end  of  the  tentli 
week  from  tlie  commencement  of  an  acute 
pneumonia,  which  he  considered  to  liave 
passed  over  into  the  clironic  form,  the 
lung  atfected  was  found  in  the  following 
condition  :  It  was  almost  entirely  hepa- 
tized  ;  the  lower  lobe  being  hard,  com- 
pact, reddish-gray,  and  the  cut  surface 
being  smooth— though  granulations  ap- 
peared when  portions  were  torn.  This 
differed  from  a  state  of  acute  inflamma- 
tion by  the  greater  hardness  and  gray 
color  of  the  part.  The  whole  of  the  upper 
lobe  was  indurated,  with  the  exception  of 
a  portion  extending  rather  more  tlian  one 
inch  from  the  summit.  The  anterior  bor- 
der, which  presented  the  must  recent 
traces  of  inflammation,  was  in  a  state  of 
well-marked  gray  hepatization,  the  rest 
of  the  lobe  being  in  a  condition  of  red  in- 
duration, and  showing  granulations  on 
both  its  cut  and  torn  surfoce.  This  granu- 
lar appearance  may  be  met  with,  accord- 
ing to  Grisolle,  when  the  malady  has  only 
been  of  two  or  three  months'  duration, 
though  after  this  it  gradually  disappears. 
Then  with  regard  to  the  case  (II.)  re- 
corded by  Dr.  Sutton,  although  a  previous 
history  of  inflammation  of  the  lung  was 
by  no  means  distinctly  made  out.  Dr. 
Sutton  seems  to  have  been  quite  convinced 
that  the  state  of  the  organs  was  just  such 
as  has  been  described  under  the  name 
"red  induration,"  and  it  does  appear 
quite  certain  that  the  change  was  one  of 
an  acute  character.  So  that  either  the 
old  interpretation  must  be  the  correct  one 
(that  this  "red  induration"  is  the  imme- 
diate sequence  of  an  acute  pneumonia)  or 
else  we  must  accept  Dr.  Sutton's  supposi- 
tion, that  it  is  possible  for  an  acute  fibroid 
change,  of  the  kind  he  describes,  to  occur 
in  a  lung  not  previously  diseased.  But, 
in  the  face  of  other  evidence,  the  first  sup- 
position seems  the  most  probable  one,  and 
I  look  upon  the  case  (III.)  recorded  by  M. 
Charcot,  as  affording  the  strongest  sup- 
port to  this  view.  Whilst  believing,  there- 
fore, that  this  sequence  may  occur  in  cer- 
tain cases,  it  must  be  clearly  borne  in 
mind  that  it  is  an  occurrence  of  extreme 
rarity,  supervening  only  under  the  in- 
fluence of  exceptional  conditions,  which 
as  yet  may  be  said  to  be  almost  entirely 
undiscovered. 

In  fine,  then,  exposure  to  cold  and  wet, 
leading  to  the  advent  of  bronchitis,  pleu- 
risy, or  pneumonia,  in  certain  individuals 
seems  to  be  the  principal  determining 
cause  of  this  disease.  It  is  apparently 
much  more  prone  to  occur  in  males  than 
in  females,  though  this  difference  may 
perhaps  be  due  more  to  the  much  greater 
frequency  of  exposure  of  individuals  of 
the  male  sex  than  to  any  inherent  ine- 
quality in  lialiilit}'  to  the  disease  qu&  sex. 


I  And,  although  met  with  occasionally  in 
j  children  and  in  old  people,  this  disease 
seems  much  more  prone  to  occur  in  indi- 
viduals between  the  ages  of  fifteen  and 
forty.  But  what  has  just  been  said 
'  with  regard  to  the  apparent  determining 
influence  of  sex,  and  its  subordination  to 
relative  amount  of  exposure  to  wet  and 
cold,  may  also  hold  good  with  regard  to 
age,  since,  coderts  paribus,  individuals  be- 
tween the  ages  I  have  mentioned,  are 
more  likely  to  be  exposed  in  this  way 
than  persons  who  are  either  older  or 
younger. 

With  regard  to  the  supposed  connection 
between  this  disease  and  the  rheumatic 
diathesis,  or  the  predisposing  influence  of 
long-continued  habits  of  intemperance, 
nothing  positive  can  be  said  ;  only  the 
extreme  rarity  with  which  either  of  these 
circumstances  has  been  mentioned  would 
seem  to  show  that  neither  of  them  can  be 
considered  as  essential  antecedents  of  the 
disease.  No  casual  relationship,  either, 
can  be  established  between  syphilis  and 
Cirrhosis  of  the  Lung.  Neither  does  there 
seem  to  be  any  evidence  to  lead  us  to 
imagine  that  this  malady  is  ever  propa- 
gated by  hereditary  transmission  :  and  of 
course  if  it  be  true,  as  I  suppose,  that  the 
disease  is  a  local  one,  set  up  for  the  most 
part  in  the  individual  by  accidental  con- 
ditions, this  absence  of  any  tendency  to 
hereditary  transmission  is  quite  in  ac- 
cordance with  what  might  have  been  ex- 
pected. 


Cases  of  Cirehosis  of  the  Ltjng. 

I.  M.,  aet.  7.  Dr.  Corrigan,  Dublin 
Journ.  of  Med.,  1838,  p.  226. 

General  IBsiory.  Influenza  three 
months  before,  followed  by  cough  and 
expectoration,  with  loss  of  flesh,  and  oc- 
casional hcBinoptysis. — Symptoms.  Febrile 
symptoms  for  sixteen  days,  with  severe 
cough,  dyspncca,  and  hurried  respiration. 
■ — Inspeetirm,  Percussion,  Auscultation,  etc. 
Bight  side  perceptibly  flattened.  Bron- 
chial respiration,  and  distinct  broncho- 
phony over  flattened  portion  of  chest.— 
Autopisy :  Right  side,  slight  pleuritis;  lung 
solid,  non-crepitant,  grayish-red,  tough, 
and  traversed  in  all  directions  by  thick- 
ened white  bands  of  flbro-cellular  tissue. 
Bronchi  dilated  towards  pleura,  terminat- 
ing in  spherical  sacculi ;  lining  membrane 
dark  red.     Left  lung,  healthy. 

II.  M.,  ffit.  26.  Dr.  Barlow  (recorded 
by  Dr.  Sutton),  Med.-Chir.  Trans.,  1865, 
p.  299. 

General  History.  A  well  -  developed 
muscular  man,  of  middle  height.  Always 
had  good  health,  except  for  an  occasional 
winter  cold.  Pour  months  ago  appetite 
began  to  fail  and  cough  commenced.  Pur- 
sued his  work  for  one  month,  and  then 
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gave  up,  owing  to  increasing  weakness. 
Afterwards  became  weaker  and  weaker, 
the  cough  continuing.  Three  weeks  be- 
fore admission  spat  plilegm  streaked  with 
blood. — Symptoms.  Oct.  12.  Admitted 
into  hospital.  During  the  first  ten  days 
cough  became  easier,  and  he  seemed  to 
gain  strength.  Appetite  variable.  Oct. 
21.  Immediately  under  right  clavicle 
scarcely  any  respiration  heard,  but  dis- 
tant crepitation.  Posteriorly  over  right 
apex  tubular  breathing,  with  moist  sounds 
and  whispering  bronchophony.  Tubular 
breathing  also  at  right  base,  with  crepita- 
tion all  down  the  left  side.  Oct.  25.  Res- 
pirations labored,  35 ;  pulse  140,  very 
small  and  feeble.  Profuse  perspirations  ; 
friction  sounds  over  right  base.  Died 
same  day. — Inspection,  Percussion,  Auscul- 
tation, etc.  Heart  sounds  clear  and  sharp; 
pulse  small  and  compressible.  Skin  not 
particularly  hot.  Over  right  side,  poste- 
riorly, respiration  feebler  than  over  left ; 
though,  on  left  side,  the  percussion  reso- 
nance was  also  diminished  over  the  base. 
Vocal  resonance  markedly  increased  over 
right  base. — Autopsy:  Bight  lung.  Signs 
of  recent  pleurisy,  but  no  firm  adhesions. 
On  section,  upper  lobe  of  dark  red  color, 
and  interlobular  tissue  appearing  in- 
creased. Yery  small  quantity  of  fluid 
from  surface  of  section,  and  tissue  not 
breaking  down  under  finger.  The  whole 
of  lower  half  of  right  lung  solid,  firm,  and 
somewhat  tough  ;  of  reddish-gray  color, 
and  offering  some  amount  of  resistance  to 
the  knife.  Sank  in  water,  and  exuded 
scarcely  any  fluid  when  pressed.  Left 
lung  in  a  similar  condition,  except  that 
the  consolidation  was  arranged  more  in 
patches.  Bronchial  tubes  much  congested, 
but  not  dilated.  Bronchial  glands  much 
enlarged.  Heart  healthy,  except  for  con- 
traction and  puckering  of  one  of  columnte 
carnese.  Liver,  normal.  Spleen,  very  large 
and  firm.  Kidneys,  large,  very  firm,  and 
tough.     Intestines,  healthy. 

III.  M.,  ait.  61.  M.  Charcot,  De  la 
Pneumouie  Chronique,  These  de  Paris, 
1860,  p.  37. 

General  History.  A  hosier ;  delicate- 
looking  ;  generally  enjoyed  good  health, 
but  has  had  a  cough  for  some  months, 
and  has  grown  rather  thin. — Symptoms 
and  Physical  Signs.  March  30,  1850.  Ad- 
mitted. Pive  days  ago,  rigors,  pain  in 
side,  and  rusty  sputa  appeared.  Had  all 
the  signs  of  pneumonia  of  whole  of  right 
lung,  with,  at  first,  simple  febrile,  and  af- 
terwards typhoid,  symptoms.  April  4. 
General  condition  improved  ;  muco-puru- 
lent,  instead  of  rusty,  sputa.  April  12-18. 
Some  improvement  in  general  condition  : 
bronchial  breathing  and  dulness  continu- 
ing in  upper  part  of  lung ;  whilst  over 
the  lower  lobe,  with  intense  bronchophony 
and  dulness,  there  was  respira-tory  silence, 
not  even  bronchial  breathing.     No  sego- 


phony.  April  18-29.  Local  signs  con- 
tinued without  change;  but  return  of 
appetite ;  feverishness  at  night,  and 
weakness.  April  29.  Rigors  frequent 
respiration,  fever,  crepitant  rale,  mixed 
with  bronchial  breathing  on  right  side. 
Epistaxis.  Large  blister  applied.  May 
8.  Better;  but  still  occasional  shiverings; 
eyes  injected  at  night,  and  cheeks  red  ; 
but  little  appetite.  Signc  of  puhuonary 
induration  continuing.  May  9.  I^ower  an- 
gle of  right  scapula  raised  by  a  large  and 
deep  ahscess,  from  which,  on  incision,  is- 
sued about  15  oz.  of  pus.  Up  to  June  1st 
the  abscess  continued  to  discharge,  though 
fluid  gradually  more  serous  in  nature. 
During  this  time  there  were  hectic  fever 
and  rapid  wasting,  but  no  diarrhoea.  All 
the  signs  of  pulmonary  induration  still 
continued.  Slight  cough  ;  expectoration 
scanty  and  muco  -  purulent ;  no  night 
sweats.  During  the  month  of  June  no 
alteration.  Still  losing  flesh,  but  no 
cough,  diarrhoea,  or  night  sweats.  July 
1-9.  Gradually  became  worse  ;  the  hectic 
persisting,  but  still  none  of  the  last-named 
symptoms  or  o-dema  of  legs.  On  the  9th, 
the  expectoration  (being  before  scanty) 
became  very  abundant  and  somewhat 
nummulated.  On  this  day  the  following 
Physical  Signs  were  recorded.  On  left 
side,  resonance  good,  with  puerile  respi- 
rations. On  right  side,  below  clavicle, 
marked  dulness ;  respiratory  murmur 
faint  and  indistinct.  Posteriorly,  dulness 
throughout ;  over  superior  lobe,  respira- 
tory murmur  verj^  indistinct.  Vocal  reso- 
nance over  lower  lobe,  with  marked  bron- 
chial breathing  mixed  with  large  metallic 
rales,  simulating  gargouillement.  Bron- 
chophony, but  not  pectoriloquy.  But  not 
always  the  same  result :  sometimes  com- 
plete silence  over  whole  of  upper  and  lower 
lobes,  and  sometimes  tuhidar  hreathing 
mixed  with  large  metallic  rales.  Ko  note 
made  as  to  variations  in  expectoration  at 
these  times.  Died  on  July  19th,  much 
emaciated. — Autopisy :  Bight  lung,  univer- 
sally adherent  by  old  and  tough  adhe- 
sions ;  pleura  constituting  a  fibrous  en- 
velope i"  in  thickness.  Whole  organ  ^ 
smaller  than  left  lung.  Tissue  heavy, 
dense  ;  finger  cannot  penetrate  it ;  on  sec- 
tion, resisted  scalpel  like  fibro-cartilage. 
The  three  lobes  were  seen  to  be  firmly 
united,  and  the  tissue  change  was  the 
same  throucfhout  the  whole  lung.  The 
surface  of  section  was  smooth,  non-granu- 
lar, grayish-blue  marbled  with  black. 
Bronchial  tubes  not  at  all  dilated.  Pale 
ligamentous  partitions  of  fibrous  tissue 
subdividing  luns  in  all  directions,  forming 
a  minute  network.  No  trace  of  tubercle. 
Left  lung,  larcre  and  perfectly  healthy 
throughout.  Heart,  slightly  large,  flac- 
cid ;  otherwise  healthy.  Other  viscera 
carefully  examined,  and  found  to  be 
healthy.      A    fistulous    opening    existed 
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near  the  lower  angle  of  right  scapula, 
leading  into  the  cavity  of  an  old  abscess 
over  the  third,  fourth,  fifth,  and  sixth 
ribs,  whose  external  surface  was  in  a  ca- 
rious and  necrosed  condition,  whilst  the 
intercostal  muscles  were  partlj-  destroyed. 
The  internal  surface  of  these  ribs  was 
quite  healthy,  and  no  communication  ex- 
isted between  the  cavity  of  the  abscess 
and  that  of  the  chest. 

IV.  M.,  ffit.  .30,  Dr.  J.  E.  Pollock. 
General  History.    A  soldier  in  India  for 

5i  years,  and  afterwards  a  warehouse 
porter.  Tall,  well-made,  and  pretty  well 
nourished,  though  he  had  lost  flesh.  Gen- 
eral health  good. — Sijmptoms.  Suffering 
from  cough  for  the  last  nine  months,  and 
streaky  hmmoptysls  for  six  months.  Ex- 
pectoration profuse,  frothy,  and  muco- 
purulent. Bowels  constipated.  Occa- 
sional pain  in  back  between  the  shoul- 
ders. Death  from  rupture  of  aortic  aneu- 
rism into  left  bronchus. — Inspection,  Per- 
cu.s-.siV))!,  Aitseullation,  etc.  Heart's  impulse 
visible  from  apex  region  to  second  left 
cartilage.  General  contractiou  of  whole 
left  side,  with  flattening  in  front,  and 
slight  depression  of  shoulder.  Dulness 
not  absolute  over  left  side  ;  respiration 
very  deficient  in  sub-clavicular  region, 
with  increased  vocal  resonance  over  apex 
posteriorly.  On  right  side,  inci'eased  res- 
onance up  to  and  beyond  left  of  sternum. 
Kespiration  normal. — Autopsy:  Left  lung, 
adherent  throughout,  contracted  ;  could 
only  be  removed  together  with  costal 
pleura.  On  section,  bronchi  greatly  di- 
lated, with  intervening  tissue  fibroid  and 
airless.  Jiight  lung  enlarged,  covering 
pericardium.  Heart  healthy ;  aortic 
valves  thickened,  but  not  incompetent. 
^)ie!(r/.s'm  of  descending  part  of  aortic 
arch,  ruptured. 

V.  :M.,  Hit.  1h  (M.  Legendre.)  Barth, 
in  Mem.  de  la  Soc.  Med.  d'Observat.  de 
Paris,  IS;")!),  t.  iii. 

General  History.  Parents  healthy,  was 
brought  up  by  hand,  took  violent  cold  a 
few  days  after  birth.  Three  weeks  after 
began  to  vomit  food,  which  continued  for 
a  long  time.  Cut  teeth  and  walked  at 
usual  time.  When  .3i  or  4  years  old,  be- 
gan to  expectorate  large  quantities  of  pu- 
rulent matter.  Two  or  three  times  a  day 
at  most,  after  feeling  of  anxiety  and  face 
becoming  red,  there  were  paroxysms  of 
cough,  with  copious  ejections  of  pus. 
Felt  relieved  immediately  after  this.  In 
Intervals  neither  coughed  nor  spat.  Ha- 
bitual dyspmea;  skin  hot  at  night,  and 
copious  sweats,  but  no  diarrhrea  ;  and  ap- 
petite always  good.  From  this  time  to 
7th  year  continued  much  the  same,  but 
grew  and  was  by  no  means  thin.  Of 
moderate  size  and  fatness ;  skin  pale ; 
ends  of  fingers  thick  ;  intelligence  good. 
No  injpction  oi  fuce.— Symptoms.  Oct.  11, 
1841.  In  morning,  skin  cool,  pale ;  pulse 


80  ;  but  about  5  o'clock  face  becomes  red, 
skin  hot,  pulse  116-120,  respiration  fre- 
quent, and  in  night  abundant  sweats. 
Two  or  three  hours  after  meal,  at  11 
A.  M.,  feeling  of  malaise  with  anxiety, 
and  in  fifteen  or  twenty  minutes  the  cough 
comes  with  floods  of  expectoration,  and 
often  vomiting  of  food.  Fluid  thin,  puru- 
lent, with  stale  odor ;  from  6  to  8  oz., 
though  less  when  night  attack  also,  as 
often.  Dec.  13.  Has  lost  flesh  lately; 
evening  attack  constant,  night  sweats  co- 
pious. Dec.  31.  Thinner;  bad  diarrhoea 
for  two  days.  Jan.  12.  Feebler  and  thia- 
ner,  much  wasted,  slight  bed-sores. 
Breath  fetid ;  ulceration  of  gums  and 
inner  side  of  right  cheek.  Appetite  less  ; 
still  diarrhoea.  Jan.  14.  Gangrene  of 
gums  inside  of  right  cheek  progressing, 
and  breath  very  fetid.  Jan.  16.  Died.— 
Inspection  Percussiejn,  Auscultation,  etc. 
Tongue  moist,  belly  big,  with  tenderness 
over  region  of  enlarged  spleen.  Bight  side 
resonant  all  over.  On  left  under  clavicle, 
as  good  as  right  side,  but  behind  com- 
pletely dull  from  top  to  bottom.  On 
right  side,  and  under  left  clavicle,  respi- 
ratory murmur  normal ;  but  over  whole 
of  left  back,  respiration  cavernous,  with 
rales,  and  also  great  vocal  resonance. 
Dec.  31.  Not  having  been  auscultated  for 
several  days  in  addition  to  previous  signs, 
there  was  detected  under  left  clavicle  a 
slight  dulness,  with  bronchial  breathing 
and  large  mucous  rales. — Auteipsy:  Pleu- 
ral adhesions  very  slight,  principally  on 
left  side.  Left  lung  not  diminished  in 
size.  Lower  lobe  heavy,  hard ;  no  ap- 
pearance of  air-vesicles  on  section,  but 
seen  to  be  converted  into  a  dense,  red- 
dish, homogeneous  tissue,  containing  cav- 
ities from  size  of  pea  to  almond  filled  with 
expectoration  matter.  This  part — in  co- 
lor, consistence,  and  density — was  like 
tissue  of  an  enlarged  uterus.  Bronchi 
normal,  as  far  as  first  division  ;  but  after- 
wards uniformly  dilated  throughout.  Up- 
per lobe  nearly  as  heavy  as  lower,  but  not 
nearly  so  dense ;  and  consistent,  though 
airless.  Tissue  reddish-gray,  granular  on 
surface  of  section,  but  breaks  down  less 
easily  than  recent  hepatization.  Bronchi 
only  slightly  dilated.  Not  the  least  trace 
of  tubercle  or  gray  granulation.  Bight 
lung,  healthy  and  crepitant,  except  for  a 
few  "gray  granulations"  scattered 
through  its  substance.  Bronchial  glands 
on  left  side  enlarged,  reddish-gray.  Kid- 
neys and  liver  healthy.  Spjleen  large  and 
very  consistent.  Mucous  membrane  of 
intestine  healthy. 

Symptoms. — The  symptoms  of  this  af- 
fection present  a  considerable  range  of 
variation  in  diflerent  cases,  according  to 
the  different  modes  in  which  the  disease 
originates,  and  the  amount  of  change 
which  has  been  induced,  not  only  in  the 
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diseased  lung,  but  also  in  the  position  and 
size  of  the  heart.  Thus  one  class  of  cases 
— and  this  includes  a  considerable  propor- 
tion of  tlie  whole — are  chronic  from  the 
first,  appearing  to  commence  obscurely, 
and  being  afterwards  characterized  by 
the  symptoms  of  chronic  bronchitis,  with 
a  Umitation  of  the  local  signs  to  one  lung. 
Tlie  cough,  in  these  cases,  dates  some- 
times baclj  for  a  period  of  twenty  years  or 
more. 

In  another  class,  the  affection  dates 
definitely  from  some  acute  chest  disease — 
either  a  bronchitis,  a  pneumonia,  or  a 
pleurisy  without  notable  effusion  —  and 
then  goes  on,  from  this  starting  point,  in 
much  tlie  same  chronic  way  as  when  the 
mode  of  origin  is  indistinct.  The  cases 
in  these  two  classes  may  or  may  not  be 
associated  witli  deviation  in  the  position 
of  the  heart,  signs  of  enlargement  of  its 
right  cavities  and  dropsy.  In  a  third 
class,  tlic  cases  are  more  acute  in  their 
progress,  and  the  morbid  change  seems  to 
be  the  immediate  sequence  of  an  attack  of 
acute  pneumonia.  Tlie  sufferers  included 
under  tliis  last  head  usually  succumb 
pretty  early,  and  before  the  disease  has 
attained  to  its  later  stages  of  develop- 
ment. It  frequently  proves  fatal  before 
the  end  of  the  first  year  from  the  date  of 
the  acute  pneumonia. 

The  particular  combinations  of  symp- 
toms in  individual  cases  may  be  best  seen 
in  detail,  as  they  are  given  in  the  analyti- 
cal table.  I  shall  here  confine  myself  to  a 
more  general  consideration  of  the  differ- 
ent symptoms  and  signs  met  with  in  the 
disease,  and  to  an  estimation  of  their  rela- 
tive importance. 

Although  the  patient  may  have  many 
of  the  physical  signs  of  phthisis,  its  con- 
stitutional symptoms  are  almost  entirely 
absent.  There  are  no  feverish  symptoms, 
no  signs  of  hectic,  no  copious  night-sweats, 
no  disorders  of  digestion,  and  the  disease 
for  the  most  part  seems  altogether  of  a 
more  stationary  and  chronic  character. 
Wo  laryngeal  symptoms  have  been  noted 
in  any  case.  Diarrhoea,  although  an  oc- 
casional symptom,  is  less  frequent  than  in 
ordinary  cases  of  phthisis,  and  when  it 
exists  it^  may  be  an  accompaniment  of 
blood-poisoning  from  coexisting  gangrene. 
Once  diarrhoea  was  occasioned  by  an  ul- 
ceration of  the  csecum,  which  was  rather 
obscure  as  to  its  nature  and  origin. 

Gouijh  is  one  of  the  most  constant  symp- 
toms ;  it  is  sometimes  present  through- 
out, and  undergoes  but  httle  variation, 
though  it  is  often  aggravated  during  the 
winter  months.  Where  the  disease  is 
advanced  and  there  is  much  dilatation  of 
the  bronchi,  the  cough  is  often- paroxys- 
mal, coming  on  in  violent  fits  after  long 
intervals  of  comparative  quiet.  Such  in- 
dividuals may  have  violent  paroxysms  of 
coughing  in  the  morning,  at  the  end  of 


which  the  secretion  that  had  accumulated 
in  the  dilated  bronchi,  during  tlie  inter- 
val between  the  present  and  the  last  fit 
of  coughing,  is  voided  in  copious  gulps. 
Vomiting  of  food  may  also  take  place  at 
tliis  time,  and  one,  two,  or  even  three 
such  fits  of  coughing  may,  in  some  cases, 
occur  during  the  twenty-tour  hours.  The 
attacks  are  preceded  by  a  feeling  of  dis- 
comfort and  niulaise,  although  compara- 
tive relief  is  experienced  as  soon  as  the 
irritation  and  pent-up  secretions  have  been 
got  rid  of. 

Where  there  is  little  or  no  dilatation  of 
the  bronchi,  the  expcctorution  is  not  very 
abundant,  but  rather  tenacious,  and  occa- 
sionally somewhat  uummulated  in  char- 
acter. But  where  the  disease  includes 
dilatation  of  the  bronchi,  the  expectora- 
tion is  generally  copious,  muco-purulent, 
yellowish,  or  ash-green  in  color  ;  having 
a  tendency  to  run  together  into  an  almost 
homogeneous  mass,  which  is  often  frothy 
on  the  surface.  Owing  to  the  thin  sero- 
purulent  nature  of  the  secretion  in  some 
cases,  the  fluid  separates,  after  standing, 
into  three  more  or  less  distinct  layers — 
the  lowest  yellowish,  containing  most  of 
the  solid  matter  which  has  settled  ;  a 
middle  stratum  of  greenish  fluid  ;  and  an 
upper  frothy  stratum,  or  one  composed  of 
mucous  and  fat  granules.  In  these  cases, 
the  amount  of  fluid  excreted  daily  may 
reach  as  much  as  ten  or  fifteen  ounces. 
It  has  often  a  very  stale  and  nauseous 
odor,  and  is  sometimes  even  fetid,'  though 

'  Upon  the  presence  of  what  particular 
substance  the  fetor  depends,  different  opin- 
ions have  been  held,  as  may  be  seen  by  the 
following  quotation  from  Dr.  Grainger  Stew- 
art's paper:  "Professor  Laycock  concludes 
(Edin.  Med.  Journ.,  May,  1865)  from  experi- 
ments and  observations  made  by  the  late 
Professor  Gregory,  Dr.  Arthur  Gamgee,  and 
himself,  that  the  odor  must  be  due  to  butyric 
acid.  He  also  states  that  Dr.  Gregory  detected 
the  odor  of  methylamine  in  some  of  tlie  pro- 
diTcts  of  the  sputa.  Professor  Bamljerger 
(Wiirzburg.  Mediz.  Leitz.  1864)  concludes 
that  the  characteristic  smell  of  the  sputa  in 
bronchiectasis  appears  to  depend  upon  a  va- 
riety of  odorous  matters,  among  which  are 
the  members  of  the  series  of  acids  of  the  type 
to  which  butyric  and  formic  acids  belong, 
ammonia  and  sulphuretted  h3'drogen,  all  of 
which  may  proceed  from  the  decomposition  of 
organic  substances.  He  further  states  that 
purulent  sputa — p.  g.,  that  of  tubercular  pa- 
tients— sometimes  undergoes  the  same  di^com- 
position  out  of  the  body,  and  if  long  kept, 
have  the  same  smell  as  the  sputa  in  question. 
Dr.  Arthur  Gamgee  (Edin.  Med.  .Journ., 
March,  1865),  from  a  considerable  number  of 
analyses  of  sputa,  concludes  that  the  occur- 
rence of  butyric  acid  cannot  at  present  be 
proved  to  have  any  semeiological  value,  and 
that  its  presence  is  in  no  way  characteristic 
of  fetid  bronchitis,  under  which  term  he  in- 
cludes bronchiectasis." 
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the  smell  is  quite  distinct  from  that  of 
gangrene.  On  agitating  the  recent  spu- 
tum with  Avater,  opaque,  grayish  fila- 
ments, of  varying  diameter,  may  soon 
separate  and  sink  to  the  bottom.  These 
are  cases  of  minute  bronchi,  which,  as 
first  pointed  out  by  Dr.  Arthur  Gamgee, 
assume  a  purplish  tint  on  tlie  application 
of  iodine.  They  are  met  with  more  par- 
ticularly in  the  fetid  sputa,  and,  accord- 
ing to  Niemeyer,  the  line  acicular  crys- 
tals of  margaric  acid  may  also  be  detected 
bv  the  aid  of  the  microscope  in  the  fetid  j 
sputa  from  dilated  bronchi — though  they 
are  said  not  to  be  encountered  in  the  | 
bronchial  secretion  in  any  other  lung  af- 
fection, save  that  of  gangrene.  Dr.  Grain- 
ger Stewart  has  found  these  crystals  in  the 
dilated  cavities  after  death,  but  has  failed 
to  detect  them  in  the  sputa  during  life. 

In  more  thau  one-half  (17  :  o(Jj  of  the 
recorded  cases,  there  has  been  hamoptysis 
— sometimes  small  in  quantity,  streaking 
the  expectoration,  and  in  others  pretty 
abundant  from  time  to  time.  Out  of  the 
thirty  cases  there  are  only  four  in  wdiioh 
there  is  any  mention  made  of  the  exist- 
ence of  "tubercle,"  either  in  the  sound 
or  in  the  cirrhosed  lung.  In  one  of  these 
cases  (V.)  there  was  no  hemoptysis  at  all, 
in  another  the  hemorrhage  seems  undoubt- 
edly to  have  proceeded  from  the  nou-cir- 
rhosed  but  "  tubercular"  lung ;  in  the 
third  it  must,  almost  certainly,  have  pro- 
ceeded from  the  cirrhosed  lung  ;  whilst  in 
the  fourth  the  hemorrhage  (which  was 
fatal  in  this  case)  seems  to  have  mainly 
proceeded  from  the  enlarged  lung,  al- 
though there  was  also  a  small  cavitj'  con- 
taining blood  in  the  retracted  lung.  Thus 
there  -were  fifteen,  or  one-half  of  the  total 
number  of  cases  of  cirrhosis,  in  which 
hwmoptysis  was  one  of  the  symptoms,  and 
in  which  the  hemorrhage  undoubtedly 
proceeded  from  the  cirrhosed  lung,  and  in 
only  one  of  these  did  "  tubercle" '—and 
that  in  the  smallest  quantity— coexist  with 
the  fibroid  change.  This  is  an  important 
fact  in  connection  with  the  disease,  and  is 
in  opposition  to  the  view  inclined  to  by 
Dr.  Walshe  and  Dr.  Law,  who  have  both 
expressed  their  opinion  as  to  the  proba- 
bility of  the  hemorrhage,  in  most  eases, 
proceeding  from  the  non-cirrhosed  lung, 
in  connection  with  the  formation  of  "tu- 
bercle." In  a  small  number  of  cases  the 
patients  have  complained  of  pain  in  the 
affected  side,  either  localized  or  indefinite 
in  site. 

D//.9p)KiY(,  though  a  constant  sj'mptom, 
is  often  moderate  in  degree,  even  in  ad- 
vanced stages  of  the  disease — so  long  as 
the  patient  remains  quiet,  and  the  oppo- 
site lung  continues  to  be  health^'.  It  is 
occasional!}'  more  marked  as  an  objective 


'   Really,    in   all   probability,    a  patch,  of 
chronic  lobular  pneumonia. 


than  as  a  subjective  symptom,  and  is  gen- 
erally much  increased  after  the  slightest 
exertion.  With  reference  to  the  pulse-res- 
piration ratio,  no  definite  details  are  given 
except  as  to  its  condition  in  the  case  re- 
corded by  Dr.  Walshe.  Here  he  says, 
"It  never  fell  lower  than  3  : 1,  and  was 
sometimes  found  at  the  par  of  healtli,  4:1; 
even  above  this  on  one  occasion — 4'7  : 1." 
The  dyspnoea  is  most  marked  in  cases 
where  there  is  dilatation  of  the  right  side  of 
the  heart  and  dropsy  ;  orthopuoea  is  then 
a  constant  symptom,  attended  with  more 
or  less  lividity  of  lips,  face,  and  even  sur- 
face of  the  body  generally,  whilst  there 
may  also  be  pulsation  in  both  jugular 
veins.  Purpuric  spots  of  hemorrhagic 
effusion  appear  on  the  bodj'  occasionally. 
When  an  acute  attack  of  bronchitis  or 
pneumonia  supervenes,  the  dyspnrea  be- 
comes asphyxial  in  its  intensity,  owing  to 
interference  with  the  breathing  power  of 
the  previously  sound  lung,  and  death 
often  speedily  ensues. 

The  patient  almost  habitually  hes  on 
the  retracted  side  ;  and  any  attempts  to 
lie  on  the  other  cause  great  increase  of 
dyspnoea  and  cough,  so  as  to  make  it  im- 
possible to  continue  in  this  position. 

The  pulse  is  often  regular  and  full,  not- 
withstanding the  frequent  deviation  in 
position  of  the  heart.  The  appetite  is 
usually  pretty  good  ;  and  in  spite  of  the 
chronic  nature  of  the  cough,  and  the  al- 
most habitual  copious  expectoration,  the 
patient  does  not  lose  much  flesh.  To- 
wards the  end  slight  emaciation  is  com- 
mon, but  extreme  emaciation  is  rare  in 
this  disease  ;  when  it  is  uncomphcated  by 
cancerous  or  other  wasting  affections.' 

The  mode  in  which  the  third  class  of 
cases  originates  has  been  well  described 
by  MINI.  Grisolle  and  Charcot.  The  in- 
dividuals do  not  recover  from  the  attack 
of  acute  pneumonia  as  they  do  in  ordinary 
cases.  On  this  subject  the  former  observer 
says:  "One  sees 'at  first  the  disease  de- 
cline— in  appearance  at  least ;  the  pain  in 
the  chest  disappears  ;  the  sputa  lose  their 
viscosity  as  well  as  their  hemorrhagic 
color ;  the  appetite  reappears  ;  but  not- 
withstanding this  improvement  some 
symptoms  obstinately  persist;  the  patient, 
far  from  gaining  flesh  and  strength,  grows 
worse  and  worse  in  these  respects,  and 
one  finds,  on  examination  of  the  chest, 
that  a  more  or  less  considerable  portion 


I  Since  this  was  written  I  have  seen  and 
made  the  autopsy  of  a  man  who  suffered  from 
an  extreme  degree  of  cirrhosis  of  the  left  lung, 
and  in  whom  there  also  existed  an  enormous 
liver,  studded  throughout  with  the  most  typi- 
cal cancerous  nodules.  No  cancer  was  founfl 
in  any  other  organ  except  in  the  bronchial 
glands,  which  were  completely  infiltrated^ 
not  even  a  trace  of  it  could  he  discovered  m 
either  lung. 
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of  the  lung  still  remains  impermeable  to 
air — that  is  to  say,  percussion  reveals  dul- 
ness  for  a  certam  extent,  whilst  over  the 
same  part,  on  auscultation,  bronchial  res- 
piration aud  bronchophony,  with  sub- 
crepitant  and  mucous  rales,  are  heard." 
But  it  must  be  clearly  understood  that  it 
is  not  the  mere  persistence  of  the  local 
symptoms  alone  which  have  any  signifi- 
cance, since  M.  Grisolle  has  shown  that  a 
slow  return  of  the  lung  to  its  normal  con- 
dition is  a  common,  if  not  an  habitual, 
sequence  in  a  pneumonia  whose  result  is 
favorable.  Feebleness  of  the  vesicular 
murmur,  and  a  coarse  breath-sound,  mixed 
with  sub-crepitant  rales,  are  often  the 
only  signs  of  the  unfinished  resolution  ; 
though  much  more  rarely,  as  M.  Charcot 
says,  "  tubular  breathing,  bronchophony, 
and  a  more  or  less  marked  duhiess,  have 
been  capable  of  persisting  for  two  or  three 
months  after  the  complete  cure  of  a  pneu- 
monia, and,  notwithstanding  this,  there 
has  not  been  the  least  tendency  to  a  re- 
lapse, or  the  least  return  of  febrile  symp- 
toms." Caseg  of  this  kind,  however, 
which  are  not  those  to  which  we  are  more 
especially  alluding,  may  be  interpreted, 
as  M.  Charcot  believes,  by  supposing  that 
the  new  consolidating  "materials  have 
not  been  re-absorbed,  and  have  remained 
for  a  time  in  the  tissue  of  the  lung,  with- 
out the  coexistence  of  any  inflammatory 
action."  But,  in  the  cases  where  an  in- 
flammation of  the  lung  is  about  to  termi- 
nate in  what  JIM.  Grisolle  and  Charcot 
term  "chronic  pneumonia"  (or,  as  we 
prefer  to  say,  in  a  fibroid  induration  lead- 
ing to  cirrhosis),  although  the  general 
symptoms  occasionally  subside  for  a  brief 
period,  they  soon  reappear.  The  symp- 
toms, then,  have  more  or  less  of  a  hectic 
character  from  the  first ;  or  there  may  be 
a  preliminary  and  short  reappearance  of 
the  symptoms  of  the  acute  condition — in 
other  words,  a  relapse,  of  short  duration. 
Gradually  the  hectic  symptoms  become 
more  marked  ;  every  evening  the  skin  be- 
comes hot  and  the  face  flushed  ;  some- 
times night-sweats  are  profuse,  and  at 
others  they  are  absent  altogether  ;  nutri- 
tion soon  becomes  impaired  and  the  pa- 
tients lose  flesh,  whilst  cough  and  dys- 
pnoea continue.  QDdema  of  the  lower  ex- 
tremities may  supervene,  and  the  jjatient, 
already  wasting,  may  be  still  further 
lowered  by  the  setting  in  of  an  obstinate 
diarrhoea.  The  resemblance  of  the  gene- 
ral symptoms  to  those  of  phthisis  is  often 
most  striking. '  When  the  individual  does 
not  perish  tn  the  course  of  a  few  months 

'  The  symptoms  even  of  "galloping  phthi- 
sis" may  be  imitated,  where  the  disease  is 
more  rapid  in  its  progress,  and  when  it  be- 
comes associated  with  acute  pleurisy,  as  in 
the  case  of  M.  Monneret,  recorded  by  Charcot. 
(Log.  cit.  p.  27.) 


from  gradual  exhaustion  or  from  uncon- 
trollable diarrhcea,  the  symptoms  gradu- 
ally diminish  and  the  disease  lapses  into 
the  chronic  state. 

Physical  Siavis.—Retrfwtinn  or  shrink- 
ing of  the  thorax,  to  a  greater  or  less  ex- 
tent, on  the  side  of  the  aftected  lung,  is 
very  frequent  after  the  disease  has  existed 
for  a  certain  time.  It  is,  however,  not 
commonly  met  with  till  alter  the  lapse  of 
about  eighteen  months.  In  two  only  out 
of  seven  cases,  which  proved  fatal  at  or 
before  this  period,  was  there  any  flatten- 
ing of  the  chest.  One  of  these  (I.)  was 
that  of  a  child  only  seven  years  old,  at 
which  age  of  course  the  flexil)le  parietes 
would  readily  follow  the  shrinking  lung ; 
whilst  in  the  other  case  (IV.),  that  of  an 
adult,  although  the  disease  only  presented 
symptoms  for  nine  months,  it  seems  to 
have  made  rapid  progress,  and  there  was 
obvious  shrinking  of  the  chest  on  the  af- 
fected side,  and  even  slight  lowering  of 
the  shoulder.  In  the  great  majority  of 
the  individuals  who  live  longer  than  eigh- 
teen months  after  the  commencement  of 
the  disease,  some  amount  of  retraction  of 
the  chest  is  observed,  either  general  or 
sub-clavicular  ;  and  in  almost  all,  there  is 
a  proportionate  amount  of  immobility  on 
the  retracted  side.  Moreover,  in  those 
cases  where  contraction  cannot  be  de- 
tected, comparative  immobilit}'  may  be 
easily  established.  The  flattening  and 
retraction  is  an  almost  purely  physical 
process  dependent  upon  the  shrinking  of 
the  lung  within  ;  and  its  amount  depends 
principally  upon  the  degree  of  rigidity  of 
the  thoracic  parietes  at  the  onset  of  the 
malady,  and  upon  the  rapidity  of  its 
course.  If  the  lung-shrinking  goes  on 
pretty  rapidly  and  the  patient  is  young, 
the  amount  of  contraction  may  be  enor- 
mous— as  actually  occurred  in  Dr.  Mayne  's 
case,  where  the  disease  had  existed  for 
six  years,  and  had  commenced  when  the 
patient  was  only  fourteen  years  old.  The 
more  the  neighboring  viscera  are  pulled 
into  the  space  gradually  vacated  by  the 
shrinking  lung  —  the  more  the  opposite 
lung  enlarges  —  and  the  more  the  actual 
amount  of  lung-shrinking  is  diminished 
by  the  formation  of  dilated  bronchial 
cavities— the  less  will  be  the  amount  of 
contraction  or  flattening  of  the  thoracic 
parietes ;  all  these  conditions  must  be 
considered  together,  as  they  have  a  sort 
of  complemental  relationship  to  one  an- 
other. 

On  percussion  over  the  affected  side — 
where  the  disease  is  well  marked — we  do 
not  get  a  merely  dull  sound,  but  rather  a 
more  or  less  inarked,  high-pitched,  tubu- 
lar note,  with  firm,  wood-like  resistance 
imder  the  finger.  Over  portions  of  the 
surface  corresponding  with  large  dilated 
bronchi,   the  note  may  present  a  well- 
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marked  amphoric  or  t3-mpanitic  sound. 
The  dulness  is  sometimes  as  distinct  an- 
teriorly as  it  is  p(jsteriorly  ;  but  occasion- 
ally the  anterior  area  of  dulness  is  dimin- 
ished owing  to  the  overlapping  of  the 
sound  but  hypertrophied  lun^,  which  ex- 
tends into  the  diseased  side  of  the  thorax. 
In  some  extreme  cases  the  percussion  note 
may  be  good  over  almost  tlae  whole  of  the 
aft'ected  side  in  front,  whilst  it  is  abso- 
lutely dull  with  characters  of  resistance 
posteriorly.'  On  the  opposite  side  of  the 
chest  the  percussion  note  is  almost  always 
clearer  than  usual,  and  more  like  that 
which  is  met  with  when  the  subjacent 
lung  is  emphysematous. 

On  auscultation  the  normal  respiratory 
murmur  is  either  altogether  absent  or 
heard  only  over  limited  areas  ;  whilst  at 
other  parts  the  respiration  is  liigli-pitched 
and  bronchial,  with  cavernous  and  am- 
phoric characters  here  and  there.  These 
sounds  may  l:)e  of  the  dry  character  ;  but, 
more  frequently,  there  are  moist  rhonchi 
of  various  kinds — sometimes  smallish,  but 
mostly  of  the  large  bubbling  kind  and  of  a 
metallic  character — such  as  constitute 
what  is  frequently  described  as  gargouille- 
ment.  The  loud  bubbling  rales  may  be  so 
abundant  as  to  drown  almost  every  other 
sound.  Vocal  resonance  may  be  either 
diffused  and  bronchophonic,  or  various 
degrees  of  pectoriloquy  may  exist.    Vocal 

[Fig.  42. 


Unilateral  retraction  of  chest ;  consequent  upon  cirrhosis  of 
left  lung  in  a  firl  of  fourteen  years.  The  figures  indicate  antero- 
posterior and  transverse  diameters,  and  semi-circumference&  of 
right  and  left  half  of  chest  (Dr.  Gee).] 


fremitus  is  generally  much  increased  over 
the  dull  parts,  and  this,  together  with  the 
great  sense  of  resistance  on  percussion, 
has,  when  it  exists  to  a  marked  extent, 
considerable  diagnostic  value.  The  signs 
indic;\tive  of  cavities  may  exist  most 
plainly  under  the  clavicle,  towards  the 

'  This  was  most  notably  so  in  two  cases 
recorded  by  M.  Barth. 


middle  of  the  lung,  at  the  base— or,  per- 
haps, in  all  of  these  situations  at  the  same 
time.  It  can  scarcely  be  said,  positively, 
that  they  are  more  frequent  in  one  situa- 
tion than  in  the  other.  .Sometimes  sucli 
signs,  however,  may  be  absent  altogether, 
The  breath-sounds  over  the  opposite  en- 
larged lung  mostly  deviate  from  the  con- 
dition of  health,  only  by  being  louder  and 
more  puerile  than  natural.  ^Vlien  an 
intercurrent  attack  of  bronchitis  or  pneu- 
monia sets  in,  the  character  of  the  respira- 
tion on  this  side  will,  of  course,  undergo 
a  corresponding  modification. 

The  position  of  the  heart  often  deviates 
much  from  that  which  is  normal.  The 
amount  of  displacement,  of  course,  de- 
pends in  great  part  upon  the  amount  of 
lung-shrinking ;  but  it  is  generally  more 
considerable  when  the  disease  is  in  the 
right  lung  than  when  it  is  in  the  left. 
"VV'hen  the  right  lung  is  affected,  the  whole 
heart  seems  to  be  drawn  over  bodily  into 
the  right  side  of  the  thorax,  so  that  its 
impulse  may  be  felt  only  to  the  right  of 
the  sternum,  whilst  its  apex  impinges 
under  the  nipple.  An  amount  of  displace- 
ment so  considerable  as  this  has  been 
encountered  several  times.  In  one  case, 
in  which  the  disease  was  on  the  left  side, 
the  heart's  impulse  was  perceived  close 
under  the  left  clavicle  ;  but  in  other  in- 
stances the  organ  seems  only  to  have  been 
slightly  drawn  up,  and  the  area 
of  impulse,  therefore,  only  slightly 
raised.  Though  its  position  is 
altered,  the  heart  mostly  beats 
with  regularity,  and  no  bruits 
seem  to  be  produced  by  the  dis- 
placement. ' 

More  or  less  dilatation  and 
hypertrophy  of  the  right  side  of 
the  heart  has  occurred  in  one- 
third  of  the  cases.  The  deviation 
in  position  of  the  heart  would 
often  make  it  difficult  to  establish 
this  by  percussion  and  ausculta- 
tion, but  in  three  of  the  cases 
there  were  the  signs  of  a  loud 
tricuspid  regurgitant  murmur, 
associated  with  pulsation  in  the 
jugular  veins  and  more  or  less 
dropsy.  And  in  almost  all  the 
cases  where  the  right  side  of  the 
heart  was  found  to  be  enlarged 
after  death,  there  had  been  drop- 
sy during  life — either  anasarca 
alone,  or  anasarca  and  ascites 
combined  in  a  few  of  the  cases.  Dropsy 
existed  in  more  than  one-third  (12  :  30)  of 
the  cases  ;  so  that  it  was  present  (mostly 
in  the  form  of  anasarca  of  the  lower  ex- 
tremities) in  a  few  cases  where  there  was 
no  dilatation  of  the  right  heart,  and  in 

'  Dr.  Andrew  Clark,  however,  states  that 
"a  low-pitched  systolic  bruit  is  coumionly 
heard  over  the  pulmonary  artery." 
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■which  it  depended  upon  disease  of  the 
kidneys  or  other  coexistina;  conditions. 

In  the  ctcitte  form  of  the  disease,  answer- 
ing to  what  has  been  called  "chronic 
pneumonia"  (which  may  aft'ect  the  whole 
of  one  lung,  or  only  one  lobe'),  the  physi- 
cal signs  are  almost  identical  with  those 
of  the  early  stage  of  the  chronic  form,  be- 
fore much  contraction  of  thp  lung  has 
taken  place.  Thus,  there  is  absolute  dul- 
ness  over  the  diseased  part,  with  a  con- 
siderable sense  of  resistance  to  the  finger, 
whilst  the  vocal  fremitus  is  much  intensi- 
fied. On  auscultation  over  the  dull  part, 
bronchial  or  tubular  breathing  is  heard  ; 
the  latter  being  sometimes  so  loud  as  to  be 
of  a  cavernous  character  even  where  no 
cavities  exist.  Eales  are  generally  heard 
also  —  often  loud,  large,  and  metallic, 
though  they  are  sometimes  smaller  or  even 
absent.  The  vocal  resonance  is  mostly 
bronchophonic.  Occasionally,  however, 
there  may  be  a  complete  absence  of  all 
breath-soimcls,  either  healthy  or  morbid, 
and  of  vocal  resonance,  whilst  the  percus- 
sion sound  is  quite  dull — a  combination 
which  occurred  in  a  case  observed  by  M. 
Kequin  and  quoted  by  Grisolle,  and  which 
led  to  its  being  mistaken  for  one  of  pleuritic 
effusion.  In  another  case  (III.)  which  has 
been  recorded  by  M.  Charcot,  remarkable 
alterations  were  observed  on  different 
days.  At  one  time,  over  the  whole  ex- 
tent of  a  lung  which  was  diseased  through- 
out, there  was  a  complete  silence — no 
sound  or  rale  of  any  kind  ;  whilst  at  other 
times,  on  the  contrary,  there  was  loud 
and  universal  tubular  breathing  mixed 
with  metallic  rales.  Unfortunately  no 
observations  were  made  as  to  the  state  of 
the  expectoration  at  these  times — either 
as  to  its  quantity  or  quality.^  Contraction 
of  the  chest-walls  is  of  course  not  met 
with  until  the  diseased  lung  has  under- 
gone a  certain  amount  of  shrinking,  and 
by  that  time,  if  the  patient  survives  so 
long,  the  intensity  of  the  general  symp- 
toms has  diminished,  and  the  condition 
comes  to  resemble  that  of  a  person  who  is 
suffering  from  the  more  chronic  form  of 
the  disease. 

Diagnosis. — The  diagnosis  of  this  affec- 
tion in  certain  well-marked  cases  can  be 


'  In  this  latter  case  the  lower  lobe  of  the 
right  lung  is  said  to  be  the  most  frequent 
seat  of  the  disease. 

^  Charcot  says:  "  Cela  eut  et^  cependant 
fort  interessant;  car  dans  la  pneumonic  aigue, 
oil  I'absence  de  tout  bruit  respiratoire,  nor- 
mal ou  anormal,  s'observe  quelquefois,  c6 
ph^nom^ne  parait  en  g^n^ral  dependre  de 
I'obstruction  des  tuyaux  bronchiques  des 
parties  hSpatisees  par  une  grande  quantity 
de  liqnide  visquenx  ou  par  un  bouclion  d'ex- 
ndation  concrete."  A  similar  temporary  si- 
lence has  been  occasionally  observed  in  cases 
of  bronchiectasis. 


made  almost  with  complete  certainty, 
though  in  other  instances  only  with  great 
difficulty.  The  diseases  with  which  it  ia 
most  likely  to  be  confounded  arc  chronic 
pleurisy  with  retraction  of  the  side,  can- 
cerous infiltration  of  one  lung,  certain 
forms  of  "  tubercular"  phthisis,  simple 
general  collapse  of  one  lung,  and  simple  or 
primary  bronchiectasis. 

In  chronic  pleurisy  with  retraction  of 
the  side,  according  to  Dr.  AValshe,  the 
ribs  are  twisted  downwards  and  inwards, 
the  spine  is  curved,  and  the  shoulder  is 
drawn  down  ;  which  effects  are  not  pro- 
duced by  Cirrhosis  alone.  The  lowering 
of  the  shoulder  was,  however,  distinctly 
produced  in  one  case  of  Cirrhosis  occur- 
ring in  a  youth,  with  whom  the  amount 
of  chest  contraction  was  extreme  ;  and  it 
also  existed  to  a  slight  extent  in  another 
case.  Cirrhosis  being  so  frequently  com- 
phcated  with  dilatation  of  bronchi,  is 
more  frequently  associated  with  physical 
signs  of  the  hollow  class ;  though  the 
bronchial  symptoms  are  not  always  most 
severe  in  cases  where  there  is  the  greatest 
amount  of  contraction  of  the  chest-walls. 
The  heart  is  generally  much  more  dis- 
placed by  Cirrhosis  than  by  chronic  pleu- 
risy. Then  the  frequency  of  h8Bmopt3'sis 
in  Cirrhosis,  with  its  non-occurrence  in 
chronic  pleurisy,  must  be  borne  in  mind  ; 
and  also,  the  greater  frequency  of  enlarge- 
ment of  the  right  side  of  the  heart  with 
dropsy  in  the  former  affection.  As  Dr. 
Peacock  has  suggested,  it  will  be  well  also 
to  bear  in  mind  the  possibility  of  confound- 
ing Cirrhosis  of  the  Lung  with  contraction 
of  the  organ  succeeding  an  empyema 
which  is  evacuating  itself  through  the 
bronchi,  by  means  of  a  fistulous  commu- 
nication between  them  and  the  pleura. 

Cancerous  infiltration  of  one  lung  also 
causes  retraction  of  the  side,  though, 
according  to  Dr.  Walshe,  the  retracted 
ribs  are  not  altered  in  axis,  and  the  tend- 
ency seems  to  be  to  draw  in  an  upward 
direction  rather  than  latterly,  so  that 
when  the  disease  occurs  in  the  right  side, 
the  liver  may  be  much  elevated,  though 
the  displacement  of  the  heart  is  much  less 
than  is  met  with  in  Cirrhosis.  Occasion- 
ally, however,  as  we  have  seen,  the  same 
upward  traction  occurs  in  Cirrhosis.  In 
both  there  is  frequently  cough,  expectora- 
tion, failure  of  nutrition,  and  often  hsemop- 
tysis.  The  existence  of  well-marked  signs 
of  cavities  of  a  stationary  character,  such 
as  are  due  to  dilated  bronchi  in  Cirrhosis, 
would  be  absent  almost  universally  in 
cancer.  The  condition  of  cachexia  is 
generally  more  marked,  however,  in  can- 
cer, as  well  as  the  amount  of  intrathora- 
cic'pain;  and  the  disease  is  often  more 
rapid  in  its  progress,  its  duration  being 
sometimes  much  less,  and  never  exceed- 
ing two  and  a  half  years.  As  Dr.  Walshe 
points  out,   also,   cancer  of  the  lung  is 
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generally  associated  with  a  mediastinal 
tumor  of  the  same  nature,  so  that  not  only 
may  the  morhid  percussion  note  extend 
across  the  middle  line,  but  there  is  apt  to 
be  greater  dyspnoea,  with  lividity  of  face, 
and  other  pressure  signs— such  as  dilata- 
tion of  the  superficial  veins,  and  cedema 
of  the  thoracic  parietes.  In  cases  of 
cancer  of  the  lung,  moreover,  cancerous 
tumors  may  exist  in  other  parts  of  the 
body,  and  towards  the  last  the  cancerous 
cachexia  often  becomes  extreme.  This 
affection  could,  therefore,  as  a  rule,  only 
be  confounded  with  the  more  acute  forms 
of  Cirrhosis. 

"  Tubercular"  disease  of  the  lung,  pre- 
senting such  characters  as  would  render 
it  liable  to  be  confounded  with  Cirrhosis, 
is  onlv  encountered  with  extreme  rarity. 
The  characters  of  the  latter  disease  which 
are  mo>t  opposed  to  those  of  the  more 
ordinary  forms  of  phthisis  are  the  signs 
indicative  of  an  almost  absolute  freedom 
from  miH-bid  deposit  in  one  lung,  com- 
lained  with  the  gravest  amount  of  implica- 
tion of  the  other— producing,  perhaps,  not 
only  retraction  of  the  side,  but  also  cavi- 
ties, and  more  or  less  complete  imperme- 
ability of  tlie  lung-tissue  between  them. 
Then" with  local  signs  of  so  pronounced  a 
character  on  one  side  (whilst  the  other 
lung  appears  to  remain  intact),  we  not 
only  have  no  laryngeal  disease,  but  there 
is  a  comparative  absence  of  the  constitu- 
tional symptoms  peculiar  to  phthisis  :  so 
tliat  tlure  is  an  utter  disproportion  be- 
tween the  gravity  of  the  local  and  the 
constitutional  signs,  and  at  the  same 
time  the  disease  presents  a  comparatively 
stationary  character.  Cirrhosis  also  fre- 
quently exists  in  previously  strong  indi- 
viduals with  well-formed  chests ;  and,  in 
one-third  of  the  cases,  there  have  been 
signs  of  hypertrophy  and  dilatation  of  the 
right  heart,  associated  with  dropsy.  Only 
the  contraction  of  an  enormous  tubercular 
cavern  could  produce  such  an  amount  of 
displacement  of  the  heart  as  we  frequently 
meet  with  in  Cirrhosis  ;  and  that  such  an 
amount  of  disease  and  disorganization  of 
one  lung  as  this  implies,  should  have  ex- 
isted without  the  least  implication  of  the 
other,  is  contradictory  to  all  experience  as 
to  the  nature  of  ordinary  phthisical  affec- 
tions. Any  great  contraction  occurring 
in  a  "  tubercular"  lung  is  almost  certain 
to  be  due  to  a  considerable  admixture  of 
fibroid  substitution  with  the  other  morbid 
product,  so  that  the  points  of  diagnosis  just 
considered  may  be  said  to  be  those  distin- 
guishing the  pure  fibroid  from  the  mixed 
fibroid  and  "tubercular" — orrather  fibroid 
and  pneumonic^forms  of  phthisis.' 

'  With  reference  to  the  presence  or  absence 
of  diarrhoea,  it  will  be  well  to  bear  in  mind 
the  following  remarks  bv  Dr.  Andrew  Clark, 
which  are  in  perfect  accordance  with  my  own 


Simple  general  collapse  of  one  lun^  is  a 
condition  of  extraordinary  rarity,  which, 
as  Pr.  Walshe  says,  could  only  result 
from  the  pressure  of  an  aneurism  or  a  tu- 
mor upon  the  main  bronchus.  In  such  a 
case,  in  addition  to  the  signs  of  the  tumor 
which  might  exist,  there  would  in  all 
probability,  be  a  dull,  toneless  sound  on 
percussion,  instead  of  resonance  of  a 
wooden  or  even  tubular  character,  whilst 
the  respiration  would  be  simply  weak  in- 
stead of  bronchial,  with  more  or  less  signs 
of  cavities. 

Simple  primary  bronchiectasis  of  one 
lung  may  exist,  and  then  be  followed  by 
more  or  less  fibroid  induration  of  tissue.' 
Many  of  the  signs  and  symptoms  of  tliis 
disease  would  be  similar  to  those  of  Cir- 
rhosis ;  only,  in  the  early  stages,  the 
signs  of  cavities  would  be  marked,  whilst 
those  indicating  consolidation  of  the  inter- 
vening lung-tissue  would  be  com.paratiyely 
slight.  The  signs  of  retraction  of  the 
chest  and  displacement  of  heart  are  al- 
most or  completely  wanting. 

Prognosis. —  In  almost  all  cases,  the 
individuals  suffering  from  this  disease  are 
ultimately  carried  off  by  an  acute  affection 
of  the  hitherto  sound  lung.  An  attack  of 
bronchitis  or  a  pneumonia  supervenes,  or 
a  mixture  of  these  two  conditions,  and 
the  breathing  power  becomes  so  seriously 
interfered  with,  that  the  patient  rapidly 
dies  in  an  asphyxiated  condition.  Deatli 
may  take  place,  also,  from  gangrene  in 
the  cirrhosed  lung  ;  or  a  copious  effusion 
of  blood  proceeding  from  an  ulcerating 
cavern  in  the  lung  may  prove  fatal — al- 
though usually  the  amount  of  blood  lost 
in  this  way  is  not  extreme. 

In  those  cases  hitherto  styled  "chronic 
pneumonia,"  and  in  which  an  extreme 
amount  of  fibroid  induration  follows  an 
attack  of  acute  pneumonia,  the  patient  is 
apt  to  die  in  a  state  of  marasmus,  or  from 
uncontrollable  diarrhcea,  before  the  local 
disease  has  attained  its  maximum— that 
is  to  say,  before  much  contraction  of  the 
lung  has  occurred,  or  many  bronchial 
caverns  have  been  formed. 

Death  may  also  take  place,  however, 
when  the  disease  is  fully  established, 
without  the  advent  of  acute  inflammation 

experience.  Dr.  Clark  says  (Trans,  of  Clinic 
Soc.  vol.  i.  p.  188):  "  Experience  has  peremp- 
torily tanght  the  writer,  that  the  occurrence 
of  ulceration  of  the  bowels  in  the  course  of 
chronic  disease  of  the  lungs  is  not  conclusive 
as  to  its  tubercular  nature.  Deposits  in  and 
ulcerations  of  the  intestinal  glands  may  occur 
in  almost  any  form  of  chronic  disease  to  which 
the  lung  is  liable." 

'  In  rare  instances,  as  before  stated,  owing 
to  the  amount  of  secondary  induration  and 
contraction,  some  of  these  may  actually  de- 
velop into  cases  where  the  cirrhosis  becomes 
the  most  prominent  feature. 
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ill  the  opposite  lung,  but  gradually,  owing 
to  the  mere  exhausting  iutluenee  of  the 
disease — when  it  is  associated  with  marked 
bronchiectasis,  and  when  the  amount  of 
purulent  fluid  daily  expectorated  is  ex- 
treme. The  occurrence  of  dilatation  of 
the  right  side  of  tlie  heart  to  such  an  ex- 
tent as  to  produce  tricuspid  regurgitation, 
is,  of  course,  a  most  grave  complication. 

In  other  cases,  the  patient  is  cut  off  by 
some  acute  or  chronic  coexisting  malady, 
such  as  disease  of  the  brain,  cancer  of  the 
stomach,  or  uncontrollable  diarrhcea  from 
ulceration  of  the  ciBCum — diseases  which 
actually  proved  fatal  in  a  few  of  the  cases 
included  in  my  list. 

Although  the  ultimate  prognosis  in  this 
disease  is  most  grave,  still,  if  the  sound 
lung  can  be  maintained  in  its  condition  of 
health,  the  fatal  termination  may  be 
warded  off  for  some  time,  and  the  indi- 
vidual may  live  for  years  after  the  disease 
has  been  fully  established. 

TuEAT.MEXT.— The  indications  in  this 
disease  are  to  pay  prompt  attention  to  the 
very  earliest  signs  of  bronchitis,  or  pneu- 
monia in  the  non-cirrhosed  lung,  so  as,  if 
possible,  at  once  to  arrest  its  progress. 
The  patient's  life  should,  niireover,  be  so 
regulated  that,  whilst  exposed  to  wet  and 
cold  as  little  as  possible,  he  m\v  be  brought 
under  the  influence  of  habits  which  are 
best  calculated  to  prom3te  the  general 
health.  The  development  of  the  non- 
cirrhosed  lung  should  be  favored  by  such 
carefully  regulated  exercise  as  can  be  in- 
dulged in  without  distressing  the  heart's 
action  or  causing  much  dyspncea.  Plenty 
of  time  should  be  spent  in  the  open  air ; 
the  diet  should  be  good,  simple,  and  nour- 
ishiu'^ ;  and  the  functions  of  the  skin 
should  be  stimulated  by  the  daily  use  of 
baths  and  dry  friction.  "Whilst  these 
general  measures  are  being  adopted,  their 
action  may  be  supplemented,  when  neces- 
sary, by  various  medicines.  The  dilute 
mineral  acids  or  salts  of  iron,  combined 
with  bitter  infusions,  or  iron  and  quinine, 
may  be  had  recourse  to  ;  whilst  in  some 
cases,  cod-liver  oil,  either  alone  or  com- 
bined with  iron,  will  be  of  much  use. 

In  cases  where  diarrhcea  sets  in,  every 
effort  must  be  made  to  arrest  this  by  the 
careful  administration  of  dilute  sulphuric 
acid,  or  by  opiates  and  the  various  vege- 
table astringents  ;  and,  in  like  manner, 
where  dilatation  of  the  bronchi  is  well 
marked,  and  the  daily  flux  from  these  is 


excessive,  we  must  endeavor  to  check  the 
copious  flow  by  the  administration  of  as- 
tringents comljiued  with  Ijalsamic  reme- 
dies (such  as  tolu,  copaiba,  or  turpentine), 
and  an  application  of  counter-irritants 
externally.  "Where  necessary,  also,  we 
must  endeavor  to  bring  about  a  regular 
and  periodical  evacuation  of  the  dilated 
bronchi ;  so  as  to  prevent  decomposition 
of  the  retained  secretion  within  the  tuljes, 
which  is  liable  to  produce  general  distress, 
and  may  also  entail  local  gangrene.  For 
this  purpose  Niemeyer  strongly  recom- 
mends the  inhalation  of  turpentine  two  or 
three  times  a  day.  About  half  a  drachm 
of  the  spirits  of  turpentine  is  to  be  placed 
in  a  bottle  of  hot  water,  and  by  means  of 
some  suitable  addition  to  the  neck  of  the 
bottle  its  vapor  is  to  be  inhaled.  In  this 
way  the  amount  of  secretion  not  only  is 
diminished,  but  violent  fits  of  coughing 
are  induced  in  from  ten  to  fifteen  minutes, 
which  are  accompanied  by  an  evacuation 
of  the  contents  of  tlie  dilated  bronchi. 
ZSTiemeyer  says  he  has  seen  great  ameliora- 
tion thus  induced  in  the  symptoms  of  pa- 
tients whose  condition  had  been  previously 
most  distressing. 

With  regard  to  the  possibility  of  bring' 
iug  about  an  actual  disappearance  of  the 
new  fibre-tissue,  and  a  reappearance  of 
the  lung-tissue  wdiich  it  has  supplanted, 
this  seems  a  result  beyond  our  most  san- 
guine expectations,  and  one  to  which  we 
are  scarcely  likely  to  attain.  But,  whilst 
the  disease  is  still  advancing,  we  may 
hope  and  ought  to  endeavor  to  prevent 
the  spread  of  the  morbid  change  to  pre- 
viously healthy  portions  of  lung-tissue. 
This  desirable  'result  will  be  best  brought 
about,  not  only  by  the  means  before  al- 
luded to,  which  are  destined  to  bring  the 
patient's  general  health  up  to  the  highest 
possible  standard  ;  but  will,  perhaps,  be 
also  encouraged  by  the  use  of  iodide  of 
potassium  internally,  in  conjunction  with 
counter-irritation  to  the  affected  side,  and 
the  free  inunction  of  iodine  locally.  As 
Dr.  Walshe  suggests,  a  trial  might  also  be 
made  of  some  of  the  natural  iodurated 
water,  such  as  those  of  Kreuznach  or 
Woodhall.  The  amount  of  influence 
which  the  iodides  have  in  checking  the 
o\-er-2:rowth  of  fibre-tissue  seems  in  some 
cases^to  be  most  marked,  and  in  a  disease 
of  so  grave  a  character  as  this  we  are 
bound  to  try  the  influence  of  remedies 
which  may  have  a  favorable  action,  so 
long  as  they  exercise  no  deleterious  effect. 
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API^EUMATOSIS. 

By  Graily  Hewitt,  M.D.,  F.R.C.P. 


Definition. -rAPNETJMATOSis  is  that 
condition  of  tlie  luug-tissue  cliaracterized 
by  tiie  return  of  certain  air-cells  to  a 
quasi-fetal  state  ;  the  portions  of  lung  so 
afl'ected  have  once  been  physiologically 
active  and  efficient  in  promoting  the  res- 
piratory change  in  the  blood  circulating 
through  them,  and  have  ceased  to  be  so. 

History. — The  older  observers  of  the 
diseases  of  children  record  the  great  fre- 
quency with  which  they  found  after  death 
certain  parts  of  the  lungs  solidified.  The 
death  was  in  such  cases  attributed  to  this 
alteration  of  the  lungs  ;  and  as  it  resem- 
bled, in  many  of  the  outward  appearances 
observed,  the  solidification  found  in  the 
lungs  of  adults,  and  which  had  received 
the  name  of  "  pneumonia, "  they  naturally 
enough  gave  the  two  conditions  the  same 
name.  Only  within  a  comparatively  re- 
cent period  has  it  been  established  that  the 
two  conditions  are  essentially  different. 

One  circumstance,  however,  was  ob- 
served as  peculiar.  The  consolidation 
was  always  in  the  cases  of  young  children 
seen  to  be  abruptly  separated  from  the 
adjoining  sound  lung,  to  be  mapped  out 
as  it  were  by  the  lobular  divisions  of  the 
lungs.  Hence  it  was  called  "lobular 
pneumonia."  It  was  said  that  in  the 
case  of  infants  and  young  children  the 
pneumonia  i\'as  lobular.  The  mortality 
from  the  disease  so-called  was  found  al- 
ways to  be  very  considerable,  and  hence 
children  were  considered  to  be  jjar  excel- 
lence predisposed  to  pneumonia. 

Valleix'  has  given  an  admirable  account 
of  this  lesion.  Unable,  however,  to  re- 
concile the  facts  observed  with  the  theory 
that  the  lesion  in  question  was  true  pneu- 
monia, he  thus  expresses  himself:  "La 
forme  particuliere  de  cette  hepatisation 
ma  parait  done  inexplicable  dans  I'etat 
actuel  de  la  science."  Before  Valleix, 
Gerhard  and  Kufz  and  De  la  Berge  had 
described  in  a  very  suggestive  manner 
the  peculiarities  attending  this  alteration 
of  the  lungs  in  young  children,  both  in 
respect  to  its  essential  characters,  and  to 
the  circumstances  under  which  it  was 
found  to  be  present.  Earlier  still,  Leger 
pointed  it  out  as  peculiar  pneumonia  un- 
der the  term  "latent." 


'  Clinique  des  Maladies  des  Enfants  nou- 
veau-nes,  p.  197  ;  Paris,  1838. 


Seifert"  recognized  the  nature  of  the  so- 
called  lobular  pneumonia  so  far  as  its 
mode  of  production  was  concerned,  giving 
it  the  name  of  "bronchio-pneumonie," 
and  he  pointed  out  the  counterpart  of  the 
lesion  in  that  kind  of  pneumonia  seen  in 
adults  which  Laennec  termed  "peripueu- 
monie  des  agonisants,"  and  Piorry  "pneu- 
monie  hyijostatique. "  There  is  reason  to 
believe,  however,  that  some  of  the  cases 
alluded  to  by  him  were  really  cases  in 
which  the  lung  had  never  been  expanded 
at  all  at  the  affected  parts,  hut  remained 
from  the  day  of  birth  in  the  state  described 
and  truly  explained  by  J  org  as  utelectam. 

Barthez  and  Killiet^  first,  in  1838,  dis- 
tinguished between  "lobular"  and  "lo- 
bar" pneumonia,  laying  down  the  princi- 
ple that  lobular  pneumonia  was  always  a 
secondary  affection  connected  with  bron- 
chitis. 

MM.  Legendre  and  Bailly,'  however, 
have  the  merit  of  first  pointing  out  the 
essential  nature  of  the  condition  known 
as  lobular  pneumonia.  They  used  the 
very  simple  expedient  of  artificially  in- 
flating the  lungs  after  death,  and  observed  ' 
the  effect  of  the  inflation  on  the  portions 
consolidated  and  in  a  state  of  lobular 
pneumonia.  The  result  was,  that  the 
apparently  hepatized  parts  swelled  out, 
became  filled  with  air,  and  were,  as  it 
seemed,  suddenly  converted  into  healthy- 
looking  lung-tissue.  The  lung  so  inflated 
was  found  to  possess  all  the  physical  char- 
acters of  lung  in  a  normal  condition,  and 
it  was  evident  to  these  observers  that  the 
essential  difference  between  the  pseudo- 
hepatized  and  the  sound  lung  only  con- 
sisted in  this, — that  in  the  former  case 
the  air  was  withdrawn  from  the  air-cells, 
the  tissue  of  the  lung  itself  not  being 
necessarily  altered.  They  were  led  to 
this  result  by  observing  how  closely  the 
lobules  so  collapsed  resembled  in  external 
characters  those  of  the  lungs  of  the  foetus 
which  has  never  respired  ;  hence  they  re- 
placed by  the  term  "etat  foetal"  the  old 
designation  "lobular  pneumonia."  Tlie' 
results  of  this  discovery  have  been  most 
important  in  enabling  us  by  a  simple  and 
easily  applied  test  to  ascertain  whether 


1  Die  Bronchio-Pneumonie  der  Neugetore- 
nen ;  Berlin,  1837. 

2  Trait6  des  Maladies  des  Enfants. 

3  Archives  de  M^deoine,  1844,  p.  157. 
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the  condition  of  the  lung  present  in  a  par- 
ticular case  is  one  only  of  collapse,  or 
whether  it  is  due  to  a  change  of  another 
character  altogether. 

MM.  Legeudre  and  Bailly  showed  that 
in  the  cases  in  which  their  "etat  iletal" 
was  present,  there  was  no  true  intlamma- 
tion  of  the  lungs  present  such  as  would 
entitle  them  to  be  considered  as  cases  of 
true  pneumonia  ;  pneumonia,  as  it  is  gen- 
erally understood,  being  constituted  by  a 
breaking-down  or  softening  of  the  lung 
substance,  whereas  in  cases  of  lobular 
pneumonia  the  lung-tissue  is  quite  firm, 
and,  with  certain  exceptions,  not  easily 
broken  down  under  the  finger.  The  pe- 
culiar limitation  of  the  morbid  change  to 
certain  lobules,  the  change  beginning  and 
ending  abruptly,  and  not  shading  off 
gradually,  also  evidently  gave  to  it  a 
character  altogether  distinctive,  and  such 
as  is  not  found  in  true  pneumonia.  Ref- 
erence more  in  detail  will,  however,  be 
made  to  these  several  points  further  on. 

The  subsequent  history  of  ''lobular 
pneumonia"  will  include  an  account  of 
the  more  or  less  complete  adoption  by  re- 
cent writers  of  the  views  of  MM.  Legen- 
dre  and  Bailly.  By  West,  Gairdner,  and 
Jemier,  the  terms  "  bronchial"  or  "  pul- 
monary collapse"  are  used  instead  of 
"etat  foetal."  The  term  "Apneumato- 
sis"  was  first  employed  by  Fuchs'  in  an 
excellent  treatise  on  the  subject,  and  its 
adoption  was  recommended  by  myself  in 
a  paper  read  before  the  Royal  Medical 
and  Chirurgical  Society  of  London.^  The 
old  term  "lobular  pneumonia"  being  cal- 
culated to  give  very  erroneous  ideas  of 
the  condition  to  which  it  is  applied,  a  new 
term  was  necessary.  "Pulmonary  col- 
lapse" was  not  suiBciently  distinctive,  the 
word  "collapse"  being  already  in  use, 
and  very  properly,  in  another  sense,  to 
indicate  the  spontaneous  collapse  of  the 
lungs,  which  always  occurs  to  a  greater 
or  less  degree  on  opening  the  thorax  after 
death.  In  the  absence  of  a  better,  the 
word  Apneumatosis  (a,  privative,  and 
Ttvivfia'tuats,  a  condition  of  being  jUleil  loith 
air)  was  considered  the  most  appropriate, 
expressing,  as  it  does,  precisely  the  condi- 
tion which  is  present, without  involving  any 
theory  as  to  its  cause  or  mode  of  origin. 

Apneumatosis  is  not  simply  an  anatomi- 
cal alteration ;  it  must  be  regarded  as  a 
diseased  condition  of  the  lung  manifesting 
itself  by  a  variety  of  symptoms  and  signs, 
,  producing  certain  important  effects  on  the 
system  at  large,  and  very  frequently  prov- 
ing fatal.  Its  importance  fully  justifies 
its  being  considered  separately  from  bron- 
chitis, with  which  it  is  always,  or  almost 
always,  associated.      The    tsronchitis  of 

'  Die  Bronchitis  der  Kinder;  Leipzig,  1S49. 
'  See  Proceedings  of  Roy.  Med.  and  Chir, 
Soo.  No.  I. 


early  childhood  is,  when  fatal,  almost  in- 
variably attended  with  Apneumatosis. 

Pathological  Anatomy.— A  descrip- 
tion of  the  physical  characters  of  those 
portions  of  the  lungs  affected  with  Apneu- 
matosis will  in  reality  include  more  or 
less  completely  a  description  of  those  le- 
sions variously  designated  by  authorities 
up  to  the  present  time  as  Disseminiittd 
Lobular  Pneumonia,  Curnification,  Pulmo- 
nary Collapse,  '^etat  fcetal,"  Manjinal 
Pneumonia,  Catarrhal  Pneumonia  {Roki- 
tansky),  Bronchio-Pneumonie  (Seifert),  to- 
gether with  some  of  those  described  as 
Atelectasis,  all  these  terms  applying  to  one 
condition  which  is  somewhat  modified  in 
certain  cases. 

The  account  given  by  Legendre  and 
Bailly  of  the  physical  characters  presented 
by  the  lung  so  affected  is  remarkably  true 
to  nature,  and  our  own  observations,  as 
well  as  those  of  others,  confirm  the  accu- 
racy of  the  facts  stated  by  the  authors  in 
question. 

There  is  no  material  difference  between 
Apneumatosis  and  Atelectasis,  anatomi- 
cally speaking,  and  it  would  be  exceed- 
ingly difficult,  judging  from  the  mere 
physical  characters  present,  to  distinguish 
between  them. 

In  the  first  place,  the  lobules  affected 
are  remarkably  distinct ;  abruptly  sepa- 
rated from  adjoining  healthy  lobules,  gen- 
erally depressed  below  the  surface  of  the 
healthy  lobules  ;  for  the  most  part  they 
are  found  at  the  margins  of  the  lobes, — 
those  portions  of  the  lobes  most  distant 
from  the  root  of  the  bronchial  tree.  The 
distribution  of  the  affected  lobules  is  evi- 
dently connected  with  their  relation  to 
the  divisions  of  the  bronchial  tubes,  and 
is  such  as  to  preclude  the  idea  of  the 
affection  having  spread  by  simple  con- 
tiguity. The  lobules  supplied  by  one  par- 
ticular bronchial  tube  all  present  the 
physical  characters  of  the  lesion,  whilst 
the  lobules  supplied  by  the  closely  con- 
tiguous bronchial  tube  may  be  perfectly 
healthy.  The  number  of  lobes  affected  is 
of  course  subject  to  great  variety  :  it  oc- 
casionally happens  that  the  whole  of  one 
particular  lobe  is  affected,  but  this  is  not 
very  frequently  observed,  and  it  most 
commonly  happens  that  nearly  all  the 
lobes  present  a  greater  or  less  number  of 
apneumatic  patches,  although  it  is  some- 
what rare  to  find  apneumatic  portions 
present  in  all  the  lobes."  Certain  parts 
of  the  lungs  present  this  lesion  with  re- 
markable frequency.  These  are,  first,  the 
lower  margins  of  the  lower  lobes  of  tsoth 
lungs,  the  "tongue-like  prolongation  of  the 
upper  loft  lobe,  and  the  middle  lobe  of  the 
right  lung.  Next  in  order  come  the  pos- 
terior surfaces  of  the  lower  and  of  the 

'  See  Valleix,  op.  cit.  p.  62  et  seq. 
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upppr  lobes.  The  order  of  occurrence 
here  laid  down  is  rarely  departed  from, 
a  very  interesting  circumstance,  and  one 
which  will  again  be  alluded  to  in  consid- 
ering the  essential  nature  and  mode  of 
production  of  the  lesion  in  question.  The 
lobules  situated  at  the  periphery  of  the 
lung  are  thus  the  first  aftected,  and  in 
slight  cases  the  alteration  is  contined  to 
them. 

In  many  cases  the  apneumatic  patches 
are  symmetrically  placed  on  the  corre- 
sponding parts  of  each  lung.  This  is 
especially  the  case  with  the  posterior  sur- 
faces of  the  lower  lobes,  where  we  have 
frequently  observed  a  line  concave  supe- 
riorly passing  across  this  aspect  of  the 
lobe  on  each  side,  and  forming  the  upper 
boundary  of  an  apneumatic  portion  of  the 
lung  almost  identical  in  form  and  equal 
in  superficies  on  the  two  sides. 

It  generally  happens,  when  Apneuma- 
tosis  of  the  kind  to  which  the  description 
given  above  would  apply  is  present,  that 
the  healthier  parts  of  the  lungs  are  pitted 
and  depressed  at  certain  parts,  and  these 
depressed  portions  have  a  rather  darker 
color  than  usual.  The  little  pits  are 
caused  by  the  partial  collapse  of  the  air- 
cells  there  situate,  and,  although  slight  in 
degree  in  particular  lobules,  the  aggregate 
number  of  air-cells  thus  rendered  useless 
may  be  very  considerable.  Apneumatosis 
thus  slight  in  degree  disappears  com- 
pletely on  inflation,  and  between  this  and 
the  more  complete  form  involving  the 
whole  of  several  adjacent  lobules,  many 
gradations  may  be  witnessed. 

To  the  naked  eye  the  apneumatic 
patches  appear  like  islets  of  a  darkish- 
red  color  abruptly  separated  from  the 
lighter  and  more  healthy  lobules,  and 
having  a  sharp  determinate  outline.  On 
a  more  minute  inspection  fine  whitish 
streaks  are  evident  on  the  surface,  divid- 
ing the  affected  portions  into  compart- 
ments. These  indicate  the  boundaries  of 
the  small  lobules  aftected,  and  it  is  thus 
evident  that  no  inflammatory  destruction 
of  the  lung  substance  has  taken  place. 
With  reference  to  the  color  of  the  aftected 
patches,  nothing  is  more  variable.  The 
lung  of  the  J'oung  child  is  naturally  of  a 
light-pink  color,  and  the  various  shades  of 
darkish-red  presented  by  the  apneumatic 
lobules  contrast  in  a  striking  manner  with 
the  lighter  and  more  healthy  portions 
which  lie  close  to  them.  The  typical  color 
is  a  darkish-red.  with  a  shade  oP  violet. 
The  intensity  of  the  color  present  often 
depends  on  the  degree  to  which  the  lobules 
are  congested.  Sometimes  the  color  is  a 
lightish-red,  like  that  of  a  piece  of  anae- 
mic muscle,  but  at  other  times  it  is  a  deep 
purple  ;  and  between  these  two  extremes 
many  varieties  of  color  are  observed. 

The  depth  to  which  the  lung  tissue  is 
affected  is  in  an  almost  direct  ratio  to  the 


degree  in  which  the  lung  is  seen  to  be  ap- 
neumatic superficially.  Section  of  the  part 
shows  the  same  definite  limitation  of  the 
Apneumatosis  which  is  evident  externally; 
the  shape  of  the  portion  of  lung  involved 
in  tlie  change  is  determined  by  the  out- 
line of  the  lobules  to  which  certain  bron- 
chi are  distributed,  and  each  apneumatic 
portion  has  thus  a  more  or  less  pyramidal 
form,  the  base  of  the  pyramid  being  to- 
wards the  periphery.  The  apneumatic 
lobules  are  generally  depressed  below  the 
level  of  the  adjacent  part  of  the  lobe, 
This  is  not  always  the  case  however. 
When  these  lobules  are  less  in  bulk  than 
usual,  they  have  a  somewhat  lighter  color 
than  in  the  other  condition  of  things. 
Thus  the  apneumatic  portions  which  aie 
of  a  deep  violet  color  have  usually  the 
normal  bulk,  and  may  even  exceed  it. 
This  circumstance  is  connected  with  the, 
greater  or  less  quantity  of  blood  contained 
in  the  vessels  of  the  part. 

The  consistence  of  the  apneumatic  lobules 
is  open  to  some  variation.  This  is  in  like 
manner  connected  with  the  quantity  of 
blood  within  the  vessels  of  the  part,  and 
also  with  the  length  of  time  the  lesion  has 
existed.  The  paler,  less  bulky  lobules 
have  a  loose  texture  exactly  resembling 
that  of  a  piece  of  flesh :  the  anterior 
tongue  of  the  left  upper  lobe  often  pre- 
sents this  peculiarity.  The  more  con- 
gested and  darker  parts  have,  on  the 
contrary,  a  very  firm  consistence,  much 
resembling  that  of  a  piece  of  liver,  and 
resist  pressure  much  more  effectually  than 
the  looser  portions.  In  all  cases  the  ap- 
neumatic lobules  are  found  to  sink  in 
water.  The  section  is  very  smooth  and 
even,  and  when  the  part  is  much  con- 
gested it  resembles  that  of  a  firm  clot  of 
blood.  The  bronchi  cut  througli  often 
contain  mucous  fluid  in  considerable 
quantity.  Where  the  lobe  is  thin,  as  in 
the  anterior  tongue  of  the  upper  lobe,  the 
lobules  are  in  many  cases  felt  quite  dis- 
tinctly between  the  fingers.  This  is  due 
to  the  fact  that  the  air-canals  within  the 
individual  lobules  are  filled  and  distended 
with  mucous  secretion,  which  everywhere 
extends  into  the  air-cells.  This  peculiar 
feel  is  lost  on  cutting  through  the  lobules 
in  question,  for  the  fluid  then  escapes  out  of 
the  cut  vessels.  This  extremely  distended 
state  of  the  air-channels  is  chiefly  found 
in  those  parts  in  which  less  congestion  is 
evident. 

InflatahiUty.—The  most  important  cir- 
cumstance, however,  in  reference  to  tpe 
apneumatic  lobules  is  the  absence  of  air. 
No  air-cells  are  visible  on  the  pleural  sur- 
face, none  on  the  surface  of  the  section. 
The  difference  presented  between  tw;o 
parts  of  the  same  lobe,  one  of  which  is 
apneumatic  and  the  other  healthy,  is  in 
this  respect  most  remarkable.  All  around 
the  afiected  lobule  the  air-cells  are  most 
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distinct  and  evident :  none  are  visible 
where  the  Apiiuuniatosis  exists.  Tliese 
lobules  are,  in  fact,  as  a  rule  completely 
destitute  of  air  ;  the  opposite  walls  of  the 
air-cells  are  in  apposition ;  the  finer  air- 
tubes  are  either  filled  with  fiuid  or  in  the 
same  condition  as  the  air-cells  themselves 
— i.  e.  collapsed.  As  a  consequence  of 
this  non-aerated  state  of  the  lobules,  they 
are  found  to  be  absolutely  non-crepitant 
on  pressure.  If  a  blow-pipe  be  intro- 
duced into  the  bronchus  leading  to  the 
collapsed  portion,  and  air  be  then  forcibly 
injected,  an  instantaneous  change  takes 
place  in  the  color,  appearance,  and  phys- 
ical characters  of  the  apneuniatic  lobules  : 
they  swell  out,  become  of  a  light  rose-red, 
air-cells  are  at  once  visible  on  the  surface, 
and  the  affected  lobules  come  to  so  far  re- 
semble the  adjoining  healthy  ones,  that 
they  are  not  to  be  distinguished  from  them. 
As  has  been  already  stated,  this  effect  of 
insufflation  was  first  pointed  out  by  MM. 
Legendre  and  Bailly.  Now  the  effect  of 
this  insufHation  is  not  always  the  same. 
It  is  not  always  entirely  successful,  some 
portions  of  the  affected  lobules  resisting 
this  forcible  refilling  of  the  air-cells.  As 
a  rule,  the  operation  is  performed  easily 
and  with  the  use  of  very  little  force,  and 
it  always  partially  succeeds.  The  por- 
tions which  resist  the  attempt  to  intro- 
duce air  are  those  which  are  the  most 
congested,  and  in  these  small  portions  re- 
main uninflated,  whatever  may  be  the 
force  used  by  the  lungs  of  the  operator. 
This  point  it  is  important  to  remark  upon, 
for  there  is  reason  to  believe  that  a  want 
of  success  in  the  operation  of  inflation  in 
cases  of  the  kind  alluded  to,  has  induced 
some  observers  to  doubt  the  correctness 
of  the  general  statement  with  reference 
to  the  nature  of  the  lesion  now  under  dis- 
cussion. The  fact  is,  however,  that  where 
the  Apneumatosis  and  considerable  con- 
gestion coexist,  the  pressure  of  the  contents 
of  the  bloodvessels  effectually  prevents 
the  re-distension  of  the  air-tubes,  and  air 
cannot  be  made  to  pass  into  the  ultimate 
air-cells.  A  difficulty  of  the  same  kind 
occurs  when  the  air-tubes  are  much  dis- 
tended with  fluid  secretion,  but  here  it  is 
hardly  ever  practically  productive  of  much 
opposition  to  the  operation  of  inflation. 
After  inflation  has  been  performed  the 
dilated  air-cells  have  a  tondencj'  to  col- 
lapse again  in  a  short  time  if  the  bronchus 
leading  to  them  be  not  tied. 

The  operation  of  inflation  is  to  a  cer- 
■  tain  point  a  test  of  the  presence  of  Apneu- 
^matosis  as  distinguished  from  pneumonia. 
In  Apneumatosis,  as  has  been  already 
explained,  it  generally  succeeds.  In 
pneumonia,  however,  the  lung-tissue  can- 
not be  restored  to  its  natural  appearance 
by  inflation.  It  is  not  often  that  an  op- 
portunity presents  itself  of  verifying  this 
statement  so  far  as  the    pneumonia  of 


children  is  concerned,  it  being  very  rare 
to  meet  with  true  hepatization  at  this 
period  of  life,  but  in  two  or  three  casus 
which  have  come  under  our  notice  this 
verification  has  been  completely  effected. 
Lastly,  the  pleura  is  almost  invariably 
found  to  be  healthy  in  cases  of  Apneuma- 
tosis, uncomplicated  with  diathetic  dis- 
ease ;  in  pneumonia  it  is  just  as  rare  to 
find  it  free  from  disease. 

The  physical  characters  of  Atelectasis  as 
dhtbujuisJied  from  those  of  Apneumatosis. — 
The  two  conditions  are  almost  identical, 
anatomically  speaking,  and  in  some  in- 
stances, indeed,  the  history  and  other 
particulars  of  the  case  must  be  examined 
in  order  to  decide  the  matter  at  issue. 
Some  go  so  far  as  to  say  that  Apneuma- 
tosis and  atelectasis  are  one  and  the  same 
thing,  that  the  lobules  presenting  the 
characters  described  above  as  those  of 
Apneumatosis  have  never  been  expanded 
at  all,  and  have  been  in  the  condition  in 
which  they  are  found.'  The  grounds  on 
which  this  statement  is  made  are  very 
insufficient,  and  will  not  bear  examina- 
tion. The  following  fiict  is  quite  suffi- 
cient to  settle  the  contested  point :  a 
child,  previously  healthy,  is  seized  with 
a  catarrhal  affection  of  the  air-tubes  ;  up 
to  that  time  there  lias  been  evidence  that 
the  act  of  respiration  has  been  habitually 
performed  in  a  regular  manner ;  after  a 
few  days  the  child  dies,  and  a  large  por- 
tion of  all  the  lobes  is  found  collapsed  ; 
the  physical  signs  and  symptoms,  during 
the  last  few  days,  having  indicated,  step 
by  steji,  the  progressive  and  increasing 
disease  of  the  lungs.  A  fe>v  instances, 
perfect  in  every  particular,  it  is  not  a  dif- 
ficult matter  to  collect.  With  such  an 
amount  of  lung  implicated  in  the  lesion  it 
is  difficult  to  conceive  that  symptoms 
could  have  been  previously  absent.  A 
weakly  child  affected  with  atelectasis  is 
easily  the  prey  to  bronchitis,  and  this  lat- 
ter affection  is  so  fatal  because  in  such  a 
case  it  is  so  often  followed  by  Apneuma- 
tosis. This  seems  to  be  the  proper  way 
of  stating  the  relation  of  the  two  lesions, 
atelectasis  and  Apneumatosis,  one  to  the 
other. 

When  the  lung  has  undergone  mechan- 
ical compression,  and  thus  become  hard- 
ened, reduced  in  bulk,  as  in  cases  of  pleu- 
ritic effusion,  &c.,  its  physical  characters 
to  a  certain  degree  resemble  those  of 
Apneumatosis.  It  seems  desirable  to  re- 
strict to  this  condition  the  term  carnlfica- 
tion.  Carnifled  lung  is  firmer  and  denser 
than  is  the  case  in  Apneumatosis,  and 
diflers  from  it  in  the  essential  particular 
that  it  is  not  susceptible  of  inflation; 
added  to  this,  the  peculiar  circumstances 


'  Such  appears  to  be  the  opinion  of  Friedle- 
ben.  "  Ueber  die  Pneumonie  der  Kinder,"  in 
Archiv,  fur  physiologische  Heilkunde,  1847. 
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under  which  it  is  found  are  sufficient  to 
ejstablish  its  true  identity.  In  order  to 
prevent  unnecessary  confusion  we  have 
hitherto  described  only  Apneumatosis  of 
a  typical  character,  or  rather  Apneuma- 
tosis in  which  the  condition  of  the  air- 
cells  present  is  one  of  simple  collapse. 
The  air-cells  are  destitute  of  air,  their 
walls  are  in  apposition.  In  certain  cases, 
however,  on  the  surface  of  the  apneumatic 
portions  are  seen  little  elevated  oval  or 
rounded  spots  of  a  yellowish-white  color, 
resembling  at  first  sight  tubercular  masses. 
These  little  cavities  are  situated  imme- 
diately under  the  pleura,  communicating 
freely  with  the  bronchial  tubes.  They 
are  the  "granulations  purulentes"  of 
Fauvel.  They  are  for  the  most  part,  ac- 
cording to  our  own  experience,  found  in 
portions  of  lung  affected  with  Apneuma- 
tosis, but  they  may  be  found  in  other 
situationts,  and  are  not  therefore  perhaps 
so  entirely  a  part  of  this  affection  as  to 
justify  their  being  considered  fully  in  this 
jilace.  It  will  suffice  here  to  say  tliat  in 
chronic  cases  in  which  Apneumatosis  is 
present  the  little  cavities  in  question  are 
rarely  absent.  They  are  often  described 
as  ''bronchial  abscesses,"  "vesicular 
bronchitis,"  &c. 

Etiology.  —  Apneumatosis  is  a  me- 
chanical effect  of  the  presence  of  certain 
morbid  conditions  of  the  air-tubes,  these 
morbid  conditions  appearing  to  be  par- 
ticularly efficacious  in  the  production  of 
Apneumatosis  during  infancy  and  early 
childhood. 

Catarrhal  inflammation  of  the  bronchi, 
either  existing  per  se,  or  forming  a  part  of 
other  diseases,  is  a  very  common  affection 
in  early  childhood,  and  Apneumatosis  is 
one  of  its  effects,  the  presence  of  a  mucous 
secretion  in  the  finer  air-tubes  preventing 
the  due  aeration  of  the  lobules  to  which 
they  lead.  The  connection  between  the 
two  circumstances,  excessive  secretion 
and  collapse  of  the  air-cells,  is  one  which 
is  supported  Ijy  considerations  the  result 
of  experimental  and  pathological  inquiry. 

It  appears  that  any  obstruction  of  the 
bronchial  tubes  is  sufficient  to  produce 
after  a  time  the  appearances  of  Apneu- 
matosis in  the  distal  lobules.  The  experi- 
ments of  Mendelssohn  and  Traube,  de- 
scribed by  Fuchs,'  are  especially  interest- 
ing as  demonstjrating  this  fact. 

In  one  of  thesfe  experiments  tracheotomy 
was  performed  on  a  dog,  and  a  shot  intro- 
duced which  was  afterwards  found  in  the 
left  bronchus.  In  two  days  death  took 
place,  and  the  appearances  found  were  as 
follows :— The  right  lung  was  emphyse- 
matous, enlarged  ;  the  left  lung  was  col- 
lapsed, its  lower  lobe  was  in  great  part 
congested,    devoid   of   air,  and   also   the 

'  Loo.  oil.  p.  61  et  seq. 


upper  lobe  in  certain  parts,  near  which 
lay  emphysematous  patches.  Inflation 
distended  the  whole  lung.  In  other  ex- 
periments, a  like  effect  was  produced  by 
the  introduction  of  a  ball  of  paper,  certain 
portions  of  the  lungs  becoming  hard,  con- 
densed, and  no  air-cells  being  visible  on 
the  surface. 

The  resemblance  between  these  cases 
and  those  of  children  affected  with  Apneu- 
matosis due  to  the  obstruction  produced 
by  the  bronchial  secretion  is,  as  Fuchs 
remarks,  at  once  apparent.  The  relation 
of  bronchial  obstruction  to  pulmonary  co- 
hesion, also  indicated  by  Legendre  and 
Bailly,  has  been  more  completely  devel- 
oped by  Dr.  Gairdner,'  so  far  as  the  me- 
chanism of  the  process  is  concerned,  with 
whose  acute  and  original  remarks  our 
own  almost  completely  agree.  Dr.  Gaird- 
ner has  demonstated  the  nature  of  certain 
lesions  of  the  lungs,  met  with  in  adults, 
and  identified  them  with  Apneumatosis. 
"Bronchitic"  collapse,  as  he  describes  it, 
is  therefore  not  peculiar  to  children,  al- 
though very  much  more  common  in  them 
than  in  adults.  Dr.  AVest  gives  to  the 
theory  of  the  connection  between  bron- 
chial obstruction,  produced  by  secretion, 
and  "pulmonary  collapse,"  his  entire 
support,  in  common  with  Bailly  and  Le- 
gendre, laying  also  some  stress  on  the 
imperfect  inspiratory  power  of  weakly  in- 
fants as  an  additional  predisposing  ele- 
ment in  the  production  of  the  lesion  in 
question.  Gairdner 's  satisfactory  and 
lucid  explanation  of  the  ratioimle  of  the 
process  by  which  Apneumatosis,  or  col- 
lapse of  the  lung,  is  produced,  is  as  fol- 
lows : — 

Commenting  on  the  experiments  of 
Mendelssohn  and  Traube,  before  alluded 
to,  he  says,  "It  is  clear,  therefore,  from 
experiment,  as  well  as  from  pathological 
observation,  that  the  most  usual  and  most 
direct  effect  of  obstruction,  or  of  dimin- 
ished calibre  of  the  bronchi,  however 
caused,  is  not  accumulation"  (asLaennec 
had  contended),  "but  diminution  in  quan- 
tity of  the  air  beyond  the  obstructed 
point. "  The  author  then  shows  that  an- 
other mechanical  condition  which  comes 
into  play  in  producing  collapse  from  ob- 
struction is  to  be  found  in  the  form  of  the 
tubes ;  these  diminishing  in  size  as  we 
approach  the  periphery  of  the  lung ;  con- 
sequentlv,  if  the  calibre  of  a  tube  be  nearly 
filled  at  one  point  by  a  plug  of  mucus,  the 
effect  of  inspiration,  propelling  it  towards 
the  air-cells,  will  be  to  completely  close 
the  tube,  when  ir  arrives  at  a  part  the 
calibre  of  which  is  less  than  that  wdiich  it 
originally  occupied.  The  plug  of  mucus 
will  thus  act  as  a  ball-valve,  and  at  every 

>  On  the  Pathologioal  State  of  the  Lung 
connected  with  Bronchitis  and  Bronchial  01)- 
struction  :  Edin.  Monthly  Journal,  1850-61- 
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expiration  a  portion  of  air  will  be  expelled, 
which,  in  inspiration,  is  not  replaced.  In 
the  end,  the  lobule  to  which  the  bronchus 
in  question  leads,  contains  no  air  at  all, 
and  the  condition  to  which  it  is  reduced  is 
one  of  Apneumatosis.  Fuchs,  in  the  work 
referred  to,  and  also  quoted  by  Gairdner, 
accounts  for  the  disappearance  of  the  air 
from  the  lobules,  by  supposing  it  to  be 
absorbed  by  the  bloodvessels,  having  been 
first  shut  in  and  confined  by  the  presence 
of  mucus  in  the  tubes,  these  latter  having, 
moreover,  their  calibre  diminished  by  the 
thickening  of  the  mucous  membrane  al- 
ways present.  Dr.  Gairdner 's  explana- 
tion is  rather  too  much  dependent  on  the 
supposition  that  the  bronchi  contain  a 
tenacious,  viscid  material ;  this  may  be 
the  case  in  adults,  but  in  the  case  of  chil- 
dren an  examination  of  a  considerable 
number  of  cases  has  convinced  us  that  the 
bronchial  tubes  are  rarely  found  to  con- 
tain mucus  having  the  characters  of  te- 
nacity and  viscidity  :  in  almost  all  cases 
indeed,  the  mucus  readily  flowed  out  of 
the  vessels  when  cut  across,  and  had  the 
consistence  of  thin  pus.  Here  of  course 
Dr.  Gairdner's  explanation  also  holds 
good,  but  it  is  only  necessary  to  add  that 
tenacity  and  viscidity  of  the  contained 
mucus  is  not  an  indispensable  element  in 
the  explanation  in  question. 

With  reference  to  the  opinion  of  Fuchs 
as  to  the  cause  of  the  disappearance  of 
the  air,  it  is  probable  that  it  is  in  part 
true;  the  fact  of  the  disappearance  is  suffi- 
ciently accounted  for  by  a  combination  of 
the  theories  of  both  of  the  authors.  If 
such  absorption  take  place,  it  is  natural 
to  suppose  that  the  oxygen  will  disappear 
iirst,  and  be  replaced  by  carbonic  acid  ; 
this  latter  product  being  readily  dissolved 
in  fluid  will  also  finally  be  carried  away, 
together  with  the  nitrogen.  The  dark 
coloring  of  the  apneumatic  portions  Fuchs 
attributes  to  the  excessive  quantity  of 
carbonic  acid  present. 

The  inability  to  cough  and  expectorate 
is  another  circumstance  to  which  Dr. 
Gairdner  alludes  as  a  cause  of  bronchitic 
collapse.  It  appears  to  us,  however,  that 
this  is  rather  to  be  looked  upon  as  a  con- 
sequence than  as  a  cause  of  the  collapse, 
at  least  at  the  commencement.  The  efli- 
ciency  of  the  cough  in  expelling  mucus 
from  the  tubes  is  dependent  on  the  pres- 
ence of  air  in  that  part  of  the  tubes  be- 
yond the  obstruction.  Each  lobule  is  a 
miniature  lung,  and  the  sudden  expulsion 
of  the  air  from  the  lobules  drives  the  ob- 
structing agent  before  it.  As  long,  there- 
fore, as  the  air-cells  contain  air,  so  long 
will  the  cough  aid  in  the  expulsion  of  mu- 
cus from  that  part  of  the  lung.  When  the 
Apneumatosis  has  been  produced  in  cer- 
tain lobules,  those  lobules  are  in  great 
part  unaffected  by  the  cough,  and  there  is 
no  expulsion  of  mucus  from  the  air-tubes 


with  which  they  are  supplied.  The  Ap- 
neumatosis is  thus  perpetuated  by  tlie  in- 
ability to  cough  and  expectorate,  but  it  is 
not  produced  by  it  except  in  a  secondary 
manner.  The  fatal  result  of  cases  in  which 
Apneumatosis  occurs  is  probably  con- 
nected with  the  absence  of  expectoration, 
and  the  imperfect  cliaracter  of  the  cough. ' 

It  is  evident  that  the  condition  here 
supposed  to  be  eflective  in  the  production 
of  Apneumatosis  is  only  the  last  step  of 
the  process.  Why,  it  will  be  inquired,  is 
Apneumatosis  so  especially  common  in 
young  children,  while  it  is  so  rarely  ob- 
served in  adults  ?  In  the  first  place,  it 
must  be  answered  that  Apneumatosis  is 
not  so  rare  in  adults  as  has  been  imagined, 
which  fact  is  shown  by  a  perusal  of  Dr. 
Gairdner's  papers  just  alluded  to  ;  his 
statement  being  in  great  part,  indeed, 
founded  on  observations  made  in  adults. 
But,  on  the  other  hand,  it  cannot  be  de- 
nied that  Apneumatosis  is  comparatively 
much  more  common  in  early  life,  and 
there  must  accordingly  be  certain  power- 
ful predisposing  circumstances  leading  to 
this  result,  favoring  circumstances  or 
conditions,  without  which  Apneumatosis 
would  not  more  readily  occur  in  the  one 
than  in  the  other. 

These  predispCKilng  circumstances  it  may 
be  well  to  consider  a  little  more  closely. 
Whatever  tends  to  lessen  the  intensity  of 
the  inspiratory  efibrt,  and  thus  to  impair 
its  efficiency,  will  certainly  favor  the  oc- 
currence of  Apneumatosis.  The  intro- 
duction of  air  into  the  air-cells  is  the  re- 
sult of  a  mechanical  process,  the  walls  of 
the  chest  are  separated,  and  the  diameters 
of  the  chest  increased  by  the  action  of 
certain  muscles  :  the  lungs  follow  the 
walls  of  the  chest,  and  increase  in  bulk, 
and  air  is  driven  in  to  fill  up  the  vacuum 
which  would  otherwise  exist  within  the 
chest.  The  principle,  indeed,  precisely 
resembles  that  of  the  pump.  Now,  in 
order  that  a  pump  may  act  efficiently,  a 
rigid  state  of  the  walls  "of  the  tube  which 
the  piston  traverses  is  necessary;  the  at- 
mospheric pressure  would  otherwise  pro- 
duce collapse  of  these  walls.  In  like 
manner  it  is  necessary  that  the  parietes 
of  the  chest  be  sufficiently  rigid  to  prevent 
their  being  driven  inwards  by  the  pressure 
of  the  atmosphere  from  without  during 
the  process  of  inspiration.  The  walls  of 
the  chest  in  the  child  are  very  far  from 
presenting  that  firmness  and  resistance 
which  is  observed  in  the  adult;  the  result 
of  this  is  that  at  certain  situations  the 
ribs  fall  inwards  during  the  act  of  inspira- 
tion, and  at  the  corresponding  part  of  the 
lungs  little  expansion  of  the  pulmonary 
tissue  occurs. 2  This  collapse  of  the  tho- 
racic walls  may  sometimes  be  observed  in 
infants  who  are  breathing  vigorously  when 
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the  air-tubes  are  everywhere  quite  patent. 
The  diaphragm,  which  is  the  chief  inspi- 
ratory muscle  iu  early  life,  also  tends  to 
draw  in  the  chest-walls  at  the  points  of 
the  ribs  to  which  it  is  attached,  if  those 
walls  do  not  present  a  sufticient  degree  of 
rigidity.  The  point  at  which  the  chest- 
walls  most  readily  give  Avay  is  at  the  junc- 
tion of  the  cartilages  with  the  ribs,  and 
the  ribs  which  more  especially  exhibit  this 
want  of  power  to  resist  the  atmospheric 
pressure  are  those  just  above  and  below 
the  nipple,  the  fourth  to  the  seventh  in- 
clusi\'e.  Not  untVequently  a  groove  may 
be  observed  passing  downwards  at  the 
junction  of  the  cartilages  with  the  ribs  on 
each  side,  marking  the  degree  to  which 
these  parts  have  given  way.  Rickets  is  a 
frequent  source  of  this,  rendering  the 
bones  more  pliant  than  they  should  be. 
Sir  William  Jenner  has  particularly  dem- 
onstrated the  great  influence  of  rickets  in 
producing  this  result.  Another  circum- 
stance which  acts  in  a  somewhat  diiferent 
way,  is  congenital  or  induced  general 
weakness.  In  this  case,  the  muscles  which 
elevate  and  draw  asundiT  the  ribs  are  not 
powerful  enough  to  withstand  the  opposing 
force  of  the  diaphragm;  the  ribs  here  may 
be  rigid  enough,  but  the  muscles  are  in- 
capable of  retaining  them  separated  and 
elevated,  while  the  diaphragm  acts.  A 
combination  of  the  conditions  here  men- 
tioned— viz.,  deficient  rigidity  of  the  bones 
or  framework  of  the  thorax,  and  deficient 
power  of  the  muscles — will  obviously  have 
a  very  considerable  influence  in  diminish- 
ing the  efficiency  of  the  inspiratory  act. 

But  under  ordinary  circumstances  na- 
ture provides  a  remedy  for  these  defects. 
If  the  chest-walls  give  way  at  one  point, 
and  the  diameter  of  the  thorax  be  thus 
diminished  in  that  situation,  it  is  increas- 
ed in  a  corresponding  degree  at  another 
situation.  It  is  only  Avhen  to  the  me- 
chanical defects  here  pointed  out  others 
are  added  that  serious  diminution  of  the 
oxygenation  process  results.  We  have 
hitherto  supposed  the  channels  by  which 
the  air  is  admitted  to  the  air-cells  to  be 
free.  If  any  obstruction  arise  in  the  bron- 
chial tubes,  the  mechanical  defects  first 
described  enhance  in  a  very  considerable 
degree  the  difficulty  which  the  child  expe- 
riences in  performing  an  efficient  inspira- 
tory act.  The  already  defective  apparatus 
is  impeded  iu  its  action,  and  the  quantity 
of  air  inspired  is  proportionately  small. 
Catarrhal  inflammation  of  the  air-tubes  is 
generally  the  origin  of  the  obstruction  in 
question.  It  produces,  in  the  first  place, 
a  swelling  of  the  mucous  membrane,  and 
secondly,  a  secretion  of  fluid;  the  one 
diminishing  the  calibre  of  the  air-tube, 
the  other  obstructing  it.  Unless  the 
child  possess  sufficient  strength  to  over- 
come this  obstruction  (a  strength  often 
wanting)  by  exercising   a  greater   eftbrt 


than  usual,  Apneumatosis  of  certain  parts 
of  the  lung  will  be  produced  in  the  man- 
ner previously  described.  The  fact  that, 
on  the  one  hand,  the  small  air-tubes  are 
proportionately  less  in  the  child  than  in 
the  adult  (Fuchs),  and  on  the  other,  that 
bronchial  inflammation  is  so  exceedingly 
common  in  childhood,  will  present  condi- 
tions highly  favorable  for  the  production 
of  the  lesion,  coupled,  as  they  often  are, 
with  the  partly  inherent  defective  mech- 
ism  of  the  inspiratory  act  at  this  period  of 
hfe. 

The  researches  of  Hutchinson  and 
others  have  shown  that  the  act  of  inspira- 
tion is  one-third  less  powerful  than  that 
of  expiration.  Under  the  morbid  condi- 
tions just  pointed  out  the  disadvantage 
under  which  the  inspiration  labors  is  in- 
creased, while  the  efficiency  of  the  ex- 
piratory efibrt  is  but  little  impaired.  All 
the  conditions  mentioned  are  such  as 
render  the  inspiration  more  difficult,  and 
tend  to  prevent  the  passage  of  air  into  the 
air-cells.  Inspiration  being  entirely  de- 
pendent on  muscular  effort,  is  directly  in- 
fluenced I)y  the  degree  in  which  that  efibrt 
can  be  exercised,  subject  to  certain  modi- 
fications already  pointed  out ;  whilst  the 
expiratory  act  being  in  part  the  result  of 
the  reaction  of  the  elastic  tissue  of  the 
lung,  is  much  less  liable  to  alteration  of 
this  kind.  This,  then,  is  another  circum- 
stance facilitating  the  removal  of  air 
from  the  air-cells  when  the  tubes  contain 
an  undue  quantity  of  fluid,  the  obstruc- 
tion interfering  with  the  inspiratory,  but 
not  to  a  corresponding  degree  with  the 
expiratory,  eftbrt. 

A  condition  which  somewhat  interferes 
with  the  inspiratory  act  is  undue  disten- 
sion of  the  abdominal  cavity,  from  what- 
ever cause.'  The  diaphragm  cannot  de- 
scend to  the  full  extent  necessary,  and 
less  air  than  usual  enters  the  chest.  In 
common  with  most  of  the  other  conditions 
named  this  distension  of  the  abdomen  will 
not  be  eftective  in  the  production  of 
Apneumatosis,  unless  coexisting  with 
obstruction  in  the  air-tubes  themselves. 
The  practice  which  often  prevails  of  bind- 
ing up  the  abdomen  of  the  infant  tightly 
must  act  in  precisely  the  same  way,  and 
if  the  child  be  attacked  with  bronchial 
catarrh  it  is  not  difficult  to  conceive  that 
the  mechanism  of  the  inspiratory  act  may 
be  so  impaired,  under  this  combination  of 
evils,  as  to  favor  the  occurrence  of  Apneu- 
matosis. 

Certain  affections  of  the  air-tubes  more 
readily  than  others  produce  obstruction 
and  consequent  Apneumatosis.  Infants 
having  portions  of  their  lungs  in  a  state 
of  atelectasis  are  more  liable  to  suffer 
from  Apneumatosis  than  those  in  whom 

'  This  point  has  not  escaped  the  notice  of 
Dr.  Gairdner  (loc.  cit.). 
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the  lungs  have  been  fully  aerated  at  birth : 
atelectasis  is  therefore  a  predisposing  cir- 
cumstance. 

Apneumatosis  is  not  by  any  means  fre- 
quently observed,  in  such  a  degree  at  least 
as  to  prove  fatal,  after  the  age  of  five  or 
six  years ;  it  is  very  common,  however, 
before  this  period,  and  in  general  terms 
its  frequency  may  be  said  to  be  inversely 
as  the  age.  The  first  few  months  of  the 
infant's  life  are  those  in  which  the  lung 
most  readily  returns  to  the  quasi-foetal 
state,  loses  its  gaseous  contents,  and  be- 
comes apneumatic.  As  the  nm.'^cular 
power  becomes  greater,  and  the  frame- 
work of  the  thorax  becomes  firmer  and 
more  consolidated,  Apneumatosis  less 
commonly  occurs.  The  mortality  from 
affections  described  in  the  Registrar-Gen- 
eral's Reports  as  pneumonia,  hooping- 
cough,  bronchitis,  and  influenza,  in  the 
first  year  of  life,  is  a  rough  index  of  the 
comparative  frequency  with  which  Apneu- 
matosis occurs  at  this  period  of  life.  The 
result  of  examination  of  a  large  number 
of  cases  of  childrea  dying  from  bronchitic 
and  alUed  affections  during  the  first  year 
of  lifCj  was,  that  with  hardly  an  excep- 
tion Apneumatosis  was  present  in  all, 
other  complications  being  in  many  cases 
also  noticed.  I  am  inclined  to  speak  loss 
positively  of  the  state  of  the  lungs  present 
in  children  dying  of  such  affections  after 
the  age  of  about  five  years,  opportunities 
being  much  more  rarely  afforded  of  study- 
ing the  post-mortem  changes  after  this 
period. 

In  round  numbers  the  deaths  during 
the  first  five  years  of  life,  and  set  down  in 
the  Registrar-General's  Reports  under 
the  heads  Hooping-cough,  Influenza, 
Bronchitis,  and  Pneumonia,  amount  to 
25  per  cent,  of  the  total  mortality  at  tho>ie 
ages ;  between  the  ages  of  five  and  ten 
years,  they  amount  to  10  per  cent,  of  the 
total  mortality  ;  between  the  ages  of  ten 
and  fifteen,  to  5  per  cent.  After  the  sec- 
ond year  the  mortality  from  these  dis- 
eases gradually  diminishes  :  the  inference 
to  be  drawn  is,  that  the  frequency  with 
which  Apneumatosis  occurs  is  subject  to 
a  corresponding  diminution. 

The  effects  produced  on  the  system  gen- 
erally by  the  presence  of  Apnewnatosis. — 
Children  in  whom  the  lungs  are  exten- 
sively affected  with  Apneumatosis  die  of 
a  slow  asphyxia,  and  the  manner  in 
which  this  effect  is  produced  is  sufficiently 
obvious.  No  respiration,  in  the  mechan- 
ical or  physiological  sense  of  the  word, 
can  take  place  in  the  lobules  which  are 
collapsed ;  these  portions  have  become 
absolutely  useless  so  far  as  the  oxygena- 
tion of  the  blood  is  concerned  ;  the  effect 
is  the  same  as  if  the  size  of  the  lung  had 
been  reduced  in  a  corresponding  ratio  by 
complete  removal  of  these  portions.  It 
has  been  shown  that  the  degree  to  which 


lobes  may  be  affected  is  often  very  con- 
siderable in  the  aggregate  ;  as  much  as 
half  of  the  entire  lungs  lias  been  found  to 
be  involved  in  some  cases.  The  fact  that 
the  surfiice  sfiU  available  for  rcspiiution 
is  thus  diminished  explains  the  symptoms 
observed  in  such  cases  —  the  quickened 
movements  of  the  chest,  the  distress,  and 
dyspnoia.  It  is  a  curious  circumstance,  and 
one  which  of  all  others  should  have  pre- 
vented the  older  observers  from  deciding 
as  to  the  purely  inflammatory  nature  of 
the  lesion  in  question,  that  in  cases  of 
Apneumatosis  a  stage  soon  sets  in  char- 
acterized by  great  pallidity  of  the  surface, 
bloodlessness  of  the  integument,  and  ex- 
cessive debility.  The  surface  becomes 
cold  and  the  decarbonization  of  the  blood 
is  thus  shown  to  be  reduced  to  a  mini- 
mum. The  condition  of  a  child  in  an 
advanced  state  of  Apneumatosis  in  fact 
bears  a  great  resemblance  to  that  of  one 
of  the  cold-blooded  animals.  The  as- 
phyxia comes  on  very  slowly  and  grad- 
ually, the  system  apparently  accommo- 
dating itself  to  the  lowered  respiratory 
function,  less  blood  circulates  through  the 
lung,  and  less  in  the  system  generally. 
All  organs  suffer ;  the  energy  of  the  mus- 
cles is  impaired  ;  they  no  longer  contract 
with  force  and  vigor.  Further  portions 
of  the  lungs  become  apneumatic  from  this 
very  circumstance,  and  when  this  has 
reached  its  extreme  limit  the  patient  dies. 
In  the  outset  there  is  no  congestion  in  the 
skin,  face,  &c.,  but  the  asphyxia  after- 
wards observed  is  of  a  more  chronic,  and 
apparently  less  congestive  form. 

The  circulation  is  necessaril}'  greatly 
affected.  The  blood  ceases  to  circulate  in 
the  lobules  deprived  of  air.  The  cessation 
does  not  take  place  immediately,  but  after 
the  lapse  of  a  certain  time.  The  first 
effect  of  collapse  of  the  air-cells  on  the 
circulation  in  the  lobules  affected  is  to  re- 
tard the  flow  of  blood — to  produce  con- 
gestion. The  blood  which  at  first  flows 
through  the  part  more  slowly  than  usual 
soon  ceases  to  flow  at  all.  '  What  then 
becomes  of  it?  Dr.  Richardson's  experi- 
ments have  shown  that  blood  will  remain 
for  some  little  time  fluid,  if  preserved  from 
contact  with  air  at  rest  within  the  body, 
but  after  a  time  it  coagulates.  Thus  then 
a  second  effect,  and  one  occurring  later, 
is  coagulation  of  the  blood  in  the  apneu- 
matic lobules.  The  presence  of  these 
clots  within  the  bloodvessels  of  the  lobules, 
and  their  various  conditions  as  regards 
consistence,  density,  color,  &c.,  explain 
the  difference  observed  in  individual  cases, 
in  the  appearance  of  the  section  of  apneu- 
matic lobules.  Fuchs'  describes  after  Still- 
in!!,  the  chances  which  the  clot  ("der 
thrombus")  found  within  the  vessel  un- 
dertroes  as  follows  :   At  first  it  lies  free 


'  Loc.  cit.  p.  75. 
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within  the  vessel,  but  after  a  time  varying 
in  the  smaller  vessels  from  two  to  three 
clays  ;  in  the  larger,  from  five  to  six  days, 
it  becomes  adherent  to  the  walls  of  the 
vessels.  Later  still  it  becomes  whiter  and 
more  dense  and  contracted,  resembling 
tlie  walls  of  the  vessel  in  appearance ; 
finally  the  vessel  becomes  obliterated,  this 
termination  taking  place  in  the  small  ves- 
sels in  20-2-i  days,  in  the  larger  in  30- 
40  days.  The  diliiculty  occasionally  ex- 
perienced in  inflating  apneumatic  lobules 
is  attributed  ]>y  Fuchs  to  the  contraction 
which  the  lung-tissue  has  undergone  as  a 
consequence  of  the  process  thus  described. 
The  changes  which  take  place  in  the 
bloodvessels  must  after  a  certain  time  be 
an  insuperable  obstacle  to  the  restoration 
of  the  function  of  the  parts  involved.  An 
effect  of  the  retardation  of  the  current  will 
be  distension  of  the  bloodvessels,  and  the 
bulk  of  the  lobules  reduced  by  collapse  of 
the  air-cells  is  still  preserved  by  this  dis- 
tension. Various  dynamical  effects  may 
thus  result.  The  forcible  inspiratory  ef- 
forts may  even  protluce  such  distension  of 
the  bloodvessels  as  to  render  the  lobule  in 
question  larger  than  usual.  This  accounts 
for  the  increased  size  of  the  apneumatic 
lobules  which,  as  before  stated,  is  some- 
times observed.  A  further  remarkable 
dynamic  effect  is  the  unnatural  distension 
of  air-cells  in  other  adjacent  portions  of 
the  lung  ;  emphysema  is  in  fact  almost 
invarialily  present  in  cases  of  Apneu- 
matosis.  Large  patches  of  lung  present 
air-vesicles  greatly  increased  in  size. 

Symptoms. — The  symptoms  observable 
in  cases  of  Apneumatosis  are  quite  pecu- 
liar, and  more  reliance  can  be  placed 
upon  them  as  indicating  the  presence  of 
the  lesion  in  question  than  on  the  phj'si- 
cal  signs,  unless  large  portions  of  certain 
lobules  are  affected.  When  the  lungs  are 
extensively  affected,  the  state  in  which 
the  child  is  found  is  generally  as  follows  : 
There  is  great  prostration  and  debility, 
restlessness,  and  inability  to  sleep.  The 
temperature  of  the  skin  and  extremities 
rapidly  falls,  and  the  skin  is  either  very 
pale  or  of  a  dusky  hue,  the  lips  have  a 
bluish  cast,  the  eyes  are  sunken,  the  skin 
hangs  in  folds  on  the  attenuated  and 
wasted  limbs,  and  the  child  appears  pre- 
maturely aged,  having  lost  the  infantine 
expression  "peculiar  ito  a  healthy  child. 
The  pulse  is  very  quick  and  often  hardly 
to  be  felt.  There  is  a  constant  cry,  this 
being  of  a  whining  character,  and  often 
very  feeble.  The  respiratory  function 
undergoes  important  changes,  manifest  in 
the  altered  characters  observed.  The  dis- 
tinctive feature  of  the  respiration  is  its 
shnJJou-ness,  it  being  very  evident  that  very 
little  air  enters  and  escapes  from  the 
chest  at  each  successive  movement  of  the 
walls.     The  respiratory  movements   are 


much  quickened  ;  in  a  child  a  year  old, 
the  number  of  respirations  in  a  minute 
may  be  as  high  as  seventy  or  even  eighty, 
and  if  younge'r  than  this  higher  still.  The 
rhythm  of  the  movement  is  altogether 
changed,  being  what  is  called  "expira- 
tory," the  interval  occurring  between  in- 
spiration and  expiration  instead  of  be- 
tween expiration  and  inspiration.  Tliis 
is  not  pathognomonic  of  tlie  presence  of 
Apneumatosis,  for  it  may  be  observed  in 
other  cases,  but  it  always  coexists  with 
the  lesion  in  question.  The  dyspnoea  in 
fact  is  extreme,  though  not  accompanied 
with  that  degree  of  lividity  of  the  face  and 
evident  distress  usually  a  concomitant  of 
intense  dyspnoja.  It  is  evident  also  that 
the  dyspnoea  is  not  dependent  upon  pain 
in  the  chest  as  is  the  case  in  pleurisy  ;  the 
child  gives  no  sign  of  that  kind  of  sufliir- 
ing  which  is  observed  when  inflammation 
of  the  pleura  is  present ;  the  suffering  is 
of  another  character  altogether.  The 
cough  is  very  distinctive.  In  bad  cases  it 
can  hardly  be  called  a  cough  at  all;  the 
little  patient  is  perpetually  making  feeble 
expiratory  efforts  which  produce  no  effect 
in  evacuating  the  contents  of  the  tubes, 
and  if  the  thorax  be  uncovered,  it  wiU  be 
seen  that  little  or  no  diminution  of  its 
bulk  takes  place  during  these  ineffectual 
attempts  to  free  the  bronchi  from  the  ob- 
structing mucus.  These  attempts  are 
moreover  generally  followed  by  a  cry,  an 
expression  of  impatience  at  the  inadequate 
result  obtained.  Nothing  can  be  more 
significant  than  the  character  of  the' 
co'ugh,  the  inefficient  nature  of  which  is 
explained  by  the  fact  that  there  is  a  de- 
ficiency of  air  in  certain  parts  of  the  lungs ; 
for  as  already  pointed  out  each  lobule  is  a 
miniature  lung,  and  the  presence  of  air  is 
necessary  for  the  production  of  that  jerk- 
ing expulsive  effect  constituting  a  cough. 
The  dyspnoea  present  in  these  cases  is 
usually  attributed  to  the  presence  of 
mucus  in  the  tubes,  but  this  is  not  the 
whole  truth ;  that  mucus  would  be  ex- 
pelled if  there  were  sufficient  air  behind 
it,  and  the  patient  had,  so  to  speak,  the 
usual  control  over  that  air,  and  could  thus 
drive  it  out.  The  dyspncea  observed  in 
bronchitis  alone  is  of  a  different  character, 
more  suffocative,  and  more  productive  of 
congestion  ;  there  is  more  heat  of  skin 
and"  fever  present  also ;  but  tliese  febrile 
symptoms  disappear  in  great  part  when 
the  lungs  become  extensively  apneumatic. 
The  physical  examinaticm  of  the  chest 
affords  information  of  a  very  valuable 
character.  The  yielding  nature  of  the 
thoracic  walls  in  infancy  has  been  spoken 
of  as  predisposing  to  the  occurrence  of 
Apneumatosis.  That  tlie  chest-walls  do 
actually  give  way  during  life  we  have 
practical  proof  on  watching  the  move- 
ments of  the  chest  during  respiration  in  a 
child  whose  lungs  are  extensively  apneu- 
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matic.  The  younger  the  child  the  more 
readily  does  this  take  place.  During  in- 
spiration the  lower  part  of  the  chest  is 
strongly  retracted,  and  the  diameter  of 
the  chest  diminished  at  this  situation,  tlie 
converse  of  what  is  observed  in  health. 
Not  only  do  the  firmer  parietes  of  the 
chest  thus  fall  in,  following  the  tractile 
iutluence  of  the  diaphragm,  but  the  inter- 
costal spaces  become  much  more  manifest, 
sinking  in  during  the  act  of  inspiration. 
Conversely,  during  expiration  the  same 
parts  may  be  seen  to  move  outwards  to  a 
slight  extent.  The  retraction  of  the 
chest-walls  during  inspiration  may  be  ob- 
served when  Apueumatosis  is  not  present 
in  consequence  of  unnatural  mobility  of 
the  parts,  a  circumstance  previously  al- 
luded to,  but  it  is,  nevertheless,  a  sign  of 
considerable  importance.  The  change  in 
the  sliape  and  contour  of  the  chest  pro- 
duced by  Apueumatosis  has  been  already 
described. 

The  results  of  percussion  and  ausculta- 
tion in  the  young  child  are  in  all  cases 
less  to  be  depended  on  than  in  the  case  of 
the  adult.  Where  the  Apueumatosis  is 
extensive,  the  percussion  sound  is  dull 
and  attended  with  some  degree  of  resist- 
ance ;  but  as  it  generally  happens  that  the 
lobules  aflected  are  more  or  less  inter- 
mixed with  others  which  are  healthy,  or 
which  even  contain  a  greater  amount  of 
air  than  usual,  this  dulness  on  percussion 
often  escapes  detection  in  cases  where  the 
aggregate  amount  of  Apneumatosis  is 
considerable.  Emphysema,  as  before 
stated,  is  constantly  combined  'with 
Apneumatosis.  The  presence  of  these 
emphysematous  patches  will  interfere 
with  the  results  of  percussion  practised 
immediately  over  them  in  a  manner  suffi- 
ciently obvious.  When  the  whole  of  one 
lobe  is  affected,  or  when,  as  it  frequently 
occurred  in  cases  coming  under  our  own 
observation,  the  greater  part  of  the  lower 
lobe  on  either  side  has  lost  its  gaseous 
contents,  the  dulness  on  percussion  has 
been  very  marked,  and  the  width  of  the 
surface  presenting  this  dulness'  has  in- 
creased from  day  to  day  under  observa- 
tion. Generally  speaking,  then,  the 
presence  of  dulness  on  percussion  is  a 
positive  sign,  but  its  absence  is,  for  the 
reasons  just  stated,  not  a  negative  one. 
It  is  to  be  looked  for  at  the  basis  of  the 
chest  posteriorly,  and  next  in  order  of 
frequency  at  the  same  position  anteriorly. 

The  I'espiratory  murmur  disappears 
over  those  parts  of  lung  affected  with 
Apneumatosis,  if  the  disease  be  widely 
spread.  On  the  whole,  however,  it  is 
rare  to  meet  with  entire  absence  of  respi- 
ratory sound  on  auscultation,  some  sounds 
being  still  transmitted  from  deeper  parts. 
We  have  observed  its  complete  absence 
more  especially  in  the  case  of  very  young 
infants.     The  more  usual  circumstance  is 


that  the  breath-sound  is,  when  not  masked 
by  rhonchi,  somewhat  broucliial  in  charac- 
ter, the  solidified  lung  transmitting  the 
sound  from  the  larger  air-tubes.  It  is 
somewhat  rare,  however,  to  meet  -with 
cases  in  which  rhonchi,  due  to  the  pass- 
age of  air  through  inueus,  are  not  audible. 
With  reference  to  these  rhonchi,  the  most 
striking  character  tliey  possess  is  a  degree 
of  coarseness  and  roughness,  not  (jften 
noticed  in  the  case  of  the  adult.  Rhon- 
chal  fremitus  is  only  present  in  the  I'arly 
stage.  The  true  crepitant  rhonehus, 
which  is  in  the  adult  the  chief  distinctive 
sign  of  the  presence  of  pneumonia,  is  not 
heard.  Authors  have  generally  accounted 
for  the  absence  of  this  pneumonic  eri^pitus 
in  young  children,  supposed  by  them  to 
be  the  subject  of  "pneumonia,"  by  con- 
cluding that  the  peculiarities  of  the  struc- 
ture of  the  child's  lung  prevented  its  de- 
velopment ;  but  the  fact  is,  there  being  no 
pneumonia,  there  is,  therefore,  no  crepitus. 
It  is  unnecessary  further  to  describe  the 
various  kinds  of  rhonchi  Avhich  are  found 
to  be  present  in  these  cases.  They  de- 
pend on  the  bronchitis  present.  A  n  im- 
portant circumstance  is  the  rapidity  with 
which  these  changes  from  the  normal  con- 
dition may  take  place.  A  large  surface 
of  the  lung  may  become  solid,  causing 
dulness  on  percussion  and  loss  of  respira- 
tory murmur  in  twenty-four  hours  ;  the 
limits  within  which  the  alterations  are 
observed  may  also  change  in  as  short  a 
time  as  this.  Yalleix  observes  that  a 
dulness  of  all  the  posterior  part  of  the 
right  and  of  the  lower  third  of  the  poste- 
rior surface  of  the  chest  may  supervene  in 
the  space  of  twenty-nine  hours,  no  sign 
of  this  dulness  having  been  present  the 
da}'  before.'  This  is,  perhaps,  more  espe- 
cially the  case  in  very  young  infants,  for 
in  older  children  the  lung  requires  to  be 
longer  subjected  to  the  necessary  process 
in  order  that  large  portions  may  become 
apneumatic.  The  changeableness  of  the 
character  of  the  sounds  conveyed  to  the 
ear  by  the  stethoscope,  is  of  course  pro- 
duced by  and  follows  the  alterations  in 
the  lung-tissue  here  alluded  to. 

The  peculiarity  of  the  child's  voice 
interferes  with  any  observations  on  the 
intensity  of  the  resonance  as  felt  by  the 
hand,  the  vocal  fremitus. 

Such  are  the  symptoms  and  signs  ob- 
served in  cases  where  the  Apneumatosis 
is  tolerably  extensive  and  well  marked. 
In  cases  where  it  is  inconsiderable  in 
amount,  and  scattered  over  different  parts 
of  the  lobes,  the  physical  signs  may  be 
wholly  inadequate  to  determine  its  pres- 
ence, and  the  general  symptoms  then 
afford  more  information.  Cases,  indeed, 
not  unfrequently  occur  in  which  death 
having  taken  place,  the  Apneumatosis  is 

1  Loc.  cit.  p.  128. 


316 


APNEUMATOSIS. 


found  'jO  be  considerable,  but  having  tlie 
cliaraaters  here  alluded  to,  no  dulness  on 
pereu.ssion,  no  positive  sign  of  solidifica- 
tion having  been  detected  during  life. 

The  course,  duration,  and  mode  of  ierrni- 
nation  of  the  disease  must  necessarily  vary 
in  difterent  cases.  The  disease  is  gen- 
erally fatal,  wlien  involving  the  lungs  to 
a  considerable  degree.  A  child,  badly 
fed,  living  in  a  close,  confined  apartment, 
breathing  constantly  a  vitiated  air,  may, 
if  attacked  by  bronchitis,  die  in  conse- 
quence of  the  Apneumatosis  resulting 
therefrom,  in  a  short  space  of  time,  but 
tlie  time  will  vary  in  ditterent  cases.  If 
the  child  be  atiected  with  atelectasis  to 
liegin  with,  the  disease  is  more  quickly 
fatal,  but  if  previously  strong  and  toler- 
ably healthy,  its  duration  is  proportion- 
ately prolonged.  Hooping-cough  is  ex- 
ceedingly fatal  to  very  young  children, 
because  the  bronchitis  wliicli  accompanies 
it  so  readily  giws  rise  to  Apneumatosis  ;' 
but  it  is  well  known  that  it  is  amongst 
the  children  of  the  poorer  classes  only 
that  the  disease  occasions  so  great  a  mor- 
talily,  where,  in  fact,  tlie  predisposing 
causes  l)efore  alhuled  to  are  allowed  to 
come  into  operation.  The  hygienic  con- 
ditions being  fiivorable,  Apneumatosis 
both  less  readily  occurs,  and,  when  pro- 
duced, is  less  likely  to  prove  fatal,  than 
when  this  is  not  tlie  ease.  Unless  inter- 
fered with,  the  natural  course  of  the  mal- 
ady is  from  bad  to  Avorse  :  from  the 
nature  of  things,  the  disease  tends  to  in- 
tensify itself,  and  from  day  to  day  the 
aftection  incrc-ases  by  in\olving  more  of 
the  lung  substance.  As  the  disease  ex- 
tends, the  patient  becomes  very  feeble, 
unable  to  cough,  or  expel  the  mucus  from 
the  tubes,  and  (he  quantity  of  blood  in 
the  system  seems  to  undergo  a  diminu- 
tion. This  is  proved  by  the  result  of  post- 
mortem examination  in  chronic  cases, 
and_  is  made  evident  during  Hfe  by  the 
pallid,  bleached  appearance  of  the  patient. 
After  sulfering  under  the  svmptoms  for, 
it  may  be,  two  or  three  weeks,  the  death 
takes  place  by  what  is,  in  reality,  a  slow 
asphyxia.  The  course  of  the  disease  may 
be  more  rapid,  as  is  sometimes  the  case 
in  infonts  who  have  previously  enjoyed  a 
better  state  of  health.  These  are  seized 
with  a  severe  attack  of  bronchitis,  per- 
vading the  smaller  as  well  as  the  larger 
tubes,  and  large  portions  of  the  lungs 
suddenly,  or  comparatively  so  at  least, 
become  apneumatic  and  deeply  congested ; 
death  then  rapidly  supervenes,  the  as- 
phyxia being  more  suffocative  and  acute 
in  character  than  in  the  former  case.     In 

'  See  the  author's  essay  "  On  Pathology  of 
Hoophig-cough"  (Churchill,  1855),  contain- 
ing the  results  of  the  examination  of  the 
lungs  after  death  in  nineteen  fatal  cases  of 

tills  disease. 


both  cases,  recovery  may  of  course  be  the 
result,  altliough  the  lungs  are  a  long  time 
before  their  functional  activity  is  com- 
pletely restored  ;  the  seeds  of  tiiture  mis- 
chief are  some  of  them  left  behind,  and 
m.ay  subsequently  induce  a  return  of  the 
disease  :  chronic  emphysema  is  a  very 
frequent  result  of  Apneumatosis. 

That  large  portions  of  lung  substance 
may,  within  a  very  short  space  of  time, 
return  to  the  liealtliy  state,  which  a  short 
time  before  had  been  obviously  apneuma- 
tic, has  been  with  us  matter  of  observa- 
tion, and  the  same  circumstance  has  been 
noticed  by  others.  The  effect  of  judicious 
treatment,  in  restoring  clearness  of  per- 
cussion sound  and  respiratory  murmur,  is 
occasionally  indeed  very  marked,  and  is 
of  itself  a  sufficient  evidence  that  the 
dulness  which  before  existed  was  not  due 
to  true  pneumonic  consolidation  of  the 
lung.  The  cure  is  often  impeded,  may 
often  be  prevented  by  the  emphysema 
which  coexists ;  for  although  the  cliild 
may  have  the  power  of  inspiring  forcibly 
restored,  the  thorax  being  already  filled 
by  the  emphysematous  distension  of  cer- 
tain of  the  air-cells,  no  expansion  of  the 
apneumatic  lobules  occurs. 

The  Prognosis,  in  a  particular  case, 
is  favorable  if  the  aftection  be  recent,  oc- 
curring in  a  tolerably  healthy  child,  and 
when  the  muscular  power  is  not  greatly 
reduced  :  the  hygienic  and  other  condi- 
tions in  which  the  patient  may  he  placed, 
are  verj^  important  features  in  the  case, 
as  regards  the  prognosis.  In  infants,  Ap- 
neumatosis occurring  in  connection  with 
hooping-cough  is  especially  fatal ;  few  re- 
cover ifroni  it  when  placed,  as  are  the 
children  of  the  lower  orders  in  large 
towns,  under  unfavorable  hygienic  con- 
ditions. 

Diagnosis. — Dulness  on  percussion  and 
bronchial  respiration  are  of  most  value, 
where  they  are  present ;  under  other  cir- 
cumstances the  altered  character  of  the 
respiratory  movements,  the  retraction  of 
the  chest-walls,  combined  with  the  gen- 
eral condition  of  the  patient,  and  the  his- 
tory of  the  case,  are  data  on  which  a 
diagnosis  may  be  arrived  at  with  tolerable 
facility. 

The  diagnostic  signs  of  atelectasis  can- 
not be  entered  on  here.  In  reference  to 
the  other  conditions  with  which  Apneu- 
matosis may  be  confounded,  and  which  it 
is  necessary  therefore  to  distinguish,  a  few 
remarks  will  suffice.  True  jmeummm  is 
very  rare  in  early  infancy  ;  the  presump- 
tion in  a  particiilar  case  will  be,  there- 
fore, that  this  condition  is  not  present. 
The  absence  of  the  continued  and  persist- 
ent heat  of  skin,  the  absence  of  the  pneu- 
monic crepitus,  afford  negative  evidence 
tending  to  the  same  conclusion.    It  will 
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be  more  difficult,  however,  to  distinguish 
between  a  case  of  true  pneumonia,  in 
which  tlie  inflammatory  acute  stage  has 
passed  away,  leaving  consolidation  of  the 
lung,  and  one  in  which  Apneumatosis  is 
present.  Another  condition — extcnsiix  de- 
posit of  miliary  tubercle  in  the  substance  of 
the  Inngs — might  present  symptoms  and 
physical  signs  somewhat  resembling  those 
observed  in  the  case  of  Apneumatosis. 
The  history  of  the  case  would,  however, 
show  that  symptoms,  as  cough,  wasting, 
&c.,  had  been  observed  for  some  time  pre- 
viously ;  and  the  general  condition  of  the 
patient,  together  with  this  circumstance, 
could  hardly  fail  to  lead  to  a  correct  con- 
clusion as  to  the  nature  of  the  case.  It 
may  be  remarked,  however,  by  the  way, 
that  Apneumatosis,  as  a  complication,  is 
often  discovered  after  death  in  tubercular 
disease  of  the  lungs.  In  cases  of  i^leiirisy, 
with  eft'usion,  there  would  be  dulness  on 
percussion  over  the  lower  part  of  the  base 
of  the  thorax,  together  with  absence  of 
breath-sound  on  auscultation,  both  of 
which  physical  signs  are  present  in  cases 
of  Apneumatosis;  it  is  to  be  distinguished 
from  the  latter  condition,  by  the  greater 
intensity  and  width  of  the  dulness  on  per- 
cussion, by  the  more  complete  absence  of 
respiratory  murmur,  observed  in  the 
former  case.  Moreover,  in  cas(-'S  of  Ap- 
neumatosis, it  is  generally  found  that  the 
dulness  is  not  limited  to  one  side,  as  is 
more  frequently  the  case  in  pleurisy. 

Treatment.  —  Patients  affected  with 
Apneumatosis  have  lost  for  all  functional 
purposes  large  portions  of  the  lungs ;  it  is 
our  business  to  endeavor  to  restore  these 
portions  to  their  functional  activity,  and 
to  prevent  others  from  falling  into  a  simi- 
lar condition.  Clear  indications  for  treat- 
ment will  be  found  on  examining  the  class 
of  causes,  effective  in  the  production  of 
Apneumatosis.  As  every  circumstance 
which  tends  to  lower  the  muscular  and 
vital  power  of  the  patient  favors  the  pro- 
duction of  Apneumatosis,  it  is  very  ob- 
vious that  we  are  not  likely  to  improve 
matters  by  the  exhibition  of  medicines 
bavin,"  a  lowering  character,  or  by  the  ab- 
straction of  blood,  in  a  case  where  the 
child  is  already  too  feeble.  Setting  aside 
for  a  moment  the  consideration  of  the 
bronchitis  itself,  which  is  or  has  been 
present  in  a  particular  case,  there  seems 
to  be  no  good  reason  for  the  employment 
of  depletive  or  depressing  remedies  in  the 
treatment  of  Apneumatosis.  There  are 
many  reasons  against  this  procedure.  The 
older  observers  carried  their  principles 
into  practice  :  they  considered  that  they 
had  to  treat  pneumonia,  and  they  treated 
it  accordingly.  It  is  no  less  incumbent 
on  us  to  adopt  a  treatment  precisely  the 
reverse.     ■ 

We  are  decidedly  of  opinion  that,  as  a 


general  rule,  when  an  infant  is  the  subject 
of  Apneumatosis,  depletion,  local  or  other- 
wise, is  not  admissible.  Tlie  same  must 
be  said  of  the  internal  administration  of 
tartar-emetic  in  repeated  doses. 

One  of  the  chief  dithculties  to  lie  en- 
countered is  the  impediment  offered  to 
the  entry  of  air,  by  the  presence  of  mucus, 
which  the  child  is  unable  to  expel.  A 
primary  object  is  then  to  assist  the  respi- 
ratory efforts  of  the  patient,  at  the  same 
time  that  we  endeavor  to  diminish  the  ex- 
cessive secretion  of  mucus  in  the  air-tubes. 
Counter-irritation  is  a  valuable  means  to 
this  end,  the  degree  of  whieli  must  be 
adapted  to  the  strength  of  the  patient  and 
the  duration  of  the  disease.  Mustard 
poultices  are  ver}'  useful ;  they  can  be 
frequently  repeated,  and  do  not  produce 
prostration.  Blisters  are  objectionable 
from  their  weakening  tendency.  "\Ve  have 
found  frictions  of  the  chest  to  be  followed 
by  markedly  good  effects,  when  performed 
in  the  following  manner  : — The  hand,  lu- 
bricated with  sweet  oil,  is  to  be  rubbed 
tolerably  briskly  over  the  whole  surface  of 
the  chest  for  ten  minutes  or  a  quarter  of 
an  hour  together,  two  or  three  times  a 
da}-.  The  result  obtained  is  twofold,  a 
counter-irritant  effect  is  produced,  the 
blood  being  drawn  to  the  surface  and  the 
internal  congestion  thus  diminished,  and 
the  movements  of  the  chest  are  very  much 
facilitated.  The  moviments  of  the  walls 
of  the  chest,  which  the  pressure  of  the 
hand  produced,  also  aids  in  the  expulsion 
of  the  matters  blocking  up  the  air-tubes. 
The  warm  bath,  producing  increase<l  ac- 
tion of  the  skin,  is  occasionally  of  service, 
but  is  less  suited  to  cases  of  Apneumatosis 
than  at  the  outset  of  an  attack  of  bron- 
chitis ;  its  operation,  if  continued,  or  too 
often  repeated,  is  too  weakening.  iSTothing 
is  more  effective  in  removing  the  contents 
of  the  air-tubes  than  an  emetic,  for  which 
purpose  ipecacuanha  seems  to  be  the  best; 
eight  to  ten  grains  of  the  powder  is  a 
proper  dose  for  an  infant  a  year  old. 
Effective,  however,  as  is  the  emetic  in 
question,  it  is  not  to  be  administered 
rashly,  or  under  certain  circumstances. 
If  the  patient  be  very  weak  nud  the  dis- 
ease of  some  days'  duration,  the  emetic 
may  be  unsafe.  When  not  contra- 
indicated,  it  may  be  given  once,  but  is 
not  to  be  repeated.  If  it  acts  efficiently, 
the  object  in  view  is  attained,  and  most 
patients  will  not  bear  its  repetition  unless 
after  the  lapse  of  a  certain  time.  A  little 
ipecacuanha  wine  (about  ten  drops),  given 
in  a  little  syrup,  every  four  or  six  hours, 
has  the  effect  of  promoting  expectoration. 
The  state  of  the  bowels  must  not  be  neg- 
lected, but  mild  aperients  only  are  ad- 
missible. The  food  must  be  extremely 
simple,  but  at  the  same  time  nourishing. 
The  breast  milk  for  an  infant,  milk  and 
water  for  an  older  child,  are  quite  suffi- 
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cient  in  ordinary  cases.  The  case  is,  how- 
ever, ditterent  when  the  lungs  are  exten- 
sively atfeeted.  Then  all  our  eftorts  must 
be  directed  to  the  maintenance  of  the 
vital  powers.  Emetics  are  not  safe,  even 
mild  expectorants  may  be  improper. 
Small  doses  of  aromatic  spirit  of  ammonia, 
or  steel  wine,  or  at  a  later  period,  the 
syrup  of  the  phosphate  of  iron,  must  be 
given,  and  together  with  the  milk  diet  a 


little  port-wine  and  water,  or  hrandy-and- 
water,  and  weak  beef-tea.  In  dieting 
young  children  it  is  too  often  forgottea 
that  concentrated  food  is  not  well  digested, 
and  rich  cream  and  strong  beef-tea  in 
many  cases  act  as  irritant  poisons  if  taken 
into  the  stomach  of  an  infant ;  great  care 
must  be  taken  to  dilute  the  food  given,  so 
that  it  may  be  easily  digested,  or  it  will 
do  considerably  more  harm  than  good. 


BEOKCHITIS. 

By  Frederick  T.  Roberts,  M.D.  Lond. 


Defixitiok. — An  affection  of  the  mu- 
cous memljrnue  lining  the  bronchial  tubes, 
varying  from  mere  hypersemia  of  limited 
extent,  to  an  intense  and  widely-distrib- 
uted inflanmiatibu,  which  may  involve 
the  deeper  structures.  It  usually  gives 
rise  to  an  increased  and  altered  secretion, 
containing  abundant  cells,  but  in  some 
cases  a  plastic  exudation  is  thrown  out 
into  the  tvibes.  Hence  there  are  two 
chief  forms  of  Bronchitis,  named  the  Ca- 
tarrhal and  Plastic  or  Croupous,  each  oc- 
curring as  an  acute  and  chronic  affection. 

Synoxyjis. — Bronchial  Catarrh;  Ca- 
tarrhus  Pituitosus  ;  Catarrhus  yuffoca- 
tivus  ;  Angina  Bronchialis  ;  Erysipelas 
Pulmonis  ;  Peri-pneumonia  Notha  ;  Bron- 
chite  (  French ) ;  Bronchialentziindung 
(German). 

Acute  Catarehal  Bronchitis. 
Acute  Bronchial  Catarrh. 

^STATURAL  History.  —  Causes.  —  I. 
Pirdisposing. — These  are  due  partly  to 


the  individual,  partly  to  surrounding  ex- 
ternal conditions.  The  following  include 
the  most  important : — 

1.  Age. — There  is  no  age  at  which  Bron- 
chitis does  not  occur,  but  it  is  far  more 
commonly  met  with  at  the  extremes  of 
life.  It  is  a  very  frequent  complaint 
among  children,  especially  during  the 
first  two  years  of  life,  while  dentition  is 
going  on,  and  persons  of  advanced  years 
are  also  exceedingly  subject  to  it.  The 
occurrence  in  children  of  various  aft'ec- 
tions  which  tend  to  have  Bronchitis  as  a 
complication,  and  in  old  persons,  of 
chronic  pulmonary,  cardiac,  and  other 
diseases,  will  to  some  extent  account  for 
this  ;  while,  in  addition,  they  possess  less 
vital  power  to  resist  the  ordinary  exciting 
causes.  The  table  below  shows  the  rate 
of  mortality  at  the  various  ages,  during  the 
year  1868,  as  contained  in  the  Eegistrar- 
General's  Reports,  but  it  only  gives  an  ap- 
proximate idea  of  the  relative  frequency, 
as  Bronchitis  is  so  much  more  fatal  among 
the  old  and  young. 


MALES. 


Under  one  year 
One  year    . 
Two  years . 
Three  years    . 
Four  years     . 
Five  years 


3849 
1585 
562 
289 
139 
20Y 


Ten  years  .      .     . 
Fifteen  years  . 
Twenty  years 
Twenty-five  years 
Thirty-five  years 
Forty-five  years  . 


40 

52 

85 

331 

728 

1369 


Fifty-five  years  .     .  2430 

Sixty-five  years .     .  3002 

Seventy-five  years  .  1956 

Eighty-five  years     .  300 

Above 10 


FEMALES. 


Under  one  year 
One  year   .     . 
Two  years . 
Three  years    . 
Four  years 
Five  years 


2969 
1585 
594 
243 
161 
211 


Ten  years       .     . 
Fifteen  years  . 
Twenty  years 
Twenty-five  years 
Thirty-five  years 
Forty-five  years  . 


47 

61 

93 

327 

615 

1267 


Fifty-five  years  .     .  2316 

Sixty-five  years  .     .  3218 

Seventy-five  years  .  2158 

Eighty-five  years     .  440 

Above 20 


NATURAL    HISTORY. 


2.  Sex  does  not  seem  to  influence  the 
number  of  cases  materially.  lu  the  j'ear 
1868,  10,934  deaths  were  recorded  among 
males,  as  compared  with  16,324  among  fe- 
males ;  and  it  will  be  seen  irom  the  tables 
that  the  first  year  of  life  gives  the  greatest 
difference.  Probably  men  have  bronchitic 
attacks  more  frequently  than  women  dur- 
ing the  adult  years,  being  more  exposed 
to  cold,  &c. 

3.  Habits. — Unquestionably  those  who 
indulge  in  luxurious  and  enervating  hab- 
its, and  who  wrap  themselves  immoder- 
ately, or  live  in  rooms  of  a  high  tempera- 
ture, produce  a  relaxing  and  depressing 
effect  upon  the  system,  and  render  them- 
selves more  obnoxious  to  slight  external 
influences.  The  excessive  care  which 
many  children  receive  in  these  respects  is 
certainly  injurious  ;  while,  on  the  other 
hand,  their  resisting  power  may  be  in- 
creased by  a  judicious  process  of  inuring 
them  to  various  atmospheric  changes. 

4.  Temperament. — It  is  said  that  those 
of  a  sanguineous  and  lymphatic  tempera- 
ment are  more  liable  to  be  attacked,  but 
I  am  not  aware  of  any  positive  facts  bear- 
ing out  this  statement. 

5.  State  of  General  Health. — A  constitu- 
tionally weak  state  of  the  system,  or  de- 
bility resulting  from  any  cause,  such  as 
deficient  and  improper  food,  or  severe  ill- 
ness, predisposes  to  Bronchitis ;  while  the 
existence  of  any  positive  constitutional 
disease,  such  as  tuberculosis,  rickets, 
Bright's  disease,  gout,  diabetes,  cancer, 
&c. ,  is  still  more  favoralile  for  its  occur- 
rence. 

6.  Condition  of  the  Lungs  (incl  Bronchi. 
— The  presence  of  any  deposit  in  connec- 
tion with  the  lungs,  as  tubercle  or  cancer, 
as  well  as  the  existence  of  certain  chronic 
affections,  especially  emphysema  and  di- 
lated bronchi.,  necessarily  favors  the  set- 
ting up  of  Bronchitis.  If  the  mucous 
membrane  has  been  once  attacked,  it  is 
rendered  more  susceptible,  and  this  sus- 
ceptibility is  increased  with  each  attack  ; 
hence  it  is  not  at  all  uncommon  for  a  per- 
son to  suffer  every  year  when  the  cold 
weather  sets  in. 

7.  State  of  the  Heart  and  Circulation. — 
Any  heart  disease  that  interferes  with 
the  return  of  the  blood  through  the  bron- 
chial veins,  or  anything  that  causes  extra 
pressure  upon  the  circulation  in  the  bron- 
chial arteries,  has  a  considerable  predis- 
posing influence  as  regards  catarrh,  and 
may  even  excite  it.  In  the  manner  last 
mentioned,  abundant  ascites  is  said  to  act 
by  exerting  pressure  upon  the  aorta  below 
the  origin  ojf  the  bronchial  arteries,  and 
thus  throwing  an  extra  strain  upon  them. 

8.  Occupation. — The  occupations  which 
seem  to  be  specially  favorable  to  Bronchi- 
tis, are  those  which  involve  much  exposure 
to  cold  and  wet,  or  sudden  and  marked 
changes  of  temperature,  and  those  which 


lead  to  the  inhalation  of  irritating  parti- 
cle s  floating  in  the  atmosphere,  such  as 
cotton,  steel,  charcoal,  &i-. 

9.  Social  Position. — Those  among  the 
poorer  ranks  of  society  are,  for  se\'ural 
reasons,  very  liable  to  Bronchitis.  A 
large  number  of  cases  occur  among  hospi- 
tal and  dispensary  patients. 

10.  Climate. — Bronchitis  is  very  much 
more  common  in  climates  characterized 
by  considerable  moisture  of  the  atmo- 
sphere, combined  with  low  temperature  ; 
and  especially  where  there  are  sudden  and 
marked  variations  in  temperature.  The 
same  observation  applies  to  individual 
districts  ;  those  that  are  bleak  and  damp 
being  rarely  free  from  bronchitic  cases. 
It  is  an  exceedingly  prevalent  disease  in 
this  country,  and  stands  very  high  as  a 
cause  of  death.  In  1867,  40,373  deaths 
occurred  from  Bronchitis,  being  in  the 
proportion  of  1902  to  every  million  per- 
sons living,  and  of  86,554  in  every  million 
deaths.  In  1868,  the  numlyer  of  deaths 
was  33,2.58,  giving  a  proportion  of  09,765 
per  million  deaths.  The  mean  rate  of 
mortality  for  15  years,  from  1850  to  1804, 
was  1344 -4  in  every  million  living.  It  oc- 
curs in  different  districts  with  very  vari- 
able frequency.  The  following  statistical 
summing  up  gives,  approximately,  the 
proportion  of  deaths  from  Bronchitis  to 
the  number  of  inhabitants  in  the  diflcrent 
districts  during  the  year  1868  : — 

London,  1  in  442-3;  South  Eastern 
Counties,  1  in  805-01  ;  South  Midland 
Counties,  1  in  834-7  ;  Eastern  Counties,  1 
in  087-5  ;  South  Western  Counties,  1  in 
844-8 ;  West  Midland  Counties,  1  in 
005-03;  North  Midland  Counties,  1  in 
876-2  ;  Northwestern  Counties  (Cheshire 
and  Lancasliire),  1  in  379-5  ;  Yorkshire, 
1  in  541-5  ;  Northern  Counties,  1  in  774-8; 
Monmouthshire  and  Wales,  1  in  955-4. 

11.  The  foregoing  statistics  prove  that 
Bronchitis  is  much  more  prevalent  in 
large  towns  and  cities  than  in  country 
places,  and  the  reasons  for  this  will  be 
obvious.  Ilie  same  remark  applies  to  the 
fact  that  the  poorer  districts  of  cities  and 
towns  furnish  by  far  the  greater  number 
of  cases.  Places  where  extensive  manu- 
factures are  carried  on,  loading  the  atmo- 
sphere ivith  various  irritating  materials, 
have  also  always  a  considerable  propor- 
tion of  cases. 

12.  SeasooK — By  far  the  largest  number 
of  cases  is  met  with  during  the  colder 
months  of  the  year,  extending  usually 
from  the  end  of  autumn,  through  the 
winter,  into  early  spring.  Much,  how- 
ever, will  depend  on  the  kind  of  weatlier 
that  is  experienced.  The  number  of 
cases  was  considerably  less  in  the  year 
1808  than  in  1807,  on  account  of  the  com- 
parative mildness  of  the  weather  ;  a  sud- 
den change  in  the  weather  is  very  likely 
to  bring  with  it  numerous  bronchitic  at- 
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tacks,  and  the  prevalence  of  north-easterly 
or  easterly  winds  has  a  similar  intiueuee. 
II.  Exciting. — 1.  In  the  great  majority 
of  instances,  cold,  in  some  form  or  other, 
acts  as  the  immediate  exciting  cause  of 
Acute  Bronchitis.  It  may  produce  its 
effects  in  various  waj's  :  thus,  an  attack 
may  arise  from  the  breathing  of  cold  air, 
especially  if  at  the  same  time  loaded  with 
moisture,  and  particularly  if  there  has 
been  a  sudden  change  from  a  warm  and 
drj-  atmospliero  ;  emerging  from  a  warm 
room  into  a  cold  atmosphere,  particularly 
when  in  a  state  of  perspiration,  and  sitting 
in  a  cold  draught,  contribute  numerous 
cases.  "Wearing  an  insufficient  amount  of 
clothing  in  cold  weather,  and  exposing  the 
upper  part  of  the  body  ;  neglecting  to 
change  damp  clothes,  or  having  wet  feet ; 
sleeping  in  damp  beds,  &c.,  are  all  fre- 
quent causes.  Infants  who  drivel  con- 
stantly and  profusely,  so  that  the  gar- 
ments covering  the  chest  are  alwaj'S 
moist,  are  said  to  be  very  subject  to 
Bronchitis.  In  most  of  the  instances 
where  the  cause  cannot  be  traced,  it  is 
probable  that  the  patient  has  "  taken 
cold"  in  some  way  or  other.  The  modes 
in  which  cold  produces  its  injurious  effects 
appear  to  be,  first,  by  causing  local  irrita- 
tion of  the  bronchial  mucous  membrane, 
and  disturbing  its  circulation  and  nutri- 
tion ;  secondly,  by  acting  upon  the  system 
at  large  in  some  way  or  other  not  under- 
stood, the  Bronchitis  being  only  a  part  of 
a  general  disturbance. 

2.  On  the  other  hand,  sudden  great 
heat  after  cold,  e.  g.  passing  from  the 
night  air  into  a  very  hot  room,  is  said 
sometimes  to  cause  Bronchitis,  but  this  is 
difficult  to  substantiate. 

3.  Another  important  exciting  cause  is 
the  direct  action  of  various  irritants  upon 
the  mucous  membrane  lining  the  air- 
passages.  This  may  arise  from  certain 
conditions  of  the  atmosphere  inhaled, 
such  as  a  ver}-  high  or  low  temperature, 
or  fi'om  its  containing  any  irritant  gas  or 
vapor,  e.  g.  sulphurous  anhydride,  chlo- 
rine, ammonia,  &c.  ;  or  haVing  certain 
minute  particles  floating  in  it,  such  as 
dust,  steel-filings,  charcoal,  cotton,  flour, 
&c.,  and  in  the  same  category  may  be  in- 
cluded those  cases  of  Bronchitis  that  re- 
sult from  inhaling  certain  vegetable  sub- 
stances, viz.,  the  powder  of  ipecacuanha 
and  the  emanations  from  hay.  "London 
fogs"  undoubtedly  act  in  this  way,  and, 
it  is  said,  also  miasmatic  productions. 
The  blood  remaining  in  the  tubes  after 
hemorrhage,  and  unhealthy  secretions 
from  cavities  in  the  lungs,  &c.,  coming 
into  contact  with  the  mucous  membrane, 
may  excite  inflammations. 

4.  Certain  morbid  fconditions  of  the 
blood  are  very  prone  to  give  rise  to  Bron- 
chitis. To  this  is  attributable  that  form 
which  complicates  certain  febrile  affec- 


tions, especially  typhoid  fever  and  mea- 
sles, and,  less  connnonly,  scarlatina, 
smallpox,  hooping-cough,  diphtheria, 
typhus  fever,  &c.  It  is  particularly  liable 
to  occur  in  the  eruptive  fevers,  if  the 
eruption  comes  out  imperfectly,  or  sud- 
denly recedes.  !Xcglect  of  proper  precau- 
tions during  convalescence  from  these 
afl'ections,  is  very  apt  to  lead  to  dangerous 
Bronchitis.  The  poison  of  syphilis,  as 
well  as  that  of  gout  and  rheumatism,  also 
produces  this  alfection,  and  it  is  particu- 
larly prone  to  occur  in  the  last  two  dis- 
eases if  sudden  metastasis  takes  place. 
The  state  of  the  blood  must  also  account 
for  those  cases  that  arc  said  to  result  from 
the  rapid  disappearance  of  the  eruption  of 
erysipelas,  the  suppression  of  long-contin- 
ued discharges,  whether  natural  or  mor- 
bid, and  the  too  rapid  cure  of  an  old-stand- 
ing skin  disease.  Iodine  taken  internally 
sometimes  causes  bronchial  catarrh,  evi- 
dently due  to  its  presence  in  the  blood. 

5.  Various  deposits  in  the  lung  may 
not  only  predispose  to,  but  actually  excite 
inflammation  of  the  mucous  membrane. 
It  is  constantly  met  with  more  or  less 
when  tubercle  or  cancer  is  present,  and 
is  then  prone  to  be  localized. 

6.  In  connection  with  influenza,  Bron- 
chitis occurs  epidemically,  without  our 
being  able  to  trace  it  to  any  special  cause. 
At  certain  times  of  the  year  a  large  num- 
ber of  persons  are  often  simultaneously 
attacked,  so  that  the  complaint  may  al- 
most be  said  to  be  epidemic,  but  this  is 
due  to  obvious  atmospheric  conditions 
already  alluded  to. 

SYlvrPTOMATOLOGY. — The  clinical  his- 
tory of  Acute  Bronchitis  varies  consider- 
ably under  different  circumstances,  and 
an  attack  may  range  from  a  slight  "cold 
in  the  chest,"  to  one  inducing  suifocation 
and  gravely  afiecting  the  system  at  large. 
The  chief  reasons  for  these  variations  are 
to  be  found  in  the  age,  general  condition, 
and  health  of  the  patient,  the  previous 
state  of  the  lungs,  the  extent  of  mucous 
membrane  involved,  and  the  immediate 
cause  of  the  disease. 

In  practice,  the  follow^ing  forms  are  met 
with : — 

I.  Acute  Primary  or  Idiopathic  Bron- 
chitis, the  result  of  "cold,"  there  being 
no  previous  evident  lung  affection  : — 

1.  Involving  the  larger  and  middle- 

sized  tubes  only,  and  not  extend- 
ing into  the  smaller  tubes. 

2.  Implicating   the   smaller  tubes  — 

" Capillary  Bronchitis.' 

II.  Secondary  Bronchitis  : — 

1.  In  connection  with  the  exanthe- 

mata. 

2.  In  certain  blood-diseases. 

3.  After  chronic  lung  and  heart  affec- 

tions. 


symptomatology:    acute  idiopathic  bronchitis. 
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III.  Mechanical: — 

1.  Hay-asthma,  &c. 

2.  That  resulting  from  mineral  and 

other  irritant  particles. 

ly.  Epidemic. 

The  primary  forms  it  will  be  necessary 
to  describe  at  some  length,  but  the  others 
will  call  for  only  a  few  remarks,  pointing 
out  in  what  respects  they  diifer :  whereas 
Epidemic  Bronchitis  it  will  not  be  requi- 
site to  allude  to  again,  as  it  belongs  to 
Influenza. 

1.  Acute  Idiopathic  Bronchitis, 
not  extending  beyond  the  middle-sized 
tubes. 

Livasion. — This  is  almost  always  char- 
acterized by  the  occurrence  of  symptoms 
of  so-called  "catarrli, "  in  consequence  of 
the  mucous  membrane  lining  the  nasal 
cavities  and  their  communicating  sinuses 
being  afl'ected,  and,  frequently,  the  con- 
junctiva;. Tliere  is  an  irritating  watery 
flow  from  the  nose  and  eyes,  and  a  feeling 
of  fulness,  heat,  and  soreness  in  tliese 
parts,  with  frequent  sneezing  fits.  Fron- 
tal headache  exists,  due  to  the  state  of 
the  frontal  sinuses.  Tlie  upper  and  back 
part  of  the  throat  often  feels  sore  and 
rough,  and  frequent  attempts  are  made 
to  clear  it  from  mucus.  There  is  gener- 
ally uneasiness  over  the  larynx,  and  the 
voice  is  more  or  less  hoarse  and  husky, 
indicating  that  the  mucous  membrane 
here  is  also  implicated.  Not  uncommonly 
the  catarrh  seems  to  sjiread  regularly 
downwards  along  the  respiratory  tract, 
beginning  in  the  nose.  In  some  instances 
the  larynx  is  alone  involved  at  first,  while 
in  others  the  bronchial  mucous  membrane 
seems  to  suffer  from  the  outset,  the  upper 
part  of  the  tract  escaping  ;  but  this  rarely 
happens  in  the  form  now  under  consider- 
ation. Along  with  these  local  symptoms 
there  are  others  of  a  general  character, 
almost  always  present  more  or  less.  The 
patient  feels  chilly,  or  there  may  be  even 
rigors  in  a  sensitive  person,  but  they  are 
never  of  marked  intensity,  and  several 
occur  at  irregular  intervals,  not  a  single 
prolonged  fit  of  shivering.  Their  severity 
is  usually  in  proportion  to  the  extent  of 
the  inflammation.  In  the  intervals  be- 
tween them  the  patient  feels  hot,  but  the 
temperature  is  not  raised,  as  evidenced 
by  the  thermometer,  or  only  slightly. 
The  pulse  is  often  somewhat  increased  in 
frequency.  The  limbs  and  joints,  or  even 
the  body  generally,  are  affected  with 
pains  of  an.  aching,  contused  character, 
and  there  is  a  general  sense  of  fatigue, 
languor,  and  want  of  energy,  the  patient 
experiencing  a  disinclination  for  any  oc- 
cupation, mental  or  physical.  He  is 
heavy  and  drowsy,  but  sleep  is  often  rest- 
less and  uneasy.  There  is  frequently  a 
furred  tongue,  anorexia,  and  constipation, 
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evidencing  that  the  alimentary  canal  also 
sutfers.  In  nervous,  irritable  persons,  and 
in  the  older  children,  slight  delirium  is 
said  to  be  present  sometimes  ;  while  in 
younger  children,  especially  during  the 
period  of  dentition,  and  in  those  wlio  are 
weakly,  a  fit  of  convulsions  may  usher  in 
tlie  attack. 

After  the  initiatory  symptoms  have 
lasted  a  brief  but  variable  time,  those 
characteristic  of  the  bronchial  inflannna- 
tion  set  in.  They  may  be  very  sliglit,  or 
tolerably  severe,  and  are  "  local"  and 
"  general." 

Loral. — Various  unpleasant  or  painful 
sensations  are  experienced  behind  the 
sternum,  especially  towards  its  upper  part, 
and  in  tlie  supra-sternal  notch.  These 
are,  more  or  less  heat,  sometimes  reach- 
ing to  actual  burning,  and  a  sense  of  sore- 
ness or  rawness,  which  may  amovuit  to 
considerable  pain — as  a  rule,  however,  it 
is  not  severe,  wlien  the  patient  is  quiet. 
A  deep  inspiration  aggravates  these  feel- 
ings in  a  variable  degree,  while  the  act  of 
coughing  gives  rise  to  nmch  positive  pain, 
of  a  raw,  aching,  burning,  or  tearing 
character.  This  is  not  only  complained 
of  behind  the  sternum,  but  also  radiates 
towards  the  sides,  as  if  in  the  course  of 
the  primary  bronchial  divisions.  If  the 
cough  is  severe  and  frequent,  a  feeling  of 
soreness  or  aching  is  soon  felt  all  over  tlie 
chest,  but  especially  towards  its  sides,  and 
the  base  where  the  abdominal  muscles 
are  attached.  A  very  unpleasant  irrita- 
tion or  tickling  is  also  experienced  above 
and  behind  tire  sternum,  which  excites 
the  cough.  Tenderness  over  the  sternum 
is  often  present,  the  skin  feeling  sore  on 
percussion.  These  sensations  vary  much 
in  intensity,  and  may  merely  amount  to  a 
diflfused  feehng  of  slight  heat  and  uneasi- 
ness over  the  front  of  the  chest,  but  most 
marked  behind  the  sternum. 

Dyspiiwa  is  not  a  prominent  symptom, 
but  the  frequency  of  the  respirations  is 
often  somewhat  increased,  and  the  pulse- 
respiration  ratio  may  be  more  or  less 
altered.  The  act  of  breathing  is  labored 
in  many  cases,  and  there  is  always  a  sense 
of  oppression,  weight,  and  tightness  about 
the  chest,  especially  towards  its  upper 
part. 

Cough  is  one  of  the  earliest  and  most 
striking  symptoms.  It  is  loud,  and  usually 
a  little  hoarse  at  first,  owing  to  the  larynx 
being  affected  ;  otherwise  it  is  free  from 
hoarseness.  It  comes  on  in  paroxysms, 
either  spontaneously,  or  from  any  slight 
irritation,  as  inhaling  cold  air.  These 
last  a  variable  time,  and  cannot  be  sup- 
pressed. They  increase  in  frequency  as 
the  disease  advances,  and  often  become 
very  violent,  especially  after  a  sleep,  and 
on  first  lying  down  at  night.  There  is  no 
expectoration  at  the  outset,  the  cough 
being  hard  and  dry,  but  afterwards  each 
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fit  ends  with  expectoration.  It  is  evi- 
dently due  at  first  to  tlie  abnormally  irri- 
table condition  of  the  mucous  membrane, 
and  subsequently  to  the  presence  of  ex- 
cessive and  altered  secretion  in  contact 
with  it,  which  is  itself  probably  of  an  irri- 
tating nature  at  first.  The  expectoration 
varies  in  its  characters  at  different  periods 
of  the  case.  At  the  beginning  it  is  small 
in  quantity,  thin  and  watery  in  appear- 
ance, almost  transparent,  but  frothy,  and 
has  a  saltish  taste.  The  changes  it  under- 
goes are  :  increase  in  quantity  to  a  varia- 
ble degree ;  diminution  in  transparency, 
becoming  at  last  almost  or  quite  opaque  ; 
increase  in  consistence  and  viscidity ; 
diminution  in  frothiness ;  loss  of  taste ; 
and  change  in  colors.  Thus,  it  generally 
passes  through  stages  of  viscid,  semi- 
transparent,  ^^lightly  yellowish  or  grayish, 
frothy  mucus,  to  a  muco-purulent  or  puru- 
lent-looking substance,  nearly  opaque,  of 
a  grayish-yellow, yellowish,  or  a  greenish- 
yellow  color,  and  but  slightly  aerated.  It 
usualty  runs  together  into  one  mass,  but 
a  distinct,  nummulated  form  of  sputum  is 
sometimes  met  with,  which  is  thoroughly 
opaque.  Its  tenacity  and  adhesiveness 
may  be  so  great  as  to  make  it  stick  close- 
ly to  the  vessel  containing  it,  and  to  ad- 
mit <if  its  being  drawn  out  into  threads. 
Sometimes  it  is  quite  ropy  and  gelatinous. 
A  few  streaks  of  blood  may  be  seen,  espe- 
cially at  the  early  period.  Should  an  ex- 
tension of  the  inflammation  take  place, 
this  is  indicated  by  the  expectoration 
once  more  assuming  its  early  characters 
in  part.  As  the  sputa  become  altered 
they  are  more  easily  expelled,  especially 
from  the  larger  tubes,  and  hence  the 
cough  abates  and  is  much  less  painful. 
Mirrosco^iircd  characters.  —  In  the  early 
stage,  pavement,  columnar,  and  ciliated 
epithelial  cells  are  seen,  with  a  few  imper- 
fectly formed  cells.  "Later  there  are  abun- 
dant young  cells,  discharged  from  the 
surface  of  the  mucous  membrane,  many 
resembling  the  so-called  exudation  cor- 
puscles, and  at  last  pus  cells.  Molecular 
and  granular  matter  is  seen  in  quantity ; 
a  few  blood  disks  may  be  present,  and 
occasionally  amorphous,  fibrinous  coagula. 
Crystals  of  oxalates,  &c.,  are  sometimes 
visible. 

General. — In  the  slighter  cases  there 
are  no  notable  signs  of  general  indisposi- 
tion, but  if  the  attack  is  at  all  severe,  the 
system  gives  indications  of  being  affected. 
More  or  less  febrile  reaction  occurs,  the 
pulse  becoming  frequent,  but  rarely  aljove 
100  ;  at  the  same  time  in  a  healthy  person 
being  strong  and  full.  The  skin  feels  hot, 
but  not  acridly  ;  and  it  may  soon  be  moist. 
The  actual  temperature  is  never  very 
high,  but  it  follows  the  ordinary  rule  of 
increasing  in  the  evening.  If  the  fever 
precedes  the  bronchitie  symptoms,  it  is 
said  to  be  notably  more  severe.     Slight 


rigors  may  continue  throughout  the  at- 
tack. The  tongue  is  generally  more  or 
less  furred,  but  moist ;  and  there  is  some 
thirst,  with  loss  of  appetite.  The  bowels 
are  mostly  confined.  Vomiting  may  oc- 
cur, especialljr  after  a  severe  fit  of  cough- 
ing. The  urine  presents  the  ordinary 
febrile  characters  in  a  varying  degree : 
the  urea  and  pigments  are  increased,  but 
the  chloride  of  sodium  may  be  notably 
diminished.  There  may  be  heat  during 
micturition,  probably  from  slight  catarrh 
of  the  urethral  mucous  membrane.  A 
sense  of  languor  and  weakness  continues 
throughout  the  case,  and  there  m.ny  be 
considerable  depression,  quite  independ- 
ent of,  or  out  of  proportion  to,  the  febrile 
state. 

A  favorable  case  of  this  description  may 
run  its  course  in  three  or  five  days,  or 
may  last  two  or  three  weeks,  according 
to  the  number  and  size  of  tubes  involved, 
the  depth  of  the  inflammation,  and  the 
state  of  the  patient.  The  fever,  if  any 
existed,  soon  abates,  and  the  local  symp- 
toms gradually  subside,  the  cough,  how- 
ever, often  holding  on  for  some  time, 
especially  in  the  mornings,  on  account  of 
the  secretions  having  accumulated.  These 
cases  do  not  always  end  in  recovery.  In 
very  old  patients,  and  in  those  weakened 
by  disease  or  want,  fever  of  an  adynamic 
t3-pe  is  apt  to  be  present  from  the  first,  or 
to  follow  sthenic  fever,  especially  if  this 
has  been  severe.  Then  there  is  great  de- 
bility, a  quick,  feeble  pulse,  a  dry,  brown 
tongue,  and  low  delirium.  Or  it  may 
happen  that  the  patient  is  unable  to  expel 
the  secretion  formed  in  the  tubes,  which 
therefore  collects  and  tends  to  pass  into 
the  smaller  tubes,  thus  possibly  causing 
infiammation  in  them,  or  blocking  them 
up,  and  leading  to  slow  suffocation.  In 
young  infants,  even  a  very  little  bronchial 
catarrh  may  lead  to  serious  results,  espe- 
cially if  they  are  feeble  and  ill-nourished, 
or  are  the  subjects  of  rickets.  They  are 
unable  to  expectorate,  and  thus  the  fluids 
accumulate,  and  a  large  tube,  or  a  num- 
ber of  tubes,  become  blocked  up,  collapse 
of  portions  of  the  lung  resulting  from  this. 
Under  any  of  these  circumstances  a  fatal 
result  may  ensue.  In  a  comparatively 
few  instances  this  form  of  Bronchitis  re- 
mains as  a  chronic  affection,  particularly 
if  it  implicates  the  deeper  structures  of 
the  tubes. 

2.  Acute  Beonchitis,  involving  the 
minute  tubes.  Capillar}/  Bronchitis.— 
This  is  a  very  dangerous  condition,  even 
in  a  healthy  and  robust  adult ;  but  it  is 
peculiarly  grave  when  children,  old  people, 
or  very  debilitated  persons  are  the  sub- 
jects of  it,  among  whom  it  occurs  with 
considerable  frequency,  in  the  order  ui 
whit'h  they  are  mentioned.  This  results 
partly  i'rom  the  great  interference  with  the 
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blood-aeration  that  it  involves,  partly 
from  the  accompanying  fever,  which  lias  a 
strong  tendency  to  become  adynamic.  In 
the  majority  of  cases  it  is  preceded  by 
symptoms  of  intiammation  in  the  larger 
tubes,  or  the  whole  tract  may  be  more 
or  less  involved  simultaneously  or  very 
rapidly.  In  some  instances  the  smaller 
tubes  seem  to  be  alone  aftected  from  the 
first.  The  early  symptoms  may  be  those 
already  described,  or  well-marked  rigors, 
severe  headache,  and  sickness  may  usher 
in  the  disease.  There  may  be  only  slight 
or  very  considerable  pain  behind  the  ster- 
num, but  it  is  absent  if  the  capillary  tubes 
are  alone  implicated.  Children  and  aged 
persons  often  do  not  appear  to  sutler  any 
particular  pain.  There  is  always,  how- 
ever, much  aching  and  soreness  about  the 
base  of  the  chest  and  epigastrium,  owing 
to  the  severe  spasmodic  contractions  of  the 
expiratory  muscles  during  the  fits  of 
coughing.  This  is  aggravated  during  each 
paroxysm,  and  patients  frequentljr  sit  up 
or  bend  forwards  while  they  cough,  in 
order  to  release  their  abdominal  muscles, 
at  the  same  time  pressing  their  sides,  so 
as  to  give  them  support.  Dyspnoici  always 
attracts  attention,  but  its  degree  varies 
materially.  It  may  be  limited  to  accele- 
rated and  somewhat  laborious  breathing, 
with  a  feeling  of  constriction  and  oppres- 
sion across  the  chest ;  or  the  respirations 
may  be  extremely  frequent  and  hurried, 
attended  with  violent  efforts  during  inspi- 
ration, and  an  urgent  craving  for  air. 
There  may  be  constant  or  paroxysmal 
orthopnoBa,  the  latter  supposed  to  be  due 
either  to  spasm  of  the  bronchial  tubes,  or 
to  the  sudden  blocking-up  of  a  large  tube 
with  secretion.  The  absolute  frequency 
of  the  respirations  may  rise  to  50  or  more, 
and  being  increased  out  of  proportion  to 
the  pulse,  the  normal  ratio  is  disturbed, 
being  sometimes  2-5  to  1.  'Wheezing  and 
whistling  sounds  are  often  present,  audi- 
ble at  a  distance,  and  attending  both  in- 
spiration and  expiration.  Cough  occurs 
almost  continuously,  but  it  also  comes  on 
in  extremely  violent,  prolonged,  and  dis- 
tressing paroxysms,  during  which  the  face 
becomes  turgidty  red  or  purple,  the  veins 
swell,  and  the  arteries  throb.  Expectoni- 
tion  is  effected  with  much  difficulty,  owing 
to  the  secretion  being  exceedingly  tena- 
cious and  sticky,  and  having  to  be  expelled 
from  the  smaller  tubes,  while  the  muscu- 
lar fibres  of  the  bronchi,  which  normally 
assist  expectoration,  are  probably  para- 
lyzed in  many  cases.  The  sputa  are 
scanty  at  first,  but  soon  increase  greatly 
in  quantity,'  becoming  chiefly  muco-puru- 
lent,  yellowish-green,  or  bright  green  and 
opaque ;  or  extremely  viscid,  glutinous, 
and  ropy:  they  may  partly  retain  the 
form  of  the  smaller  tubes,  and  minute 
cylindrical  easts,  consisting  of  fibrinous 
exudation,  may  be  present,  or  irregular 


particles  of  the  same  substance.  Some 
frothy,  lighter  mucus  from  the  lar^^er 
tubes  is  mixed,  more  or  less,  with  Uie 
above.  Children  do  not  expectorate,  or 
rather  they  swallow  what  they  bring  up, 
but  some  of  it  may  be  obtained  for  exami- 
nation by  wiping  the  base  of  the  tongue 
with  a  handkerchief  after  a  fit  of  cough- 
ing. 

The  constitutional  symptoms  are  always 
severe.  At  first  there  is  ordinarily  con- 
siderable fe-\'er,  which,  in  the  ease  of 
healthy  adults  and  plethoric  children,  is 
of  the  sthenic  type,  but  in  the  aged  and 
feeble  is  prone  to  be  asthenic  from  the 
outset,  or  speedily  to  assume  this  charac- 
ter. The  pulse  is  frequent,  quick,  and 
generally  full.  The  skin  is  hot,  but  may 
be  dry  or  moist.  The  temperature  may 
reach  103 '5°  Fahr.  in  the  evening,  when 
it  is  often  2°  in  excess  of  the  morning. 
Flushing  of  the  face,  and  headache,  in- 
creased by  the  cough,  arc  commonly  pre- 
sent. Pains  are  complained  of  in  the 
trunk  and  limbs,  and  there  is  a  feeling  of 
great  weakness  and  exhaustion.  AVast- 
ing  occurs  in  proportion  to  the  fever  and  to 
the  interference  with  sleep,  which  is  gene- 
rally great.  Loaded  tongue,  anorexia, 
constipation,  are  usually  marked  symp- 
toms, and  there  may  be  much  sickness. 
The  urine,  in  addition  to  being  febrile, 
is  sometimes  slightly  albuminous  tempo- 
rarily, and  it  is  said  a  trace  of  sugar  is 
oecabionally  present.  Chloride  of  sodium 
maj-  be  almost  totally  deficient. 

The  symptoms,  both  local  and  general, 
may,  after  reaching  a  certain  point,  sub- 
side, and  gradual  recovery  take  place ; 
but  in  the  majority  of  cases  this  favorable 
result  does  not  occur.  Indications  of  more 
or  less  imperfect  aeration  of  the  blood  are 
observed  in  almost  every  instance,  owing 
to  the  impaired  respiratory  process  ;  but 
in  many,  especially  children,  this  consti- 
tutes the  main  source  of  danger,  and  leads 
to  a  fatal  issue.  Gradual  suffocation  is 
brought  about,  and  the  blood  becomes 
charged  with  carbonic  anhydride,  while  its 
oxygen  is  proportionately  deficient ;  and 
hence  the  various  organs  essential  to  life 
are  supplied  with  blood  which  cannot 
maintain  their  functions.  When  this  hap- 
pens the  face  assumes  at  first  a  turgid, 
bloated,  and  more  or  less  red,  dusky,  or 
livid  appearance,  but  it  soon  becomes 
generally  pale,  while  the  lips,  tip  of  the 
nose,  malar  prominences,  and  external 
ears  deepen  in  their  lividity,  which  con- 
trasts strongly  with  the  surrounding 
pallor.  The  "veins  of  the  head  and  neck 
swell.  The  surface  generally  is  also  cya- 
notic in  a  variable  degree,  particularly 
the  fingers  and  toes,  this  appearance  being 
very  marked  under  the  nails.  The  feet 
and  hands  may  swell  from  cedema,  which 
may  extend  even  to  the  trunk.  The  tem- 
perature rapidly  falls,  especially  that  of 
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the  extremities.  Cold,  clammy  sweats 
break  out  about  the  face  and  upper  part 
of  the  body,  and  then  spread  universally. 
Eapid  exliaustiou  of  the  vital  powers  fol- 
lows, and  the  patient  allows  his  head  to 
sink  on  the  pillow  or  droop  in  any  direc- 
tion. The  pulse  becomes  greatly  accele- 
rated, weak,  small,  and  compressible,  and 
at  last  often  irregular.  Intense  thirst 
is  complained  of.  Cerebral  symptoms  set 
in  early  ;  the  mind  wanders,  and  in  many 
cases  a  persistent  desire  to  get  out  of  bed 
is  manifested.  I  have  seen  this  well 
marked  m  some  adult  eases.  There  is  at 
first  perpetual  restlessness,  with  a  deejily 
anxious  expression  of  countenance,  and 
great  dread  ;  but  these  conditions  soon 
change,  and  the  patient  becomes  more 
and  more  indifl'erent,  with  dull  and  heavy 
eyes,  then  falling  into  a  drowsy  state,  nut 
of  wliich  for  a  while  he  starts  suddenly, 
but  which  gradually  deepens  into  perma- 
nent stupor,  and  finally  complete  coma, 
which  precedes  death.  Convulsions  may 
occur  Ijefore  the  flual  coma.  The  cough 
ceases  after  a  time,  ttie  power  as  'well  as 
the  desire  of  expectorating  being  lost. 
Breathing  becomes  much  quieter,  but 
verv  hurried  and  shallow.  As  a  con- 
sequence, the  secretions  gradually  fill  up 
the  air-tubes,  and  thus  are  produced  rhon- 
chal  sounds,  audible  at  some  distance, 
which  change  into  gurgling  as  the  fluids 
rise  into  the  larger  tultes.  The  expired 
air  is  cool. 

The  urine  is  greatly  diminished  in  quan- 
tity, and  may  be  totally  suppressed. 

Death  sometimes  occurs  suddenl}',  be- 
fore the  brain  is  much  in\'olved,  owing  to 
the  blocking  up  of  a  large  bronchus  with 
secretion  ;  which  is  most  liable  to  happen 
in  j'oung  children. 

Instead  of  the  symptoms  just  described, 
those  characteristic  of  adynamia  may 
arise,  especially  in  the  aged  or  feeble,  and 
where  the  fever  has  been  excessive.  The 
ti.  sues  are  rapidly  consumed,  and  the 
blood  loaded  with  tlie  resulting  impuri- 
ties. The  tongue  becomes  dry  and  brown- 
ish, with  a  red  tip  and  margins,  or  a 
thick  dark  fur  may  form  upon  it  behind. 
Tlie  pulse  is  very  frequent  and  small, 
often  irregular  and  uncountable.  Low, 
wandering  delirium  sets  in,  succeeded  by 
coma.  Profuse,  clammy  sweats  break 
out,  the  extremities  becoming  cold. 
There  are  no  marked  cyanotic  symptoms 
at  first,  but  owing  to  the  condition  of  the 
seusorium  the  need  of  expectoration  is  not 
felt,  and  thus  the  secretions  accumulate 
in  the  tubes,  thi.s  being  aided  by  paralysis 
of  the  muscular  fibres  in  the  walls  of  the 
bronchi,  which  finally  leads  to  slow  suffo- 
cation. 

In  many  fatal  cases,  two  classes  of 
symptoms  above  described  appear  to  be 
comliined  more  or  less.  Certain  compli- 
cations may  occur  greatly  increasing  the 


danger,  the  chief  being  lobular  or  more 
exte°isive  pulmonary  collapse,  acute  em- 
physema, lobular  or  lobar  pneumonia, 
congestion  ending  in  oedema,  and  pleu- 
risy. 

The  term  "Peripneumonia  Notha"  is 
applied  rather  vaguely  to  some  cases  of 
Bronchitis.  With  some  it  is  .synonymous 
with  Capillary  Bronchitis  ;  but  it  seems 
more  appropriately  to  refer  to  the  disease 
occurring  in  an  old  or  enfeebled  subject, 
after  some  chronic  malady,  with  febrile 
symptoms  at  first,  but  signs  of  adynamia, 
and  deficient  aeration  of  the  blood  settini,' 
in  early 

3.  Bronchitis  occurring  in  cox- 
nection  with  the  exanthemat.\.— 
Some  of  these  are  never  free  from  a  cer- 
tain amount  of  bronchial  catarrh,  more 
especially  typhoid  fever  and  measles,  and 
it  may  constitute  the  chief  source  of  dan- 
ger. It  is  very  apt  to  come  on  insid- 
iously without  pain  or  difficulty  of  breath- 
ing, and  scarcely  any  notable  cough  or 
expectoration.  In  short,  physical  signs 
may  alone  indicate  the  existence  of  the 
catarrh.  On  the  other  hand,  the  attack 
may  be  exceedingly  severe,  and  mask  for 
a  time  the  nature  of  the  fever.  In  mea- 
sles constantly,  and  in  scarlatina  usually, 
coryza  exists  at  the  outset,  but  in  the 
other  fevers  it  is  commonly  absent.  The 
Bronchitis  may  come  on  early  or  late  in 
the  case.  Should  it  be  extensive,  or  the 
patient  l)e  much  weakened,  it  is  a  serious 
complication,  and  may  rapidly  lead  to  a 
fatal  result.  It  is  important  to  bear  in 
mind  tlie  non-occurrence  of  subjective 
symptoms,  and  that  it  is  necessary  to  em- 
ploy physical  examination  of  the  chest  at 
frequent  intervals. 

4.  Bronchitis  in  connection  with 
Blood  Diseases. — In  some  instances  it 
may  be  considered  as  truly  secondary,  de- 
pending immediately  upon  the  poisoned 
state  of  the  blood  ;  but  in  others  this  only 
acts  as  a  strong  predisposing  cause.  Here 
again  the  disease  is  prone  to  come  on  in- 
sidiously, without  any  marked  symptoms, 
and  also  to  last  a  long  time,  often  becom- 
ing chronic.  The  expectorated  matters 
are  said  to  contain  some  of  the  poisonous 
materials  which  accumulate  in  the  blood, 
such  as  sugar  in  diabetes,  urea  in  Bright's 
disease,  uric  acid  in  gout,  &c. 

•5.  Bronchitis  in  connection  with 
Chronic  LuNCt  and  Heart  Diseases. 
— When  occurring  as  the  result  of  de- 
posits in  the  lungs,  especially  tubercle, 
Bronchitis  is  very  commonly  localized  to 
their  immediate  neighborhood,  and  hence 
is  often  confined  to  the  apex.  It  is  not 
preceded  by  coryza,  and  there  are  usually 
no  marked  symptoms.  Should  there  have 
been  previous  chronic  Bronchitis,  espe- 
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dally  with  emphysema,  upon  which  an 
acute  attack  has  supervened,  dyspnoea  is 
always  considcrahle,  aud  is  liable  to  be- 
come extremely  urgent,  with  earl}^  and 
grave  cyanotic  sii^ns,  particularly  if  the 
heart  is'also  aflectcd.  OCdema  of  the  (>x- 
Iremities,  or  even  of  the  trunk,  readily 
occurs.  Pain  is  frequently  absent,  but 
the  cough  is  distressing  aud  severe.  In 
cases  of  emphysema,  the  expectoration  is 
at  first  very  frothy,  as  well  as  abundant. 
Even  a  slight  amount  of  acute  Bronchitis, 
superadded  to  extensive  (.;hronic  catarrh 
with  emphysema,  brings  with  it  much 
danger. 

6.  Mechanical  Beonchitis.  —  The 
various  irritating  substances,  such  as 
charcoal,  &c.,  when  inspired,  at  first  give 
rise  to  slight  but  repeated  attacks  of  acute 
catarrh,  without  coryza,  not  attended 
with  pain  or  fever,  but  having  an  exceed- 
ingly irritable  and  frequent  cough,  with- 
out much  expectoration,  which  contains 
some  of  the  particles  inhaled.  The  con- 
dition soon  becomes  chronic,  and  will  call 
for  a  few  further  remarks  wdien  Chronic 
Bronchitis  is  treated  of. 

Under  this  head  it  will  be  necessary  to 
notice  briefly  those  cases  in  which  bron- 
chitic  symptoms  are  brought  on  by  the 
inhalation  of  certain  vegetable  matters, 
the  most  important  being  "  hay-asthma," 
or  "hay-fever."  The  symptoms  of  bron- 
chial irritation  are  prominent.  There  are 
frequent  and  severe  paroxysms  of  cough- 
ing, but  there  is  generally  no  expectora- 
tion, or  at  most,  a  small  quantity  of  clear, 
thin,  watery  mucus.  Breathing  is  much 
oppressed,  and  there  is  often  considerable 
soreness  behind  the  sternum.  Marked 
coryza  occurs,  and  other  indications  that 
the  whole  tract  of  the  respiratory  mucous 
membrane  is  involved  ;  much  general  lan- 
guor and  want  of  energy  is  experienced, 
but  fever  is  absent.  Only  a  few,  possess- 
ing a  special  idiosyncrasy,  are  liable  to 
this  complaint,  and  they  are  attacked  on 
the  slightest  exposure  to  the  exciting 
cause,  and  sometimes  apparently  even 
without  this  ;  hence  they  usually  suffer 
every  hay  season.  The  symptoms  come 
on  suddenly,  and  are  severe  almost  from 
the  outset ;  they  may  last  from  two  to  six 
weeks  or  more. 

Ipecacuanha  produces  very  similar  ef- 
fects, and  I  am  acquainted  ivith  a  case 
which  recently  occurred,  in  which  a  severe 
attack  resulted  from  smelling  for  a  mo- 
ment a  bottle  containing  ipecacuanha 
powder,  as  an  experiment,  the  patient 
having  previously  suffered  in  a  similar 
way. 

Physical  Signs : — 1.  Inspection,  [a)  Form 
and  size  of  chest  rarely  altered,  but  if  the 
lungs  are  greatly  distended,  the  chest  may 
be  somewhat  enlarged,  but  equally  so 
throughout,    [h]  MovenKnts  more  frequent 


and  more  rapid  than  in  health,  in  propor- 
tion to  the  amount  of  dyspmxa.  Expira- 
tion is  evidently  difficult  and  inell'ectual, 
and  hence  protracted.  In  most  cases  the 
abdominal  movements  are  in  excess  of 
the  thoracic,  but  if  there  is  extensive  ac- 
cumulation in  the  tubes,  the  upper  costal 
movements  Ijecome  considerably  the  more 
marked,  and  elevation  is  often  in  excess 
of  exi)ansion.  Much,  however,  will  de- 
pend on  age,  sex,  the  extent  of  the  tubes 
involved,  itc.  In  children,  particularly  if 
they  are  subjects  of  rickets,  signs  of  more 
or  less  imperfect  inspiration  are  com- 
monly observed.  The  epigastrium,  ensi- 
form  cartilage,  and  c(3ntiguous  rib  car- 
tilages sink  in  during  each  inspiratory 
act,  the  lower  ribs  are  drawn  in  later.iUj-, 
and  tlie  supra-clavicular  regions  become 
deeply  hohow.  Niemeyer  mentions  an- 
other sign  of  the  same  condition,  viz. 
"  prominence  of  the  supra-  aud  infra-clav- 
icular regions,  with  feeble  respiratory 
movements." 

2.  Pnlpation. — In  addition  to  the  signs 
mentioned  under  '■Inspection,"  palpa- 
tion reveals  usually  "  rhonchal  fremitus," 
of  variable  quality  and  extent.  It  may 
be  felt  over  a  large  area,  without  a  large 
number  of  tubes  being  necessarily  in- 
volved ;  but  should  it  continue  thus  for 
some  days,  it  indicates  widely-spread 
Bronchitis.  The  presence  of  this  fremi- 
tus shows  that  some  of  the  more  super- 
ficial tubes  are  affected.  It  generally 
accompanies  both  inspiration  and  expira- 
tion, but  it  is  often  more  marked  during 
one  or  other  act.  A  cough  may  cause  it 
to  disappear,  or  alter  its  position.  Stokes 
states  that  it  is  more  marked  in  females, 
and  o^'cr  the  lower  and  middle  part  of 
the  chest.  It  may  be  felt  only  in  front, 
aud  over  the  upper  part  of  the  chest. 
This  sign  is  of  great  importance  in  the 
physical  examination  of  very  young  in- 
fants. Yocal  fremitus  varies  widely,  and 
cannot  be  relied  on.  Tussive  fremitus  is 
often  well  marked. 

3.  Percussion. — In  most  cases  the  area 
and  amount  of  pulmonary  resonance  are 
not  obviously  altered.  It  not  unfrequently 
happens,  however,  especially  in  children, 
that  owing  to  the  air-vesicles  and^  small 
tubes  being  permanently  distended  in  con- 
sequence of  obstruction,  the  resonance  is 
in  excess,  both  in  extent  and  degree,  and 
is  not  diminished  after  expiration  in  the 
normal  proportion.  Barely,  a  certain 
amount  of  deficiency  in  tone  may  be  no- 
ticed over  the  base  of  the  lungs  poste- 
riorly, owing  to  great  accumulation  of 
secretion,  congestion  with  cedema,  or  lobu- 
lar collapse  ;  and  the  same  may  be  ob- 
served in  other  parts  of  the  chest,  if  col- 
lapse has  resulted  from  obstruction  of  a 
large  tube,  or  even  extensively  should  the 
mam  bronchus  be  pressed  upon  by  en- 
larged glands,  which  is   said   to  happen 
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sometimes.  In  infants,  a  sound  resem- 
bling the  "  hruit  de  potfele"  may  often  be 
produced  by  sliarp  percussion,  especially 
during  expiration,  variable  in  its  site. 

4.  Auscultation,  (a)  Respiratory  Sounds. 
^  These  vary  considerably  in  different 
parts  of  the  chest.  "Where  the  tubes  are 
free  the  sounds  are  loud  and  exaggerated, 
and  this  is  usually  the  case  towards  the 
upper  part  of  the  thorax.  Over  the 
alfected  regions  they  are  weak,  and  may 
become  totally  suppressed,  owing  to  the 
narrowing  or  complete  closure  of  the  tubes 
by  thickened  membrane  and  secretion  ;  or 
temporaril3-,  from  spasm  of  the  muscular 
fibres.  Their  quality  is  always  harsh  and 
coarse,  and  expiration  is  prolonged.  In 
the  early  stage  the  sounds  seem  dry,  but 
later  on  certain  rhonchi  are  mingled  with 
them,  by  which  they  may  be  completely 
masked. 

(6)  Adventitious  Sounds.  ■ —  These  in- 
clude the  various  "  rhonchi"  produced  by 
the  air  passing  through  tubes  containing 
fluid,  or  diminished  in  calibre  by  thick- 
ened mucous  membrane  or  spasm.  They 
^•nr3r  with  the  nature  and  quantity  of  the 
fluids,  the  size  of  the  tubes  in  which  they 
are  originated,  &c.,  and  are  divided  into 
"dry"  and  "moist."  The  former  com- 
prise the  "  sonorous,"  which  are  very  low- 
pitched  and  grave  in  tone,  resembling  the 
sound  of  snoring  generally,  but  sometimes 
of  rubbing  or  other  quality,  often  heard 
extensively,  and  giving  an  impression  of 
superficialness  in  their  origin  ;  and  the 
"si'6'JkmJ,"  which  are  high-pitched,  and 
may  be  musical,  hissing,  or  whistling.  If 
the  sibilant  rhonchi  are  extensively  heard, 
it  indicates  that  the  smaller  tubes  are 
affected.  Occasionally  "clicking"  sounds 
of  dry  character  are  observed.  The 
"moist"  rhonchi  are  all  more  or  less 
bubbling,  being  caused  by  the  passage  of 
air  through  fluid.  They  vary  much  in 
size,  quality,  and  pitch,  according  to  the 
quantity  and  consistence  of  the  fluid  and 
the  dimensions  of  the  tubes  in  wlijch 
they  are  produced,  and  the  varieties  are 
named  "mucous,"  "submucous,"  "sub- 
crcpitant,"  &c.  Occasionally  they  have 
a  "rattling"  character. 

It  will  be  readily  understood  that  these 
rhonchi  are  variously  combined,  and  are 
heard  in  different  parts  of  the  chest,  ac- 
cording to  the  seat,  extent,  and  stage  of 
the  Bronchitis.  Generally  they  exist  on 
both  sides,  though  not  to  the  same  degree, 
but  may  be  localized  to  a  part  of  one  lung. 
At  first  the  "  dry"  may  alone  be  present, 
but  the  "moist"  are  soon  added,  and 
frequently  both  forms  are  perceptible  from 
the  first.  The  "moist"  are  usually  most 
marked  behind  and  towards  the  base  of 
the  lungs.  All  kinds  are  liable  to  change 
their  sites,  as  well  as  to  disappear  for  a 
time,  sometimes  suddenly,  either  from  the 
secretions  having  been  driven  out  of  the 


tubes,  or  because  these  have  become  thor- 
oughly blocked  up.  A  strong  cough  will 
offen  disperse  many  of  them.  These  re- 
marks are  especially  true  with  regard  to 
the  sonorous  and  sibilant  rhonchi. 

When  Capillary  Bronchitis  is  present, 
abundant  and  very  minute  bubbling  rhon- 
ich  are  heard  towards  the  lower'part  of 
both  lungs,  accompanying  inspiration  and 
expiration,  and  completely  hiding  the 
breath-sounds  ;  while  higher  up  they  are 
larger,  and  the  respiratory  sounds  are 
perceived,  altered  in  quality.  This  may 
be  partly  the  result  of  gravitation,  but 
very  extensive  and  minute  rhonchi  indi- 
cate that  the  smaller  tubes  are  themselves 
implicated. 

(c)  The  action  of  the  heart  sometimes 
causes  rhonchal  sounds. 

Vocal  resonance  is  not  materially  al- 
tered in  either  direction.  The  cough  is 
generally  very  loud,  and  gives  rise  to  a 
number  of  rhonchal  sounds. 

5.  Position  of  Organs. — As  a  rule  this  is 
normal,  but  if  the  lungs  are  greatly  dis- 
tended the  di.aphragm  is  depressed,  and 
with  it  the  liver  and  spleen  somewhat. 
The  heart  is  said  to  lie  pushed  downwards 
and  to  the  right.  In  some  cases  which 
have  recently  fallen  under  my  notice  in 
the  post-mortem  room,  the  heart  was  so 
placed  that  its  right  border  lay  almost 
horizontally  on  the  diaphragm,  and  its 
apex  was  outside  the  left  nipple-line,  oc- 
cupying a  similar  jsosition  to  that  de- 
scribed by  Niemeyer  as  occurring  in  em- 
physema. 

Duration  and  Teejiixation.  —  In 
the  milder  forms  the  duration  varies  from 
four  or  five  days  to  three  weeks  or  more, 
but  a  case  is  usually  convalescent  under 
nine  to  twelve  days.  In  fatal  cases  of 
Capillary  Bronchitis  death  generally  oc- 
curs in  a  few  days,  but  it  is  difficult  to  lay 
down  any  certain  average.  Walshe  gives 
from  the  sixth  to  the  eighth  day  for  chil- 
dren, from  the  J;enth  to  the  twelfth  for 
adults.  Convalescence  is  not  thoroughly 
established  for  some  time  in  cases  that 
recover,  but  generally  begins  under  throe 
weeks.  The  clinical  terminations  are: 
(a)  complete  recovery,  (6)  death,  (c)  transi- 
tion into  the  chronic  state.  Eelapse  may 
occur,  or  an  extension  of  the  Bronchitis ; 
but  this  is  not  common.  As  already  men- 
tioned, it  is  an  affection  very  liable  to  re- 
cur. It  should  be  mentioned  that  it  may 
leave  behind  it  permanent  emphysema,  or 
may  be  the  foundation  of  certain  forms 
of  phthisis.  INiemeycr  believes  that  ex- 
tensive acute  bronchial  catarrh  is  the 
most  common  cause  of  "  galloping  con- 
sumption." 

Diagnosis. — The  characteristic  symp- 
toms of  ordinary  Bronchitis  are  the  vari- 
ous   sensations    behind  the    sternum,  a 
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greater  or  less  sense  of  oppression,  often 
amouuting  to  dyspnoea,  A\'ith  wlicezing, 
cough,  and  expectoration,  having  the 
characters  already  described.  Tlie  pre- 
vious catarrh,  as  well  as  the  general  symp- 
toms, vfith  slight  but  repeated  rigors,  and 
absence,  or  comparatively  small  degree, 
of  fever,  are  also  important.  The  more 
significant  physical  signs  include  absGuce 
of  dulness,  or  any  material  alteration  in 
tlie  vocal  fremitus  or  resonance;  the  char- 
acters of  the  breath-sounds,  but  especially 
the  presence  of  the  various  rhonchi,  as 
indicated  by  palpation  and  auscultation. 
In  the  majority  of  cases  there  is  no  diffi- 
culty in  arriving  at  a  proper  diagnosis, 
but  doubt  may  arise  in  some  instances. 
It  will  be  necessary  to  notice  briefly  the 
special  diagnosis  of  Bronchitis  from  cer- 
tain other  affections. 

It  cannot  be  decided  in  the  earlier  stage 
of  hooping-cough,  wliethcr  the  case  is  not 
one  of  Bronchitis.  Subsequently  the 
paroxysmal  nature  of  the  attacks — with 
the  peculiar  cough  and  expectoration, 
often  followed  by  vomiting — is  sufficiently 
characteristic  of  hooping-cough.  How- 
ever, it  may  be  complicated  with  Bron- 
chitis, which  is  then  revealed  by  its  phy- 
sical signs. 

In  some  children  the  breathing  of  Bron- 
chitis may  at  first  somewhat  resemble  that 
of  croup,  the  cough  being  at  the  same 
time  hard  and  ringing  or  husky,  and  the 
voice  affected.  The  evidences  of  Bron- 
chitis in  such  a  case  are,  the  presence  of 
catarrh  ;  breathing  less  affected,  and  not 
truly  stridulous,  but  wheezing  ;  fever  alj- 
seut  or  slight ;  the  cough  is  soon  moist, 
and  expectoration  may  be  obtained  by 
wiping  the  base  of  the  tongue,  which  does 
not  contain  any  shreds  of  membrane. 
Physical  examination  also  shows  tlie  ex- 
istence of  rhonchi,  &c. 

Laryngitis  in  the  adult  is  distinguished 
by  its  own  special  sj'mptoms,  wliich  are 
localized  in  this  part,  and  by  the  absence 
of  the  chest-symptoms  and  physical  signs 
of  Bronchitis. 

Pneumonia  occurring  in  the  adult  is 
usually  easily  diagnosed  from  Capillary 
Bronchitis  by  attention  to  the  following 
points.  There  is  a  single,  prolonged,  and 
severe  introductory  rigor,  followed  by  in- 
tense fever,  with  a  burningly  hot  and  dry 
skin.  A  sharp  pain  is  experienced  in  the 
side,  and  the  cough  is  less  marked,  being 
usually  attended  with  rusty  expectoration. 
The  pulse-respiration  ratio  is  more  dis- 
turbed, but  the  sense  of  dyspncea  is  less, 
and  there  are  no  cyanotic  appearances. 
Physical  examination  discloses  dulness, 
increased  vocal  fremitus  and  resonance, 
crepitant  rhonchus,  and  bronchial  or  tu- 
bular breathing,  in  pneumonia,  usually 
limited  to  one  base.  When  an  acute  at- 
tack supervenes  upon  Chronic  Bronchitis, 
it  may  give  rise  to  dulness  at  one  base, 


and  respiration  may  become  high-pitched, 
bronchial,  or  even  dillused  browing,  but 
it  is  never  actually  tubular,  and  vocal 
resonance  is  not  of  a  metallic  and  suillling 
character.  In  such  a  case  attention  ums't 
also  be  paid  to  the  symptoms.  From 
lobular  pneumonia  occurring  in  children 
the  diagnosis  is  often  diflicult.  In  this 
affection  frequently  no  dulness  can  be  ob- 
served, or  it  may  be  present  in  Bronchitis 
from  collapse.  In  the  latter  the  moist 
rhonchi  are  much  more  diflused,  and  of 
larger  size  ;  at  first  they  are  generally 
limited  to,  and  throughout  are  most 
marked  at  the  bases,  whereas  in  lobular 
pneumonia  they  are  scattered  irregularly. 
Tubular  breatliing  is  not  heard  in  Bron- 
chitis. There  is  less  fever,  and  the  skin 
is  not  acridly  hot,  being  often  moist.  The 
respirations  are  more  frequent  in  lobular 
pneumonia,  but  the  sense  of  dyspnoea  is 
much  less  as  well  as  the  asphyxial  aj^pear- 
ances  and  general  anxiety. 

The  symptoms  and  physical  signs  of 
pleurisy  are  so  totally  different  from  those 
of  Bronchitis,  that  it  does  not  appear 
necessary  to  say  anything  as  to  their 
diagnosis. 

When  a  child  is  attacked  with  bronchial 
symptoms,  it  is  sometimes  diflicult  to  de- 
termine at  first  whether  they  constitute 
the  entire  ailment,  or  are  associated  with 
one  of  the  exanthemata.  The  amount  of 
fever  as  evidenced  by  the  thermometer, 
and  the  special  symptoms  premonitory  of 
the  various  fevers,  must  be  the  guides 
until  the  eruption  appears.  The  same 
applies  to  typhoid  fever,  at  any  age,  which 
may  be  at  the  early  period  masked  by  the 
bronchial  catarrh  if  its  ordinary  symp- 
toms are  not  prominent.  The  thermome- 
ter will  prove  of  great  value  in  any  such 
cases. 

From  the  various  forms  of  acute 
phthisis.  Capillary  Bronchitis  may  be 
distinguished  by  the  following  characters. 
The  fever  is  much  less,  and  consequently 
the  temperature  is  considerably  lower; 
the  pulse-respiration  ratio  is  less  pervert- 
ed ;  signs  of  asphyxia  set  in  ;  there  is  free 
expectoration  of  a  muco-purulent  charac- 
ter. There  are  abundant  dr}'  and  moist 
rhonchi,  the  latter  being  most  raarl^ed  be- 
low. In  one  form  of  acute  phthisis  there 
are  signs  of  consolidation,  followed  by 
those  of  cavities.  In  the  true  tubercular 
miliary  form  there  are  hardly  any  physi- 
cal signs  except  scattered  rhonchi,  which 
are  most  abundant  towards  the  upper 
part  of  the  lung.  The  dyspncea  is  very 
great,  and  there  is  violent  fever. 

Peognosis  akd  Mortality.— As  will 
be  seen  from  the  tables  given  when  con- 
sidering the  causes  of  Bronchitis,  this  is  a 
disease  attended  with  much  danger,  espe- 
cially if  it  be  extensive.  Its  prognosis 
must  be  guided  by  the  following  circum- 
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stances :  1,  Ar/r.  The  mortality  is  far 
grtater  among  children,  especially  young 
infants,  and  the  aged,  than  in  adults. 
2.  State  of  Health.  The  danger  will  be 
increased  in  proportion  as  this  is  below 
par,  and  particularly  if  there  is  any  posi- 
tive disease  present,  either  acute  or 
chronic.  3.  Extent  of  iitjlammation.  K 
both  lungs  are  widely  affected  with  Capil- 
lary Bronchitis,  the  prognosis  is  grave, 
even  in  healthy  adults.  4.  Freviotis  state 
of  the  lungs  and  heart.  Any  chronic  dis- 
ease of  these  organs  will  seriously  aggra- 
vate the  danger,  but  especially  extensive 
eniphj-sema,  with  dilatation  of  the  right 
cavities  of  the  heart.  5.  Special  synqj- 
toms.  Those  of  evil  import  are — exces- 
sive expectoration,  of  thick  and  viscid 
character,  and  brought  up  with  difficult}' ; 
suppression  of  cough,  with  accmwulation 
of  secretion  in  the  tubes  ;  very  frequent 
and  rapid  breathing,  with  signs  of  as- 
phyxia ;  quiet  and  shallow  breathing  in 
srn  othem'ise  bad  case  ;  evidences  of  im- 
perfect inspiration  in  children  ;  very  fre- 
quent and  feeble  pulse ;  adynamic  symp- 
toms ;  the  head  being  'kept  on  a  low  level 
from  the  first  in  a  grave  case.  6.  Presence 
of  complications.  Those  that  add  gener- 
ally to  the  gravity  of  the  case  are — col- 
lapse ;  pneumonia,  lobar  or  lobular  ;  con- 
gestion with  cedeiiia  ;  acute  emph3'sema  ; 
pleurisy ;  gastric  or  intestinal  catarrh. 
1.  Epidemic  character.  8.  Time  and  method 
rf  treatment.  The  sooner  appropriate  care 
and  treatment  are  adopted,  the  more 
likely  is  a  case  to  be  brought  to  a  favor- 
able issue. 

Pathology. — Bronchitis  is  inmost 
cases  a  catarrhal  inflammation  of  the  mu- 
cous membrane  lining  the  lironchial  tubes, 
and  is  often  associa,ted  with  a  similar  con- 
dition in  the  trachea.  The  membrane 
becomes  liypcr;emic,  and,  as  a  result  of 
this,  excessive  fluid  is  soon  poured  out 
into  the  tubes,  as  well  as  into  the  sub- 
. stance  of  the  tissues.  Nutrition  is  per- 
verted, and  an  excessive  formation  of 
cells  takes  place  on  the  surface  of  the 
membrane ;  these  are  thrown  off  in  a 
more  or  less  imperfect  state,  and,  min- 
gling with  the  fluid,  give  rise  to  the  va- 
rious corpuscles  seen  in  the  expectoration, 
to  which  this  principally  owes  its  increas- 
ing opacity.  In  many  eases  it  is  a  purely 
local  complaint,  the  result  of  direct  irrita- 
tion ;  in  others  it  is  but  a  part  of  some 
general  condition  of  the  system,  produced 
under  the  influence  of  "cold"  and  other 
agencies,  in  which  themucous  membranes 
are  very  liable  to  sufl'er  more  or  less  ex- 
tensively. Again,  in  some  instances  it 
appears  to  be  an  attempt  on  the  part  of 
the  membrane  to  assist  in  throwing  off 
some  morbid  material  contained  in  the 
blood,  wliieh  is  attended  with  congestion. 
"With  regard  to  what  is  termed  "Capil- 


lary Bronchitis,"  in  many  instances  un- 
doubtedly this  term  is  properly  applied. 
There  is  an  actual  inflammatory  state  of 
the  smaller  tubes,  which  may  either  ex- 
tend from  the  larger  tubes,  or  originate 
there  in  the  first  instance,  or,  I  believe, 
may  in  some  cases  be  caused  by  the  irri- 
tation of  secretions  formed  in  the  larger 
tubes,  running  back  into  the  smaller. 
But  in  other  instances  there  are  no  evi- 
dences of  any  inflammation  in  the  capil- 
lary tubes,  and  it  seems  p)robable  that 
there  is  merely  a  collection  of  fluid  in 
these  tubes,  which  has  flowed  down  from 
those  of  larger  calibre,  in  consequence  of 
a  want  of  power  to  expectorate.  This 
would  be  aided  by  gravitation,  as  well  as 
by  the  destruction  of  the  ciliated  epithe- 
lium, and,  after  a  while,  by  paralysis  of 
the  muscular  fibres  in  the  walls  of  the 
bronchi.  The  fluids  thus  accumulating, 
added  to  that  normally  forming  in  the 
tubes,  which  might  be  somewhat  increased 
from  congestion,  would  account  for  the 
serious  symptoms  in  these  cases.  The 
fever  which  may  accompany  Bronchitis 
is  not  usually  due  to  the  inflammation, 
but  is  a  part  of  the  general  state.  None 
is  present  if  the  affection  is  hicnl  and 
limited.  The  asphyxial  symptoms  arc 
easily  exjDlained  by  the  obstruction  in  the 
air-tubes,  and  consequent  interference 
with  the  due  aeration  of  the  blood.  In 
proportion  as  the  vital  powers  are  below 
par  Vv'ill  be  the  tendency  of  the  combined 
fever  and  imperfect  respiratory  process  to 
lead  to  a  fatal  result. 

^Morbid  Axato:mv. — On  opening  the 
thorax  of  a  person  who  has  died  from  ex- 
tensive Bronchitis,  the  lungs  do  not  col- 
lapse, but  remain  distended,  or  may  even 
bulge  out :  this  is  caused  by  the  air  being 
unable  to  escape  through  the  ol^structed 
tubes,  and  even  pressure  cannot  mate- 
rially diminish  their  bulk.  The  degree 
of  this  distension  will,  of  course,  vary 
with  the  number  and  size  of  the  tubes 
affected.  The  mucous  membrane  pre- 
sents various  forms  of  redness,  and  gene- 
rally all  are  seen  more  or  less  in  the  same 
case.  Thus,  it  may  be  arborescent,  ca- 
piliform,  mottled,  streaked,  in  points,  or 
diffused,  but  it  is  not  uniformly  spread 
over  a  large  surface  as  a  rule.  In  tint  it 
may  vary  from  a  bright,  vivid  pink-red, 
to  a  somewhat  dark,  venous  hue,  the  lat- 
ter being  observed  in  the  later  stages.  It 
is  sometimes  scarlet,  and  has  a  velvety 
appearance.  The  redness  does  not  ordi- 
narily extend  beyond  the  fourth  or  fifth 
divisions,  often  not  beyond  the  second  or 
third,  but  it  is  said  that  even  the  finest 
ramifications  may  exhibit  it.  It  is  gener- 
ally more  marked  towards  the  upper  part 
of  the  lung.  Possibly  the  action  of  the 
elastic  and  muscular  fibres  in  the  walls  of 
the  bronchi  may  diminish  it  after  death. 
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Where  the  tubes  hifiircate,  it  is  often 
well  marked.  Tiiickening  and  opacity  of 
the  membrane  are  also  observed,  to  a 
greater  or  less  degree,  from  distension  of 
the  vessels  and  infiltration  into  its  sub- 
stance ;  from  this  cause,  as  well  as  fre- 
quently from  the  presence  o'f  exudation  in 
the  submucous  tissue,  the  tubes  are  re- 
duced in  calibre,  but  unequallj',  and  the 
surface  of  the  membrane  appears  uneven. 
The  more  minute  tubes  may  be  completely 
closed  up ;  and  this  is  especially  apt  to 
happen  in  young  children.  The  tissue  of 
the  membrane  is  relaxed  and  softened  ; 
often  it  cannot  be  stripped  off  for  any 
length.  Patchy  abrasions  of  the  epithe- 
lium are  frequent,  giving  sometimes  an 
appearance  of  slight  ulceration,  but  this 
is  never  observed  in  children  (Vogel).  In 
the  very  early  stage  abnormal  dryness  is 
observed,  or  a  very  small  quantity  of 
transparent  tenacious  substance  covers 
the  surface.  Soon  excessive  secretion  is 
formed,  and  various  materials  are  found 
in  the  tubes,  corresponding  to  the  dift'er- 
ent  stages  of  the  expectoration.  They 
may  be  so  abundant  as  to  extend  from 
the  finest  ramifications  up  even  to  the 
trachea,  completely  filling  all  the  canals. 
In  appearance  the  contents  of  the  tubes 
resemble  frothy  mucus,  or  a  muco-puru- 
lent,  or  even  purulent-looking  fluid  ;  the 
degree  of  viscidity  and  adhesion  to  the 
surface  of  the  membrane  varies,  but  is 
usually  marked,  lilorc  or  less  blood  may 
be  present.  Sometimes  a  fibrinous-look- 
ing  material  is  seen  attached  to  the  sur- 
face, lying  loose  in  flakes  or  masses,  or 
even  forming  complete  casts  of  the  smaller 
tubes,  which  may  be  hollow  or  solid.  The 
microscope  reveals  epithelium  scales,  per- 
fect and  ciliated  in  the  early  stage,  but 
afterwards  imperfect,  small  and  some- 
what oval  in  shape  ;  so-called  mucus  and 
exudation  corpuscles ;  large  pus-corpus- 
cles, containing  numerous  granules;  some- 
times blood  disks ;  granular  material  in 
abundance.  More  cells  are  observed  in 
proportion  to  the  opacity  of  the  fluid.  It 
is  in  the  lower  and  more  dependent  parts 
of  the  lungs  that  the  secretions  are  found 
in  largest  quantity.  In  some  cases,  es- 
pecially in  children,  small  yellow  spots  are 
visible  near  the  surface,  due  to  accumu- 
lation in  the  air-cells  and  minute  tubes. 

Along  with  the  Bronchitis,  and  as  the 
result  of  it,  lobular  collapse  is  very  com- 
monly observed,  as  was  first  pointed  out 
by  Dr.  Gairdner.  This  condition  is  par- 
ticularly frequent  in  young  children.  If 
a  large  tube  is  blockccl  up,  more  extensive 
collapse  is  present.  In  some  cases  the 
bronchial  tubes  are  slightly  but  uniformly 
dilated,  and  acute  emphysema  is  said  to 
occur,  but  it  is  a  question  whether  in 
these  cases  the  air-vesicles  are  usually  ac- 
tually distended  beyond  their  normal  size 
iu  deep  inspiration,'and  therefore  whether 


the  term  emphysema  can  be  properly  ap- 
plied to  tills  condition.  Ijobular  pneu- 
monia is  occasionally  present,  and  may 
be  preceded  by  collapse.  Ordinary  lobar 
pnemnonia  is  rare.  There  may  be  more 
or  less  congestion  of  the  lungs  with  tt'de- 
ma,  or  these  organs  may  be  natural  in 
hue,  or  e\cn  paler  than  normal.  The 
bronchial  glands  are  often  large,  red,  and 
softened. 

The  blood  is  dark,  and  the  venous  sys- 
tem, with  the  right  side  of  the  heart,  over- 
loaded. 

Of  course  the  morbid  appearances  char- 
acteristic of  Bronchitis  will  vary  accord- 
ing to  its  extent.  Both  lungs  are  usually 
involved,  but  seldom  to  the  same  degree  ; 
nor  is  one  lung  affected  uniformly  through- 
out. Dificreut  conditions  are  seen  in  dif- 
ferent parts  of  the  same  lung.  The  mem- 
brane lining  the  smaller  tubes  suffers  less 
than  that  of  the  larger,  but  more  secretion 
is  sustained  in  the  former.  In  cases  of 
death  from  other  causes,  more  or  less 
Bronchitis  is  often  present. 

Treatment. — Xo  case  of  Bronchitis, 
however  slight,  should  be  neglected,  be- 
cause a  little  care  and  appropriate  treat- 
ment at  the  outset  may  soon  put  an  end  to 
an  attack  which  otherwise  might  become 
very  serious  or  even  lead  to  a  fatal  result. 
It  must  be  remembered  also  that  a  ca- 
tarrh, if  overlooked  at  first,  may  la}-  the 
foundation  for  certain  favorable  chronic 
affections.  The  treatment, will  necessa- 
rily vary  much  according  to  a  variety  of 
circumstances,  and  therefore  no  uniform 
method  can  be  laid  down.  I  shall  first 
consider  the  mode  of  dealing  with  an  or- 
dinary case  resulting  from  cold,  and  after- 
wards notice  any  modifying  conditions 
which  may  appear  to  call  for  remark. 

It  is  always  well,  if  possible,  to  make 
the  patient  keep  to  the  house,  or  even  to 
one  room,  maintained  at  a  uniform  tem- 
perature of  04:°  to  60°  Fahr.,  if  the  wcalh(.>r 
is  at  all  unfavorable;  but  under  any  circum- 
stances damp  night  air  must  be  avoided. 
Lying  up  thus  for  two  or  three  days,  will 
of'ten  cure  a  catarrh.  It  is  customary  as 
well  as,  I  believe,  useful  in  these  cases,  to 
endeavor  to  bring  about  a  free  action  of 
the  skin.  For  this  purpose  a  copious 
warm  drink  may  be  given  before  going  to 
bed,  such  as  hot  milk,  mulled  claret,  warm 
elder  wine,  or  even  some  strong  alcoholic 
stimulant,  such  as  hot  spirit  and  water. 
A  warm  foot-bath  should  be  used,  and 
some  mustard  and  salt  may  be  added  to 
the  water.  A  largo  quantity  of  bedclothes 
should  be  put  on  the  bed,  and  the  patient 
should  sleep  between  blankets.  Finally 
a  full  dose  of  Dover's  powder  m,ay  be  ad- 
ministered, or  a  diaphoretic  and  saline 
draught.  Some  recommend  a  hot-air  or 
vapor  bath,  and  a  Turkish  bath  has  cer- 
tainly often  the  eftect  of  curing  a  cold. 
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Wrapping  the  body  in  wet  sheets  is  em- 
ployed by  some  in  order  to  procure  free 
perspiration,  and  does  not  seem  to  be  at- 
tended with  danger.  It  is  generally  ad- 
visable to  apply  a  large  mustard  poultice 
over  the  front  of  thechest,  and  to  allow 
steam  to  he  inhaled  for  a  few  minutes. 

If  the  case  is  a  severe  one  from  the 
first,  and  attended  with  fever,  or  if  it  is 
not  checked  by  the  above  treatment,  more 
active  measures  will  be  required. 

Vencscrtinn  has  been  practised  exten- 
sively in  this  disease.  In  most  cases  it 
certainly  is  not  required,  while  in  those 
of  a  more  serious  type  it  is  extremely  rare 
to  meet  with  the  combination  of  condi- 
tions which  warrant  the  taking  of  blood 
from  the  arm.  These  conditions  are  said 
to  be  where  the  inflanniiation  is  marked 
and  extensive,  occurring  in  a  robust  and 
healthy  young  or  middle-aged  adult,  and 
accompanied  with  severe  sthenic  fever. 
It  can  be  safely  afBrmed  that  venesection 
is  scarcely  ever  called  for,  at  all  events  in 
town  districts.  Load  hleeding  by  leeches 
or  cupping  may  certainly  be  employed 
with  advantage  in  some  cases,  but  great 
discrimination  is  necessary  even  in  the 
use  of  these  modes  of  removing  blood,  and 
in  the  great  majority  of  instances  they  can 
well  be  dispensed  with. 

If  leeches  are  used,  they  should  be 
applied  over  the  front  of  the  chest,  or 
sometimes  at  the  base  posteriorly.  Their 
number  must  vary  according  to  circum- 
stances, but  certainly  more  than  from  five 
to  ten  are  seldom  advisable.  In  plethoric 
children,  the  blood  removed  by  two  or 
three  leeches  sometimes  relieves  great 
dyspncea  very  effectually.  Cupping^may 
be  performed  either  in  front  or  behind,  if 
thought  necessary,  to  the  extent  of  from 
three  to  six  ounces. 

It  is  certainly  improper  to  adopt,  as  the 
ordinary  practice,  any  mode  of  removing 
blood  in  cases  of  Bronchitis  ;  it  is  fat- 
safer  to  act  on  another  principle.  In  any 
doubtful  case  the  patient  will  stand  a 
better  chance  of  recovery  if  no  blood  is 
taken  away.  Free  dry  cupping  over  the 
chest,  both  front  and  back,  is  often  of 
much  service,  relieving  the  oppression 
and  dysjmoia,  and  it  is  quite  devoid  of 
danger. 

An  Emetic,  in  the  form  of  tartar  emetic, 
or  ipecacuanha,  is  made  use  of  by  some  at 
the  outset,  especially  in  children.  Though 
extremely  valuable  in  certain  conditions, 
it  appears  to  me  that  it  may  well  be  dis- 
pensed with  at  this  time.  The  bowels 
may  be  freely  opened  by  some  aperient, 
varying  according  to  the  age  and  condi- 
tion of  the  patient,  and  throughout  the 
case  mild  purgatives  must  be  used  as  re- 
quired. 

[There  is  a  strong  and  reasonable  ob- 
jection in  the  minds  of  many  practitioners, 
to  the  use  of  tartarized  antimony  as  au 


emetic  with  young  children.  With  infants 
under  two  years  of  age,  I  believe  it  ought 
never  to  be  so  employed  ;  and  rarely,  with 
them,  even  as  a  sedative  in  minute  doses. 
Very  small  quantities  of  it  will  sometimes, 
in  children,  produce  alarming  depres- 
sion.— H.] 

Among  medicinal  substances,  tortm- 
emetic  ranks  as  one  of  the  most  important 
during  the  early  stage  of  Bronchitis.  The 
dose  must  be  regulated  by  circumstances, 
but  from  a  third  to  half  a  grain  every  four 
hours  is  usually  sufficient  for  an  adult. 
It  may  be  given  in  a  saline  draught,  con- 
taining liquor  ammoniaj  acetatis,  and  its 
efi'ects  should  be  carefully  watched. 

Tincture  of  digitalis  is  also  employed  by 
some  at  this  period  of  the  case,  and  often 
with  marked  benefit.  Calomel  with  ophm 
is  recommended  if  either  of  the  above  can- 
not be  taken  from  any  cause,  but  it  seems 
to  me  of  very  doubtful  efficacy,  and  might 
be  often  injurious.  As  the  case  progresses, 
and  secretions  form  in  the  bronchial  tubes, 
the  main  indications  which  medicines 
have  to  fulfil  are  the  following :  1.  To 
assist  expectoration.  2.  To  alleviate 
cough,  due  regard  being  had  to  the 
proper  discharge  of  the  secretions.  3. 
To  diminish  the  quantity  of  the  expectora- 
tion. 4.  To  allay  spasm  of  the  tubes,  if 
present.  These  are  carried  out  by  the 
administration  of  various  expectorants, 
sedatives,  narcotics,  and  antispasmodics, 
in  different  combinations,  along  with  dia- 
phoretics or  demulcents.  The  chief  ex- 
pectorants are  ipecacuanha  wine,  tincture 
or  oxymel  of  squills,  compound  tincture  of 
camphor,  and,  later  on,  sesquicarbonate 
of  ammonia  or  chloride  of  ammonium, 
senega,  serpeutary,  galbanum,  ammonia- 
cum,  tincture  of  benzoin  and  balsam  co- 
paiba. The  sedatives  and  narcotics  prin- 
cipally used  are  hyoscyamus,  coniuni, 
opium,  or  morphia,  and  hydrocyanic  acid. 
The  most  important  antispasmodics  in- 
clude sulphuric  ether,  ethereal  tincture 
of  lobelia,  and  spirits  of  chloroform. 
These  various  medicines  must  be  em- 
ployed as  they  are  required,  and  no  rules 
can  be  laid  down  as  to  their  precise  use ; 
but  it  may  be  stated  that  the  less  stimu- 
lating expectorants  should  be  given  at 
first,  and  narcotics,  especially  opium, 
must  be  used  with  very  great  caution  if 
expectoration  is  difficult,  and  the  secre- 
tions tend  to  accumulate. 

Local  Applications. — Sinapisms  are  hene- 
fieial  even  from  the  first,  and  may  he  re- 
peated over  different  parts  of  the  chest. 
Hot  applications  are  also  of  much  value 
in  the  early  period,  especially  hot  moist 
flannels,  which  may  be  sprinkled  with 
turpentine,  or  linseed-meal  poultices, 
which  should  be  large,  applied  very  hot, 
changed  frequently,  and  continued  for 
some  time.  The  latter  are  particularly 
valuable  in  children.     Blisters  are  called 
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Ibr  after  expectoration  sets  in  anil  the 
acute  syuipLoms  liave  subsided.  One  of 
good  size  may  be  placed  over  tlie  front  of 
the  chest,  or  some  reconnnend  tlie  inter- 
scapular region  beliind  as  the  best  place 
for  a  blister,  because  more  fluid  will  be 
drawn  there,  but  the  discomfort  caused  is 
a  great  objection.  In  children  the  blister 
may  be  left  on  only  for  two  or  three  hours, 
and  afterwards  a  linseed-meal  poultice 
applied. 

If  the  affection  is  tending  to  become 
chronic,  other  forms  of  counter-irritation 
may  be  employed,  as  the  application  of 
croton  oil  liniment,  or  acetic  acid. 

Inhalations. — In  the  early  stage  inhala- 
tions of  simple  steam  are  decidedly  useful 
in  many  cases,  especially  if  the  larynx  is 
in  an  irritable  condition,  and  giving  rise 
to  constant  cough.  Later  on  medicated 
inhalations  are  of  service  under  certain 
circumstances,  such  as  those  of  conium, 
sulphuric  ether,  or  chloroform,  if  there  is 
much  spasm;  those  of  tar,or  creosote,  if  the 
expectoration  continues  very  abundant. 

Diet  and  Begimen.  —  It  is  quite  unne- 
cessary to  keep  patients  on  too  low  a 
diet,  and  they  may  have  a  fair  quantity 
of  beef-tea  and  milk  from  the  first.  With 
regard  to  stimulants,  it  is  impossible  to 
lay  down  any  positive  rules.  Ordinarily 
they  are  not  required,  and  might  be  in- 
jurious ;  but  if  there  are  any  indications 
for  their  administration,  such  as  a  tend- 
ency to  adynamia  or  asphyxia,  they 
should  be  given  without  delay,  and  their 
eflFects  watched.  Any  case  that  is  at  all 
severe  should  be  absolutely  confined  to 
the  bedroom,  kept  at  a  temperature  of 
66°  to  68°  Fahr.,  the  air  being  moistened 
by  steam  from  a  kettle  kept  constantly 
boiling  ;  at  the  same  time  the  room  should 
be  occasionally  well  ventilated,  the  pa- 
tient being  protected  from  draughts. 
Warm  clothing  must  be  worn,  including 
flannel,  with  a  sufficient  amount  of  bed- 
clothes. The  head  should  be  kept  high, 
and  cough  should  be  encouraged,  if  there 
appear  to  be  any  indication  that  the 
secretions  are  not  properly  discharged  ; 
on  the  other  hand  an  irritable  cough  may 
sometimes  be  subdued  by  an  effort  of  the 
will. 

In  treating  children,  emetics  are  useful 
at  the  outset,  if  the  attack  is  severe.  For 
ordinary  cases,  ipecacuanha  wine  consti- 
tutes a  valuable  medicine.  They  should 
be  encouraged  to  cough,  if  old  enough, 
and  means  should  be  used  to  make  them 
breathe  freely  and  expectorate ;  sleep 
must  not  be  too  prolonged  or  deep.  The 
throat  should  be  cleared  occasionally  from 
mucus  by  means  of  the  finger  ;  and  if  the 
physical  signs  show  that  fluids  are  accu- 
mulating in  the  tubes,  an  emetic  ought  to 
be  given,  the  best  being  sulphate  of  zinc. 
Xareotics  must  be  used  very  cautiously 
W  children.     They  should  drink  freely. 


Attention  must  be  paid  to  their  constitu- 
tional state,  such  as  rickets,  tubercidosis  ; 
and  if  either  of  these  exist,  all  depressing 
treatment  must  be  carefully  avoided.  The 
quality  and  quantity  of  the  milk  should 
be  looked  to. 

In  aged  persons  and  those  who  are  de- 
bilitated or  arc  sullering  from  any  acute 
or  chronic  disease,  depletion  in  any  form 
is  inadmissible.  Antimony  can  only  be 
given  very  cautiously,  and,  in  most  cases, 
stimulants  and  stimulant  -  expectorants 
are  reciuired  from  the  first.  Wine  or 
brandy,  with  plenty  of  strong  beef-tea 
and  other  nourishment,  must  be  adminis- 
tered, in  quantities  according  to  the  re- 
quirements of  the  case.  Sesquicarbonate 
or  muriate  of  ammonia,  cinchona,  cam- 
phor, sulphuric  ether,  spirits  of  chloro- 
form, senega,  squill,  galbanum,  ammoni- 
acum,  are  the  medicines  called  for. 

In  most  cases  of  Capillary  Bronchitis 
the  stimulant  treatment  is  decidedly  that 
which  yields  most  favorable  results.  If 
the  Bronchitis  originates  from  any  con- 
stitutional condition,  such  as  gout  or  tu- 
berculosis, the  treatment  appropriate  for 
these  affections  must  be  emploj'ed. 

When  an  acute  attack  supervenes  upon 
Chronic  Bronchitis,  free  dry  cupping,  with 
flying  blisters  over  the  chest,  are  very 
serviceable.  If  asphyxial  symptoms  set 
in,  the  stimulant  treatment  must  be  per- 
severed in.  Chlorate  of  potash  may  be 
given  frequently  as  a  drink  ;  artificial  res- 
piration and  galvanism  along  the  course 
of  the  vagus  nerve  are  recommended  in 
extreme  cases,  and  the  former  may  be 
carried  out  in  children  persistently  when- 
ever there  are  signs  of  danger.  A  warm 
bath,  with  cold  affusion  while  in  it,  is 
also  advocated  by  some  as  an  effectual 
mode  of  combating  asphyxia.  If  there  is 
a  great  amount  of  fever,  and  there  seems 
to  be  danger  from  this  cause,  quinine  is 
advisable,  in  doses  of  from  two  to  three 
grains  every  three  or  four  hours. 

During  convalescence,  tonics,  such  as 
quinine,  mineral  acids,  iron,  may  be 
added  to  the  other  medicines.  The  cloth- 
ing should  be  warm,  and  a  pitch-plaster 
may  be  worn  on  the  chest.  Cold  and 
damp  must  be  avoided  for  some  time, 
and  the  patient  should  not  neglect  proper 
precautions  until  perfectly  convalescent. 

In  those  who  are  subject  to  Bronchitis, 
prophylactic  measures  are  called  for.  All 
causes  likely  to  bring  it  on  must  be  avoid- 
ed ;  if  possible,  a  change  to  a  warm  cli- 
mate during  the  cold  season  should  be 
enjoined.  Cold  sponging  is  useful,  espe- 
cially for  children,  who  should  be  properly 
clothed,  but  not  immoderately.  Consti- 
tutional treatment  may  be  called  for. 

With  regard  to  the  treatment  of  hay- 
asthma,  during  the  attack  small  doses  of 
dilute  hydrocyanic  acid,  with  tincture  of 
lobelia   and    other    antispasmodics,    fre- 
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i\il  change,  and  Imtj-ric  and  other  iicids 
have  been  detected,  as  in  a  case  of  Ur. 
La)'cock's.  Minute  microscopic  sloughs 
of  the  raucous  membrane  have  also  been 
considered  as  its  cause.  Streaks  of  blood 
may  be  observed,  especially  if  the  cough 
is  very  violent  and  expectoration  diffi- 
cult, and  still  more  if  heart-disease  exists. 
With  the  aid  of  the  micniseope,  abundant 
imperfect  epithelium-cells  are  seen  with 
pus-cells  and  granular  matter.  Blood- 
cori)uscles  are  frequently  visible  also. 

Tliere  may  be  not  the  least  uneasiness 
or  pain  behind  the  sternum,  or  it  may  be 
pnsi-nt  at  first,  and  afterwards  cease. 
Generally  a  certain  amount  exists,  and 
particularly  a  sense  of  soreness  after 
severe  cough.  In  severe  cases,  breathing 
is  somewhat  short  on  exertion,  and  during 
the  fits  of  coughing  the  respirations  are 
increased  in  number,  but  evident  dys- 
pnoea does  not  exist,  unless  there  is  em- 
physema. 

The  constitution  does  not  sutler  in  the 
milder  attacks,  and  the  general  condition 
is  unimpaired  ;  Ijut  in  permanent  and  ex- 
tensive Chronic  Broncliiiis  the  system  is 
gravely  affected,  on  account  of  the  inter- 
ference with  sleep,  abundant  expectora- 
tion, and  other  circumstances.  The  flesh 
wastes,  and  emaciation  may  become  mark- 
ed, but  it  does  not  go  beyi^md  a  certain 
point,  and  then  remains  stationary.  The 
strength  is  reduced  in  proportion  to  the 
wasting.  A  slight  degree  of  fever  often 
sets  in  towards  the  evenintj,  followed  by 
copious  sweats  at  early  morning,  and  there 
may  be  marked  liei;tio  fever.  Tins  in- 
creases the  loss  of  flesh  materially.  The 
digestive  organs  usually  suffer  to  a  greater 
or  less  extent,  as  evidenced  by  a  furred 
tongue,  deficient  appetite,  and  constipa- 
tion. If  the  system  is  much  implicated, 
the  patient  is  quite  unable  to  follow  any 
employment. 

2.  A  ver}'  characteristic  class  of  cases 
is  that  which  is  described  under  the  terms 
"dry  catarrh"  ('■'■  rdtnrrh  .Sfc"  of  Laen- 
nccj,  or  "dry  bronchial  irritation."  In 
this  form  of  Bronchitis  very  little  secre- 
tion is  produced,  and  that  principally  in 
the  smaller  tubes.  The  mucous  mem- 
brane is  in  an  exceedingly  irritable  state, 
and  hence  violent,  prolonged,  and  verj' 
distressing  fits  of  coughing  come  on,  dur- 
ing which  the  face  lieeomes  turgid  and 
red,  and  the  vems  swell  out,  the  smaller 
vessels  at  last  remaining  permanently  dis- 
tended. There  is,  as  a  rule,  no  expectora- 
tion at  the  close  of  the  paroxysm,  but 
sometimes  a  small  mass  of  tough,  viscid, 
semi-transparent  grayish  mucus  is  dis- 
charged, compared  to  boiled  starch  or 
pearl,  or  a  little  thin  watery  fluid.  Much 
soreness  is  frequently  experienced  in  the 
chest  afler  a  spell  of  coughing.  There  is 
persistent  shortness  of  breath,'  which  may 
amount  to  extreme  dyspnoea  at  times, 


should  a  large  bronchus  be  blocked  up,  or 
acute  catarrh  set  in.  In  some  instances 
siiasm  of  the  bronchial  tubes  evidently 
exists.  A  feeling  of  constriction  about 
the  chest  is  always  present.  Vomiting 
may  occur  during  a  paroxysm  of  cougliT 
Feljrile  symptoms  are  usually  entirely  alj- 
sent,  but  there  may  lie  an  occasional  slight 
rise  of  temperature  ;  as  a  rule  the  gineral 
condition  is  unafiected.  This  i'onii  of 
Bronchitis  is  liable  to  lead  to  emphysema, 
and  is  commonly  associated  with  this  con- 
dition in  variable  degree.  It  is  frequently 
met  with  in  gouty  people,  and  is  said  to 
be  prevalent  at  seaside  places,  and  to 
come  on  after  the  cure  of  chronic  cutane- 
ous diseases,  and  in  those  weakened  by 
excesses. 

3.  The  third  variety  is  named  ''bron- 
chorrhoea,"  which,  as  its  name  indicates, 
is  distinguished  chiefly  by  tlie  abundance 
of  the  expectoration,  but  also  partly  by 
its  characters.  It  often  occurs  in  old, 
feeble  persons,  after  several  attacks  oi 
acute  Bronchitis,  particularly  when  there 
is  some  heart  affection  present  obstructing 
the  circulation.  The  cough  comes  on  in 
paroxysms,  wliich  are  often  spasmodic 
and  severe,  but  may  be  slight  compared 
with  the  quantity  of  expectoration.  A 
fit  may  set  in  every  day,  or  even  several 
times  a  day,  and  it  ends  with,  and  is  re- 
lieved bj',  profuse  expectoration,  which 
is  almost  clear,  transparc.-nt,  thin,  and 
watery  ;  or  thick,  ropy,  and  glutinous, 
compared  to  unboiled  white  of  egg  mixed 
with  water.  It  is  a  little  frothy  on  the 
surface,  but  the  general  mass  contains  no 
air.  The  quantity  discharged  may  be 
very  great,  sometimes  amounting  to  four 
or  five  pints  in  the  twenty-four  hours,  and 
frequently  a  quarter  or  half  a  pint  is  ex- 
pelled within  an  hour  ;  and  the  amount  of 
fluid  poured  out  into  the  tubes  may  be  so 
excessive  as  to  cause  fatal  exhaustion  or 
asphy.xia,  especiallj'  in  ageil  individuals 
who  are  unable  to  expectorate.  During 
the  paroxysms  there  is  consideraljle  dys- 
pnoea, but  at  other  times  this  is  not  much 
observed.  The  strength  fails  and  the 
flesh  wastes  in  severe  cases,  liut  the  con- 
stitution may  not  suffer  for  years  if  the 
expectoration  is  limited,  and  it  may  even 
relieve  the  local  symptoms  produced  by 
certain  forms  of  cardiac  disease,  which 
lead  to  congestion  and  inflammation  of 
the  lungs. 

With  regard  to  the  form  of  disease  pro- 
duced by  Irritant  particles,  all  that  it 
seems  necessary  to  add  here  is,  that  after 
a  while  the  syniptoms  of  bronchitic  irrita- 
tion become  chronic,  with  a  constant 
dryish  cough,  and  subsequently  consolida- 
tion takes  place,  which  leads"  to  destruc- 
tion of  the  pulmonary  tissue,  and  thus 
cavities  are  ultimately  produced.  At  first 
there  are  no  general  symptoms,  but  after- 
wards emaciation  and  exhaustion  set  in. 
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Usually  the  course  of  these  cases  is  very 
chronic,  but  it  niaj-  Ijl'  tolerablj^  rapid. 

It  must  be  borne  in  mind  that  very 
rarely  does  Chronic  Bronchitis  exist  in  an 
uncomplicated  form,  and  its  symptoms 
will  be  materially  modilied  by  co-existiug 
states  of  the  lungs  and  heart,  and  also  by 
the  constitutional  condition  of  the  patient. 

Plujskal  Sbjns.'^lt  is  difficult  precisely 
to  define  \yhat  pbj'sical  signs  are  associated 
with  Chronic  Bronchitis  as  its  direct  re- 
sults, because  there  are  so  many  other 
morbid  conditions  generally  added  to  it. 

1.  Inspection'.- — In  ordinary  cases  there 
is  nothing  abnormal  in  the  form  and  size 
of  the  chest,  but  it  may  be  C(|ually  and 
generally  enlarged,  especially  in  dry 
catarrh,"  in  which  it  is  drawn  up  and 
made  more  convex ;  but  here,  probably, 
more  or  less  emphysema  exists.  The 
movements  are  dufieient  in  bad  cases,  es- 
pecially that  of  expansion,  and  expiration 
is  seen  to  be  prolonged  and  labored. 

•1.  Palpation  reveals  rhonchal  fremitus 
over  various  parts  of  the  chest,  subject  to 
changes  in  amount  and  site.  The  vocal 
fremitus  is  not  obviously  altered. 

o.  PercKSsion.  —  In  most  instances  of 
confirmed  Chronic  Bronchitis,  it  will  be 
found  that  the  resonance  is  increased  in 
extent  and  degree  on  account  of  co-exist- 
ing emphysema.  Similar  conditions  to 
those  mentioned  under  the  acute  form  may 
cause  temporary  and  localized  dulness. 

4.  Ati.'fcultati.on.  —  The  breath-sounds 
are  much  weakened  usually,  but  vary  in 
different  parts  of  the  chest.  After  a  free 
expectoration  they  raaj'  be  heard  exten- 
sively. Their  quality  is  always  harsh  and 
coarse,  and  sometimes  markedly  so.  In 
unaftected  parts  they  are  exaggerated. 
Expiration-sound  is  much  prolonged  in 
long-established  cases.  Ehonchi  of  vari- 
ous kinds  are  heard,  but  the  "dry"  are 
most  abundant.  The  "  bubbling"  rhonchi 
are  of  large,  coarse  character,  and  are 
often  temporarily  absent.  They  are  al- 
tered by  cough  and  deep  inspiration,  as  in 
the  acute  affection.  It  will  be  readily 
understood  that  these  rhonchi  will  vary 
in  the  different  kinds  of  Chronic  Bron- 
chitis, according  to  the  quantity  and  con- 
sistence of  the  fluids  contained  in  the 
tubes.  In  bronchorrhoja  the  bubbles  give 
the  idea  of  being  produced  in  a  thinner 
fluid  than  that  of  the  ordinary  form,  while 
in  dry  catarrh  they  are  necessarily  absent. 
Vocal  resonance  is  very  variable.  It  may 
be  bronchophonic,  normal,  deficient,  or 
absent. 

5.  DispVicement  of  Organs. — Owing  to 
the  emphysema  accompanying  Bronchitis, 
there  is  usualty  more  or  less  displacement, 
particularly  of  the  heart. 

Diagnosis. — There  is  scarcely  ever  any 
difflenlty  in  diagnosing  the  presence  of 
Chronic  Bronchitis,  but  this  is  frequently 


experienced  in  determining  with  what 
conditions  it  is  associated.  Where  tiwiv 
is  much  emaciation,  with  abundant  puru- 
lent expectoration,  it  may  simulate  cer- 
tain forms  of  phthisis,  but  the  compara- 
tive degree  and  rapidity  of  wasting, 
absence  of  or  only  slight  fever  as  a  rule, 
want  of  haemoptysis,  and  other  symptoms 
present  in  phthisis,  as  well  as  the  physical 
signs,  will  distinguish  them.  It  is  only 
when  there  are  dilated  bronchi,  that  usu- 
ally much  difficulty  is  felt  in  arriving  at  a 
correct  diagnosis,  and  these  cases  are  con- 
sidered elsewhere. 

Prognosis.— No  case  of  Chronic  Bron- 
chitis ought  to  be  looked  upon  as  unim- 
portant or  treated  lightly.  Though  it 
does  not  of  itself  often  cause  death  yet  in 
proportion  to  its  extent  does  it  become 
dangerous,  as  an  acute  attack  may  set  in 
at  any  moment ;  and  however  slight  this 
may  be,  the  danger  in  such  a  case  be- 
comes considerable,  on  account  of  the 
difficulty  in  expelling  the  secretions  from 
the  tubes.  At  the  same  time  it  is  a  se- 
rious affection,  because  it  tends  to  become 
more  diffused,  and  also  to  give  rise  to 
certain  important  and  incurable  sequelss. 
These  are  chiefly  emphysema,  dilated 
bronchi,  and  collapse.  Many  pathologists 
believe,  also,  tliat  by  extending  into  the 
air-vesicles  it  may  be  the  immediate  cause 
of  a  form  of  phthisis  ;  in  fact,  what  they 
consider  the  ordinary  form  of  pulmonary 
consumption.  Others  are  of  opinion  that 
by  causing  irritation  it  leads  to  a  deposit 
of  true  tubercle.  Much  will  depend  upon 
the  variety  of  the  disease  which  is  present, 
the  amount  of  expectoration,  its  effect 
upon  tl:^,e  constitution,  the  age  of  the  pa- 
tient, the  state  of  the  lungs  and  heart, 
and  other  circumstances.  It  is  said  that 
complete  and  permanent  recovery  may 
take  place  in  the  young,  if  they  are  talcen 
to  a  proper  climate  and  treated  carefully. 
In  almost  all  cases  it  is  incurable,  when 
once  it  is  well  established. 

Pathology  and  Moebid  Anatojit. 
— Many  cases  of  Chronic  Bronchitis  are 
simply  due  to  congestion,  usually  passive, 
sometimes  more  or  less  active,  of  the 
bronchial  mucous  membrane ;  others  pre- 
sent a  so-called  inflammatory  condition  of 
the  membrane,  also  involving  the  deeper 
structures  after  a  while.  Hence  there  is 
permanent  hyperaemia,  with  perverted 
nutrition  and  excessive  cell-formation. 
The  morbid  appearances  met  with  are 
usually  as  follows  :  The  mucous  mem- 
brane IS  discolored,  being  of  a  more  or 
less  dull  red,  often  of  a  deeply  venous 
hue ;  a  dirty  grayish  or  brownish  color 
may  mingle  with  the  redness.  It  is 
usually  in  patches,  but  may  be  diffused 
extensively.  The  minute  vessels  are  di- 
lated, and  frequently  varicose.    Swelling 
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and  increased  consistence  of  tiie  mem- 
brane   are    usually  marked    characters ; 
hence  reduction  in   the  calibre    of   the 
tubes,  and  an  uneven  surface.     The  sub- 
mucous tissue  in  time  becomes  infiltrated, 
contracted,  and  indurated,  thus  in  some 
parts  completely  closing  up  the  smaller 
tubes,  while  the  larger  tubes  tend  to  dilate 
dilfasely,   or    even   saccularly ;  a  fibroid 
material  is  produced,  which  may  increase, 
and  at  last  fibroid  phthisis  be  established. 
The  elastic  and  muscular  coats   of  the 
tubes  become  hypertrophied,    but  their 
elasticity  is  lost.    The  cartilages  are  prone 
to  be  the  seat  of  calcareous  deposit.  Owing 
to  the  thickening  and  induration  of  their 
walls,  the  tubes  gape  when  cut  across, 
and  many  appear  enlarged.     Epithelial 
abrasions  are  common  and  diffuse,  or  fol- 
licular ulceration  is  said  to  be  observed 
occasionally,     especially     in     tubercular 
phthisis.     The  contents  of  the  tubes  cor- 
respond   to    the    matters    expectorated. 
There  is  often   a  large  quantity  of  yel- 
lowish purulent-looking  fluid,  which  may 
completely  fill  the  smaller  bronchi.  Usual- 
ly frothy  mucus  exists  in  the  larger  ones. 
in  dry  catarrh   the   membrane  is  much 
swollen,  and  has  upon  it  a  small  amount 
of  tenacious,  glairy,  semi-transparent  mu- 
cus.   Emphysema  is  constantly  present 
to  a  greater  or  less  extent. 

Treatment. — Much  harm  unquestion- 
ably results  from  the  indiscriminate  treat- 
ment of  cases  of  Chronic  Bronchitis  by 
expectorants  and  narcotics,  which  is  often 
practised.  There  is  no  disease  in  which 
a  careful  study  of  each  individual  case  is 
more  required  than  this,  in  order  to  take 
proper  measures  for  its  relief  Of  course 
the  primary  object  that  should  be  kept  in 
view  is  the  cure  of  the  complaint ;  but, 
failing  this,  it  is  very  important  to  pre- 
vent It  from  extending,  and  hence  early 
and  persistent  treatment  is  called  for,  not 
merely  with  the  aid  of  medicinal  agents, 
but  also  with  regard  to  general  manage- 
ment and  hygienic  measures.  In  ad- 
vanced cases,  all  that  can  be  done  is  to 
relieve  certain  symptoms,  and  to  ward  off 
various  dangerous  complications. 

In  dealing  with  any  particular  instance 
of  the  disease,  the  following  points  should 
he  taken  into  consideration  :  1.  Whether 
there  is  any  obvious  cause,  either  external 
to  the  individual  or  depending  upon  some 
internal  condition,  which  keeps  up  a  state 
of  congestion  of  the  bronchial  mucous 
membrane,  and  consequent  catarrh.  2. 
The  constitutional  state  of  the  patient, 
and  the  degree  to  which  the  system  has 
become  aflected.  3.  As  regards  the  im- 
mediate symptoms,  the  treatment  must 
depend  upon  (o)  the  quantity  of  secretion 
formed,  and  the  degree  of  difficulty  which 
is  experienced  in  its  discharge  ;  (6)  the 
condition  of  the  mucous  membrane  ;  and 


(c)  whether  there  is  any  spasmodic  ele- 
ment present  in  connection  with  the  mus- 
cular fibres  of  the  bronchial  tubes. 

With  regard  to  the  immediate  cause  of 
the  affection,  if  it  is  kno  vn  to  result  from 
any  irritant  inhalation,  removal  from  ex- 
posure to  this  is  the  first  thing  called  for. 
The  same  apphes  to  the  atiuosphcre  of 
any  particular  district  which  may  appear 
to  disagree  ;  a  change  to  some  other  at- 
mosphere is  necessary,  as  will  be  pointed 
out  when  the  subject  of  climate  is  con- 
sidered. Certain  cardiac  affections  seem 
to  keep  up  bronchitic  symptoms,  by  in- 
ducing congestion  of  the  mucous  mem- 
brane ;  when  any  such  is  present,  treat- 
ment directed  against  it  may  afford  much 
relief,  especially  the  administration  of 
tincture  of  digitalis  in  moderate  doses, 
which  may  be  combined  with  such  other 
remedies  as  the  case  requires.  This  drug 
is  especially  recommended  in  the  variety 
named  "  bronchorrhoea. " 

Various  constitutional  conditions  are 
associated  with  Chronic  Bronchitis,  and 
these  demand  careful  attention.  If  ple- 
thora exists,  this  must  be  reduced  by 
appropriate  diet  and  general  management, 
and  the  use  of  watery  purgatives.  On 
the  other  hand,  an  anremic  state  of  the 
blood  must  be  rectified  by  the  diflerent 
preparations  of  iron,  which  are  frequently 
of  much  value.  In  many  instances  a 
gouty  diathesis  is  present,  especially  when 
"dry  catarrh"  is  the  form  of  the  atfection 
assumed  ;  if  such  be  the  case,  colchicum 
with  alkalies  often  proves  of  much  service. 
Alkalies  are  also  useful  if  there  is  a  rheu- 
matic tendency,  as  well  as  sulphur,  cer- 
tain mineral  waters,  and  other  remedies 
employed  in  rheumatism.  Iodide  of  po- 
tassium is  said  to  afford  much  relief  in 
certain  cases,  and  probably  those  accom- 
panied with  rheumatism  would  be  most 
benefited.  When  the  complaint  occurs  in 
children,  in  connection  with^  rickets  or 
tuberculosis,  the  treatment  requisite  for 
these  diatheses  must  be  thoroughly  and 
perseveringly  carried  out.  In  the  great 
majority  of  cases  of  Chronic  Bronchitis,  it 
will  be  found  that  a  general  tonic  plan  of 
treatment  is  attended  with  most  success. 
A  course  of  quinine,  or  mineral  acids  with 
decoction  of  cinchona  or  some  bitter  infu- 
sion, often  proves  of  great  service.  The 
quinine  may  be  combined  with  sulphate 
of  iron,  or  some  other  chalybea.te  prepara- 
tion. Mineral  nervine  tonics,  such  as 
sulphate  or  oxide  of  zinc,  are  also  of  use 
in  some  cases.  It  is  especially  in  those 
instances  where  there  is  excessive  expec- 
toration, and  consequent  loss  of  flesh  and 
strength,  that  tonics  are  valuable  ;  and 
here  also  cod-liver  oil  is  of  essential  ser- 
vice, given  in  small  doses  at  first,  which 
may  he  gradually  increased.  Bronchor- 
rhoea is  also  much  benefited  by  tonics, 
especially  the  different    preparations  of 
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iron.  A  course  of  mercury  is  said  to  have 
a  very  favorable  inHuenccover  some  cases 
of  Chronic  Broncliitis. 

The  Sninptoiitatic  treatment  is  often  at- 
tended witli  much  dilHculty,  and  remedies 
lia\c  to  be  variously  combined,  and  fre- 
quently changed,  in  order  to  afford  relief. 
It  wiU  be  necessary  to  consider  briefly  the 
main  indications.  The  secretions  may  be 
forme<l  in  excessive  quantity,  and  then 
the  indication  is  to  limit  their  formation. 
For  this  purpose  various  inhalations  are 
of  much  importance.  Among  these,  tar 
and  creosote,  or  naphtha  with  steam, 
rank  high.  The  vapor  of  iodine,  chlorine 
gas,  muriate  of  ammonia,  the  different 
balsams,  and  resins,  are  also  used  with 
success  as  dry  inhalations.  They  should 
be  employed  freely  diluted,  and  their 
effects  carefully  watched  ;  but  when  pro- 
perly administered  they  certainly  often 
prove  efficacious.  [In  some  cases,  pre- 
senting great  irritability  of  the  bronchial 
tuljes,  with  frequent,  worrying  cough,  I 
have  known  inhalation  of  the  fumes  of 
tobacco  (from  a  cigar  or  pipe)  to  have  a 
very  soothing  and  relieving  effect.  A  pa- 
tient unaccustomed  to  smoking,  for  ex- 
ample, ma}-  puff  awaj'  to  the  extent  of  a 
quarter  or  half  a  cigar  at  a  time,  leaving 
it  off  as  soon  as  the  slightest  nausea  is 
produced. ^IT.] 

General  tonic  measures  are  called  for 
here,  and  iron,  especially  its  astringent 
preparations,  as  the  tincture  of  the  scsqui- 
chloride,  is  of  much  value.  Other  astrin- 
gents must  be  given  also,  such  as  tannic 
or  gallic  acid,  acetate  of  lead,  and  the 
mineral  acids ;  also  the  various  resins 
and  balsams,  especially  galbanum,  myrrh, 
ammoniacum,  and  balsam  copaibse  ;  the 
last  -  mentioned  is  often  very  useful. 
Muriate  of  ammonia  has  been  recom- 
mended. This  treatment  applies  gener- 
ally to  eases  of  bronchorrhoea. 

The  fluids  may  not  only  be  produced  in 
excess,  but  there  is  also  a  deficient  power 
of  expectoration,  owing  to  the  state  of  the 
tubes,  the  adhesive  character  of  the  secre- 
tion, or  other  causes.  Under  these  cir- 
cumstances stimulant  expectorants  are 
required,  and  may  be  comloined  with  the 
former  class  of  remedies.  The  chief  of 
these  are  sesquicarbonate  of  ammonia, 
muriate  of  ammonia,  squill,  senega,  ser- 
pentary,  camphor,  and  tincture  of  ben- 
zoin, in  addition  to  the  resins.  Alkalies, 
such  as  the  carbonate  of  potash  or  soda, 
or  liquor  potassse  with  balsam  copaibfe, 
may  be  tried  along  with  ammonia,  if  the 
expectoration  is  very  adhesive  and  viscid. 
If  there  is  any  tendency  to  great  accumu- 
lation, an  emetic  of  sulphate  of  zinc  occa- 
sionally will  do  no  harm  and  may  give 
much  relief.  Narcotics  and  sedatives, 
but  particularly  opium,  must  be  either 
avoided  or  used  only  witli  great  caution  in 
these  cases,  particularly  in  old  persons  ; 


and  the  patient  should  be  encouraged  to 
cough  frequently,  in  order  to  prevent 
accumulation. 

In  other  instances,  the  mucous  mem- 
brane is  in  an  extremely  irritable  state, 
but  scarcely  any  secretion  is  pro(kico(l ; 
hence  there  is  constant  cough,  with  scanty 
or  no  expectoration.  Should  there  be  any 
sign  of  irritative  fever  under  these  circum- 
stances, small  doses  of  tartar  emetic  or 
ipecacuanlia  wine  may  be  given.  The 
most  important  drugs  in  these  cases,  how- 
ever, are  the  narcotics  and  sedatives, 
which  should  be  administered  in  full 
doses.  Opium  is  of  essential  value  here, 
and  may  be  combined  with  ipecacuanha, 
in  the  form  of  Dover's  powder,  or  it  may 
be  given  as  the  tincture,  Battley's  solu- 
tion, or  compound  tincture  of  camphor. 
Solution  of  morphia  is  also  extremely  use- 
ful. Hydrocyanic  acid,  tincture  of  lobe- 
lia, liyoscyamus,  coniuni,  stramonium, 
belladonna,  are  other  beneficial  agents, 
and  may  be  variously  combined  with 
other  medicines.  Gout  is  frequently  pre- 
sent, and  hence  alkalies  and  colchicum 
may  prove  efficacious.  Inhalations  are  to 
be  recommended  here  also,  but  of  the 
sedative  class,  viz.,  conium,  hyoscyamus, 
stramonium  or  ether,  with  steam. 

When  there  is  evidently  much  spasm, 
as  shown  by  the  breathing  and  cough^ 
the  narcotics  and  sedatives  are  likewise 
\  employed  with  advantage,  associated 
with  different  ethers,  especially  sulphuric 
ethers.  Tincture  of  cannabis  Indica  ap- 
pears to  act  well  in  some  cases.  Ipecacu- 
anha and  tartar  emetic,  in  doses  sufficient 
to  nauseate,  but  not  to  cause  vomiting, 
are  also  recommended.  A  few  drops  of 
chloroform  may  be  inhaled  occasionally 
if  the  tendency  to  spasm  is  great,  and  the 
sedative  inhalations  previously  mentioned 
may  be  employed.  In  these  cases  there 
is  always  more  or  less  emphysema.  The 
symptomatic  indications  just  considered 
are  generally  associated  to  a  greater  or 
less  degree  in  practice,  and  hence  the 
remedies  have  to  be  given  in  various 
combinations. 
!  Local  Treatment.  —  Free  dry-cupping 
i  over  the  chest  is  often  very  serviceahle, 
especially  in  case  of  irritable  mucous  mem- 
brane. Different  forms  of  counter-irrita- 
tion should  be  employed  according  to 
circumstances,  viz.,  sinapisms,  blisters 
over  different  parts,  croton  oil  liniment, 
turpentine,  acetic  acid,  or  tartar  emetic 
ointment.  The  croton  oil  liniment  is 
certainly  very  often  beneficial.  Some 
recommend  an  issue  or  seton.  "When 
these  are  not  being  used,  a  large  warm 
plaster,  such  as  a  pitch-plaster  covered  by 
a  thick  layer  of  cotton-wool,  should  be 
worn  over  the  chest  in  front. 

Under  no  circumstances  does  it  appear 
necessary  or  desirable  to  remove  blood, 
either  generally  or  locally,   in  cases  of 
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Chronic  Bronchitis  ;  and  if  an  acute  attaclc 
supervened,  tlie  less  this  mode  of  treat- 
ment were  followed,  the  better  would  be 
the  patient's  chance  of  recovery.  Stimu- 
lants, such  as  sesquicarbonate  of  ammo- 
nia, with  chloric  ether  and  squills,  as  well 
as  wine  or  brandy,  should  decidedly  be 
employed  in  preference  when  this  liap- 
pens. 

General    Management.  — This    requires 
careful  attention.     It  is  necessary  that  the 
patient  should  breathe  an  atmosphere  of 
good,  uniform   temperature,  without  ex- 
cessive moisture,  and  should  avoid  sud- 
den changes.     Most  patients  cannot  leave 
this  country  during  the  winter  season,  and 
then  they  sliould  remain  indoors  when  the 
weather  is  at  all  severe,  their  room  being 
maintained  niglat  and  day  at   a   regular 
temperature   of   02°  to   65°   Fahr. ,    and 
sbould  always  wear  a  respirator  when  out. 
Especially  must  night  air  and  cold  winds 
be  avoided.     If  possible,  they  should  re- 
side in  a  part  of  the  country  possessing 
suitable    atmospheric    conditions,   which 
vary  in  difterent  cases.     An  entire  change 
of  climate  to  some  more  temperate  region 
is  of  the  greatest  importance,  if  it  can  be 
obtained,  or  a  long  voyage  may  be  taken. 
Difterent  forms  of  Bronchitis  require  dif- 
ferent climates  ;  but  they  all  require  toler- 
ably warm  temperature,  without  sudden 
changes,  a  moderately  high  altitude,  and 
protection  from   cold  winds.     For   "dry 
catarrh"  a  soft  and  relaxing  atmosphere 
with  moderately  high  temperature,  is  rec- 
ommended.    One  more  or  less   stimulat- 
ing, dry  and  hot,  is  advised  where  there 
is  much  expectoration.     In  tliis  country 
the  principal   places   which   receive   this 
class  of  invalids  are,  Torquay,  Penzance, 
Bournemouth,  Grange,  Clifton,  and  Tun- 
bridge  Wells.     Among  foreign  parts  the 
chief  are  Mentone,  San  Remo,  Pisa,  Rome, 
Cannes,  Algiers,  and  Corfu.     [To  these, 
for    the   winter    season    at   least,   upper 
Egypt  may  be  added  ;  and,  in  America, 
Florida,   and   Southern  California. — II.] 
Some  go  to  Harrogate  and  other  places, 
on  account  of  the  mineral  waters,  which 
are  useful  in  certain  cases. 

Sufficient  warm  clothing  should  always 
be  worn,  with  flannel  next  the  skin.  The 
functions  of  the  skin  must  be  maintained 
in  an  active  state,  and  a  warm  or  hot-air 
bath,  or  even  a  Turkish  bath,  may  be 
employed  from  time  to  time.  "When  the 
weather  permits,  moderate  exercise  is 
advisable.  The  diet  should  be  at  all 
times  nutritious,  and  especially  if  there  is 
much  emaciation.  As  to  stimulants,  no 
definite  statement  can  be  made ;  but  in 
most  cases  a  moderate  amount  of  some 
alcoholic  stimulant  will  be  of  service.  Tlie 
digestive  organs  must  be  attended  to,  and 
aperients  administered  if  required. 

When  a  severe  attack  of  bronchorrhcea 
comes  on,  stimulants  and  sedatives  are 
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called  for,  with  a  hot-air  or  vapor  bath, 
and  sinapisms  over  the  chest  and  to  the 
extremities,  or  free  dry-cupping.  EiiK-tics 
may  be  also  employed  if  the  ttuids  .appear 
to  accumulate,  and  cannot  be  expelled. 


Plastic  or  Croupous  BRONcmxis. 

This  is  a  very  rare  form  of  disease,  and 
will  only  require  a  brief  notice.  Patho- 
logically it  differs  from  ordinary  Bronchi- 
tis, in  that  a  plastic  material  is  thrown  out 
into  the  tubes  of  which  it  forms  casts. 
These  are  either  solid  or  hollow,  this  de- 
pending much  upon  the  size  of  the  tubes 
in  which  they  are  formed,  and  they  usu- 
ally present  a  series  of  concentric  layers  ; 
but  this  appearance  is  sometimes  wanting. 
Their  size  necessarily  varies  according  to 
the  size  of  the  containing  tube.  Usually 
they  are  confined  to  a  limited  numljer  of 
the  bronchial  divisions,  but  may  extend 
from  the  smallest  even  to  the  largest, 
though  they  never  pass  into  the  tracliea  ; 
whereas  the  exudation  of  croup  or  diph- 
theria may  even  reach  to  the  most  minute 
bronchi.  Their  color  is  whitish,  like  de- 
colorized flbrine,  but  spots  of  blood  may 
be  attached  to  them.  Some  have  regarded 
them  as  the  remnants  of  blood  poured 
out  into  the  tubes,  which  has  coagulated 
and  lost  its  color.  Possibly  such  casts 
may  be  met  with  occasionally,  but  those 
now  under  consideration  are  usually,  and 
with  greater  reason,  regarded  as  the  result 
of  a  true  exudation  on  the  surface  of  the 
membrane.  Microscopically  they  consist 
of  an  amorphous  or  fibrillar  material,  in 
which  there  are  exudation-corpuscles  and 
fusiform  or  ovoid  cells,  most  of  which  are 
non-nucleated,  but  some  contain  nuclei, 
abundant  granular  matter,  and  some  oil- 
globules  are  also  present. 

The  causes  of  this  affection  are  very  ob- 
scure. It  is  supposed  to  be  due  to  some 
diathetic  state,  and  is  said  to  be  sometimes 
associated  with  tuberculosis.  It  is  most 
frequent  in  young  adults,  but  may  be  met 
with  at  any  age.  Females  suffer  rather 
more  frequently  than  males,  and  those  of 
feeble  and  delicate  constitution  are  more 
subject  to  this  form  of  Bronchitis  than 
those  who  are  strong  and  healthy. 

Syjiptoms.— In  the  great  majority  of 
instances  Plastic  Bronchitis  is  a  markedly 
chronic  aflection,  but  it  has  been  known 
to  occur  in  an  acute  form,  particularly  in 
infants.  Though  chronic  in  its  general 
course,  there  are,  however,  acute  exacer- 
bations on  the  occasion  of  the  discharge  of 
the  casts.  The  severity  of  the  symptoms 
will  depend  upon  the  size  of  these  and  the 
degree  of  facility  with  which  they  are  ex- 
pectorated. In  most  cases  an  irrepressible 
hacking  cough  sets  in,  painful  and  spas- 
modic, either  dry  or  attended  with  slight 
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expectoration  of  ordinary  characters. 
Tliis  is  followed  by  dyspnoea,  which  may 
gradually  increase,  or  come  on  rather  sud- 
denly. It  often  becomes  very  intense, 
with  a  sense  of  great  tightness  and  oppres- 
-  sion  across  the  chest  ;  and  there  may  be 
an  appearance  of  threatened  asphyxia  if 
some  of  the  larger  tubes  are  obstructed. 
Walshe  has  found  the  pulse-respiration 
ratio  to  vary  from  2"2  :1  to  S'o  :  1.  The 
cough  becomes  more  and  more  severe,  and 
the  distress  greater,  until  particles  of 
fibrinous  material  are  expectorated,  mixed 
more  or  less  with  ordinary  mucus  ;  and 
finally  one  or  more  masses  varying  in  size 
will  he  expelled,  which,  on  being  disen- 
tangled under  water,  will  be  found  to  pre- 
sent complete  casts  of  the  tubes,  in  the 
form  of  tree-like  branchings,  and  having 
the  characters  already  described.  The 
cough  and  dyspnoea  are  then  either 
entirely  or  partially  relieved.  Streaks  or 
spots  of  blood  are  frequently  seen  on  the 
outside  of  the  casts,  and  occasionally  on 
their  inner  surface  ;  and  there  may  be 
streaks  or  drops  of  bright  blood  in  the 
mucus  which  is  expectorated  for  a  short 
time  after  the  casts  have  been  discharged. 
Copious  hfemoptj'sis  maj'  occur  before  the 
attack  comes  on,  but  AValshe  believes  that 
the  concretions  are  then  merely  altered 
coagula.  The  length  of  a  paroxysm  varies 
within  wide  limits,  and  it  maybe  followed 
by  complete  or  temporary  recovery,  or  the 
attacks  may  recur  at  longer  or  shorter 
intervals  for  weeks  or  months.  There  may 
be  an  entire  absence  of  fever,  but  in  many 
cases  febrile  reaction  sets  in,  preceded  or 
not  by  a  rigor,  and  it  may  be  considerable 
in  degree,  rrequently  abundant  muco- 
purulent expectoration  takes  place,  and 
extensive  Acute  Bronchitis  or  pneumonia 
is  sometimes  set  up,  giving  rise  to  the 
usual  symptoms  of  each  affection.  The 
general  health  does  not  suffer  much  as  a 
rule  between  the  acute  paroxysms,  and 
there  may  he  no  chest  symptoms.  Often, 
however,  there  is  a  certain  amount  of 
habitual  dyspnoea,  and  signs  of  imperfect 
respiration. 

Physical  Signs. — Sometimes  pulmonary 
resonance  is  in  excess  over  a  part  of  the 
chest,  owing  to  partial  closure  of  a  tube, 
and  the  portion  of  lung  to  which  it  leads 
being  over-distended  with  air.  More  com- 
monly localized  dulness  is  met  with,  owing 
to  complete  obstruction  and  consequent 
collapse.      The    respiratory    sounds    are 


either  weak  or  totally  absent,  according 
to  the  amount  of  obstruction.  When  this 
is  removed,  the  above  signs  disappear. 
Dry  rhonchi,  especially  sibilant  and  a  few 
of  the  moist  kind,  are  heard  in  different 
parts.  Should  pneumonia  or  Acute  Bron- 
chitis be  produced,  the  physical  signs 
characteristic  of  either  complication  will 
be  present. 

Diagnosis. — This  form  of  disease  may 
be  mistaken  for  ordinary  Acute  Bronchi- 
tis, pneumonia,  or  pleurisj'.  The  history 
of  the  case,  the  characters  of  the  parox- 
ysms, expectoration  of  membranous  frag- 
nuuts  or  casts,  and  physical  signs  serve 
to  distinguish  them.  The  degree  of  fever 
will  also  be  important,  and  the  absence  of 
the  symptoms  usually  met  with  in  the 
above  diseases. 

Prognosis. — It  is  not  attended  with 
much  danger  in  itself  as  regards  life,  but 
it  may  lead  to  pneumonia,  phthisis,  &c., 
and  thus  cause  death.  Complete  recovery 
sometimes  occurs,  but  usually  this  is  only 
temporarjf,  the  disease  being  one  which 
has  a  great  tendency  to  recur. 

Treatment. — Various  remedies  have 
been  recommended,  but  apparently  their 
use  has  not  been  attended  with  much  suc- 
cess. During  the  paroxysms  venesection 
has  been  practised,  sinapisms  and  blisters 
applied  to  the  chest,  and  various  drugs 
administered,  viz.,  the  different  sedatives, 
tartar  emetic,  ipecacuanha,  calomel  and 
opium,  alkalies,  and  salines.  Inhalations 
might  be  of  use,  and  the  patient  should 
be  kept  in  a  warm  room,  having  the  air 
well  saturated  with  moisture.  In  the  in- 
tervals. Fuller  has  occasionally  seen  ben- 
efit result  from  the  use  of  tartar  emetic, 
in  moderate  doses,  for  several  weeks. 
Iodide  of  potassium  and  inhalations  of 
iodine  have  been  employed  with  success. 
The  alkalies  and  their  carbonates  have 
also  been  recommended.  The  health 
must  be  maintained,  and  tonics  given  if 
necessary,  more  especially  if  there  is  any 
sign  of  tuberculosis.  Quinine,  iron,  and 
cod-liver  oil  are  often  called  for.  A 
change  to  a  warm  climate,  or  a  long  sea- 
voyage,  might  he  tried  ;  while  every  pre- 
caution should  be  taken  against  cold  and 
wet.  If  an  attack  threatens,  inhalation 
of  steam  should  at  once  be  had  recourse 
to,  and  persevered  in. 
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DEFiKTTioisr. — Sharp  unilateral  pain, 
greatly  aygravateJ  by  respiration  and 
other  movements,  in  the  extra -thoracic  or 
in  the  intercostal  muscles  ;  unattended, 
except  accidentally,  with  fever. 

History. — The  attack  is  sudden,  and 
is  usually  brought  on  by  either  exposure 
to  wet  and  cold,  or  by  some  rather  ener- 
getic movement  of  the  trunk  or  of  the 
arm ;  often  it  is  the  sequel  of  a  prolonged 
eflbrt  involving  continuous  contraction  of 
the  muscles  of  one  side  of  the  chest.  Very 
commonly  the  patient  will  remember  that 
for  some  days  past  movement  of  the 
affected  part  has  always  been  irksome, 
and  followed  by  aching  pain.  The  aflec- 
tion  tends  to  subside  spontaneously  under 
tlie  influence  of  rest,  in  a  few  days.  Often 
the  patient  has  been  previously  subject  to 
muscular  paius  in  otlier  parts. 

Symptoms. — The  patient,  after  experi- 
encing more  or  less  preliminary  soreness 
or  aching  of  the  part,  is  suddenly  attacked 
with  stitch-like  pains,  most  commonly 
in  the  infra-axillary  or  infra-mammary 
region,  and  more  usually  in  the  left  side 
than  in  the  right.  The  natural  play  of 
respiration  is  interfered  with  by  the  severe 
pain  which  the  movement  causes,  the  ex- 
pansion is  therefore  jerking  and  irregular, 
and  the  respiratory  sound  corresponds 
with  this  in  character.  No  percussion- 
dulness,  friction-souud,  or  other  of  the 
physical  signs  of  pleurisy,  can  be  detected  ; 
there  is  no  fever,  unless  by  accident  the 
patient  is  suffering  from  some  coincident 
febrile  affection.  Superficial  tenderness  is 
not  a  cliaracteristic  of  Pleurodynia,  but 
/there  may  be  dysphagia,  and  pain  on 
movement  of  the  arms. 

Etiology  and  Pathology. — It  has 

been  customary  to  class  Pleurodynia  as  a 
variety  of  rheumatism,  affecting  the  tho- 
racic muscles  and  their  tendinous  inser- 
tions ;  but  I  can  discover  no  satisfactory 
grounds  for  this  proceeding.  It  appears 
to  me  that  Pleurodynia  is  merely  an  in- 
tense variety  of  the  myalgia  which,  in  less 
striking  forms,  is  very  much  too  common, 
and  besets  far  too  large  and  miscellaneous 
a  class  of  patients,  to  allow  us  for  a 
moment  to  assume  that  the  rheumatic 
taint  is  a  necessary  factor,  or  indeed  a 
factor  at  all.    I  have  several  times  seen 


very  severe  Pleurodynia  in  patients  whose 
history  showed  no  trace  of  rheumatic  ten- 
dencies ;  and  on  the  whole  tliere  seems  to 
be  far  better  evidence  for  the  connection 
of  this  malady  with  the  neurotic  than 
with  the  rheumatic  constitution.  In  the 
absence  of  any  sufficiently  accurate  and 
extensive  statistics,  I  must  provisionally 
believe  that  the  exciting  cause  of  Pleuro- 
dynia, like  that  of  myalgia  generally,  is 
over-long  or  over-severe  exertion  of  a 
muscle  in  proportion  to  the  state  of  its 
nutrition,  and  that  the  predisposing  cause 
is  the  neurotic  constitution. 

As  regards  the  intimate  pathology  of 
Pleurodynia  we  know  little.  There  is 
nothing  to  point  out  any  special  anatomi- 
cal condition  of  the  affected  muscles  as  a 
constant  attendant  of  the  malady  except 
this,  that  Pleurodynia  occurs,  for  tlie 
most  part  if  not  always,  in  persons  with 
slight  and  thin  muscles,  suggesting  under- 
nutrition of  those  structures.  I  can  see 
no  shadow  of  reason  to  suppose  that  a 
local  ivflammation  has  anything  to  do 
with  Pleurodynia ;  and  the  results  of 
treatment  are  directly  opposed  to  such  an 
idea. 

DiAGisrosis. — This  is  the  really  import- 
ant aspect  of  Pleurodynia.  It  is  ex- 
tremely likely  to  be  mistaken  for  pleurisy, 
thus  causing  alarm,  and,  in  the  hands  of 
some  practitioners,  a  disastrously  heroic 
treatment.  Tlie  total  absence  of  altera- 
tion in  the  pulse-respiration  ratio,  and  of 
the  physical  signs  of  pleurisy,  must  soon 
undeceive  any  one  who  is  even  moderately 
careful ;  but  during  the  first  few  hours  the 
ablest  practitioner  may  be  at  fault.  This 
is  especially  the  case  in  two  situations  : 
first,  when  the  malady  accidentally  coin- 
cides with  a  catarrh,  or  some  other  affec- 
tion causing  feverishness  ;  secondly,  where 
the  patient  is  a  highly  nervous  person, 
whose  circulation  is  habitually  much  ac- 
celerated by  pain  or  any  other  cause  of 
distress.  Such  being  the  fact,  it  is  the 
more  fortunate  that  the  modern  treatment 
of  pleurisy  no  longer  includes  those  heroic 
measures  by  which  it  was  once  the  fashion 
to  attempt  to  cut  short  the  disease  at  the 
outset. 

Progkosis  is  scarcely  worth  mention- 
ing. The  affection  is  trivial,  and  certaia 
to  yield  ia  a  few  days  at  most. 
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Treatment.— Two  remedies  only  are 
necessary.  The  side  should  be  covered 
with  a  sheet  of  spongio-piline  or  with 
flannel  and  oilskin ;  or  a  simpler  and 
readier  method  is  to  surround  the  side 
•with  a  piece  of  thin  mackintosh,  which 
may  be  put  on  over  the  flannel  shirt, 
jersey,  or  spun-silk  vest.     One  quarter  of 


a  grain  of  morphia  should  be  subcu- 
taneously  injected,  and  repeated  if  neces- 
sary, in  two  hours'  time.  This  plan  never 
fails  to  give  complete  relief,  but  the 
patient  should  be  sedulously  warned 
against  all  movements  not  absolutely 
necessary,  for  a  few  days  after  the  pain 
has  ceased. 


PLEUEIST. 


By  Francis  B.  Anstib,  M.D.,  F.R.C.P. 


Definition.— Inflammation,  partial  or 
general,  of  one  or  both  pleurse,  attended 
with  the  effusion  of  lymph,  lymph  and 
serum,  or  pus. 

HiSTOr.Y. — The  circumstances  under 
which  Pleurisy  may  arise  are  very  vari- 
ous ;  but  a  practical  hne  of  distinction 
separates  two  main  varieties  of  the  dis- 
ease. Pleurisies  may  be  divided  into 
Primai-y  and  S<i:ondary. 

By  Primary  Pleurisies  we  mean  those 
in  which  the  cause  of  the  affection  oper- 
ates directly  or  mainly  upon  the  pleura 
itself;  and  the  inflammatory  affection  of 
that  serous  membrane  arises,  so  to  speak, 
in  a  time  of  health,  and  only  secondarily 
implicates  the  rest  of  the  body,  by  means 
of  the  constitutional  fever  which  it  excites, 
or  by  some  other  results,  mechanical  or 
physiological,  of  the  local  disease. 

iSy  Secondary  Pleurisies  we  mean  those 
cases  in  which  the  pleural  inflammation 
is  a  complication,  or  a  secondary  produc- 
tion, of  some  other  visceral  disease,  or  of 
some  constitutional  malady  which  has 
gained  a  hold  upon  the  organism.  Even 
this  classification  may  require  to  be  re- 
modelled at  a  future  day  ;  we  may  possi- 
bly And  it  to  be  too  absolute  :  but  it  ap- 
pears to  correspond  well  with  the  facts  as 
we  know  them,  and  it  marks  out  in  a  con- 
venient manner  some  broad  features  by 
which  two  kinds  of  Pleurisy  are  distin- 
guished in  the  important  matters  of  vital 
significance  and  appropriate  treatment. 

Par  less  practical  is  the  attempt  to 
divide  pleurisies  into  acute  and  chronic :  at 
least  it  is  only  in  discussing  the  strictly 
clinical  aspect  of  the  disease  that  we  can 
say  anything  useful  under  this  heading. 
Two  facts  which  are  the  eminently  char- 
acteristic results  of  modern  investigation 
have  mainly  tended  to  supersede  the  divi- 
sion into  acute  and  chronic  ;  first,  the  in- 
creasing   certainty  that    primary    acute 


pleurisy  is  but  rarely  fatal ;  and  secondly, 
the  discovery  that  those  chronic  cases 
which  are  merely  the  prolongation  of  the 
acute  primary  variety,  both  may  and 
ought  t(j  be  treated  with  a  boldness  and 
energy  which  tend  greatly  to  abridge  the 
course  they  would  formerly  have  been 
allowed  to  run.  With  modern  means 
and  maxims  of  treatment,  it  is  not  too 
much  to  say  that  primary  chronic  pleurisy 
has  lost  its  most  important  features  and 
its  peculiar  terrors  :  and  the  only  reason 
for  regarding  Pleurisy  of  chronic  type  in 
any  special  way  is  the  fear  that  under- 
neath the  apparently  merely  local  affec- 
tion there  may  lurk  the  taint  of,  or  the 
tendency  to,  a  constitutional  disease  Uke 
tuberculosis. 

Of  the  acute  primary  disease,  in  robust 
subjects,  the  history  is  essentially  this. 
It  attacks  suddenly,  lasts  from  ten  days  to 
three  weeks,  and  then,  in  the  majority  of 
cases,  departs,  leaving  behind  it  no  other 
than  trifling  local  changes,  which  are  of 
no  injury  to  the  patient's  subsequent 
health  and  activity.  In  a  smaller  number 
of  cases,  however,  it  produces  an  amount 
of  effusion  which  is  with  difficulty  got  rid 
of,  and  unless  evacuated  by  surgical 
I  means  may  remain,  and  protract  the  state 
of  ill  health,  for  manj'  -sleeks  longer.  In 
such  cases,  also,  the  amount  of  permanent 
mechanical  danger  to  the  organs  may  en- 
tail disastrous  after-consequences  ;  or  it 
may  even  happen  that  constitutional  dis- 
ease of  a  fatal  kind  (especially  tubercu- 
losis) may  be  secondarily  set  up. 

Of  Pleurisies  that  are  "chronic" 
throughout — i.  «.,  that  commence  in  an 
insidious  manner, — by  far  the  greater 
number  are  not  primary,  but  secondary  to 
some  constitutional  malady  or  some  dis- 
ease of  another  viscus.  Nevertheless,  it 
unquestionably  happens,  in  a  few  cases, 
that  apparently  healthy  persons  are  at- 
tacked with  pleuritic  mischief  of  so  insidi- 
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oiis  a  kind,  that  almost  before  the  patient 
knows  that  he  is  ill  (althougli  he  may 
have  been  slightly  ailing  for  some  days  or 
weeks),  it  is  discovered  that  one  pleura  is 
half  or  three-quarters  full  of  fluid.  Such 
cases  are  commonly  very  tedious  in  their 
course,  and,  if  they  do  not  compel  the 
performance  of  paracentesis  at  first,  take 
the  form  of  an  empyema  or  collection  of 
pus. 

When  we  turn  to  the  consideration  of 
secondary  pleurisies,  we  find  a  far  greater 
variety  of  type,  and  a  much  more  serious 
prognosis,  attaching  to  these  maladies. 
To  speak  first  of  the  Pleurisies  which 
come  in  as  a  secondary  complication  of 
acute  fevers.  The  whole  type,  and  the 
vital  significance  of  this  class,  depends  on 
two  factors — the  virulence  of  the  original 
disease,  and  the  power  of  resistance  which 
the  organism  has  so  far  presented  to  it. 
That  a  patient  with  typhoid  fever,  or 
acute  rheumatism,  for  instance,  is  sud- 
denly attacked  with  Pleurisy,  may  be  of 
the  greater  or  less  consequence,  according 
to  the  amount  of  vital  power  of  resistance 
which  the  tissues  generally,  and  the  or- 
gans of  vegetative  life  (especially  the 
heart  and  kidneys)  retain.  Tlie  main 
points,  however,  which  the  history  of  the 
pleurisies  secondary  to  acute  fever  pre- 
sents, are  the  protracted  course,  the  tend- 
ency to  purulent  character  of  the  effusion, 
and  the  frequent  termination,  either  in 
death  or  in  disastrous  results  in  the  way 
of  constitutional  disease,  especially  tuber- 
culosis. 

The  pleurisies  produced  by  pymmin  in- 
fection are  mere  incidents  of  an  almost 
necessarily  fatal  blood-poisoning. 

Far  diiJerent  is  the  history  of'  the  pleu- 
risies which  are  secondary  to  the  common 
form  of  pulmonary  phthisis.  The  great 
majority  of  these  take  the  shape  of  acute 
and  strictly  limited  fibrinogenic  inflamma- 
tion, and,  unless  very  injudiciously  treated, 
tend  to  rapid  termination  with  no  worse 
result  than  a  local  adhesion  of  the  pleural 
surfaces.  More  must  be  said  on  this 
point  hereafter ;  at  present  it  will  be 
enougli  to  state  that  until  the  later  stages 
of  pidmonary  phthisis,  it  is  decidedly  un- 
common, in  my  experience,  to  see  pleuri- 
tic attacks  causing  considerable  serous  or 
sero-purulent  effusions,  unless  they  are 
"actively"  treated,  in  the  sense  of  a  free 
use  of  depressing  remedies.  But  when 
once  a  patient,  with  an  already  consider- 
able development  of  chronic  destructive 
lung  disease,  has  acquired,  in  addition,  a 
large  serous  or  sero-purulent  effusion  in 
his  pleura,  the  chances  are  heavily  in 
favor  of  a  disastrous  termination  of  the 
disease,  and  it  may  even  happen  that  a 
swift  development  of  true  tuberculosis 
may  carry  the  patient  off  in  a  very  few 
weeks,  though  the  pleuritic  effusion  were, 
in  itself,  quite  incompetent  to  endanger  life. 


The  pleurisies  which  are  consequent  on 
acute  or  subacute  diseases  of  other  vis- 
cera are  of  various  types.  Pneumonia, 
for  instance,  is  in  numberless,  perhaps 
almost  in  all  cases,  attended  with  a  cer- 
tain amount  of  fibrinogenic  pleurisy  ;  but 
fortunately  this  is,  in  the  majority  of 
cases,  limited  to  the  production  of  a  cir- 
cumscribed efliision  of  lymph,  which  leads 
to  no  serious  results.  It  is  far  otherwise 
with  the  more  infrequent  cases  of  pneu- 
monia, which  become  complicated  with 
effusion  of  a  considerable  quantity  of 
pleuritic  fluid  :  this  form  of  secondary 
pleurisy  usually  presents  acute  and  highly 
dangerous  symptoms  at  first,  and  if  not 
rapidly  fatal  (as  it  often  is)  is  usually  in- 
tractable in  its  after-course. 

The  form  of  Pleurisy  which  is  second- 
ary to  Bright's  disease,  is  always  a  grave 
and  intractable  affection  ;  but  its  history 
differs  greatly  according  to  circumstances. 
Where  it  is  the  immediate  consequence 
of  the  acute  albuminuria  of  scarlet  fever, 
the  tendency  is  towards  a  rapid  change  of 
the  effused  fluid  into  pus  ;  and  the  mild- 
est result  probable  is  a  chronic  empyema, 
with  too  often  fatal  secondary  results.  A 
different  type  of  Pleurisy  may  be  seen 
occurring  as  a  complication,  often  a  late 
one,  of  the  cirrhotic  or  contracting  form, 
or  (much  more  rarely)  of  the  amyloid 
form,  of  renal  disease.  In  neither  of  the 
two  latter  forms  is  there  the  same  tend- 
ency towards  the  rapid  production  of 
pus,  but  rather  a  tendency  towards  the 
eftusion  of  a  large  quantity  of  fibro-serous 
(chiefly  serous)  eff'usion. 

As  for  the  pleurisies  said  to  be  second- 
ary to  acute  cardiac  disorders,  it  may  well 
be  doubted  whether  these  are  not  always 
to  be  considered  as  results  of  some  blood- 
poisoning,  or  constitutional  vice,  to  which 
the  heart  affection  is  also  due.  Their 
course  depends  upon  the  degree  of  vital 
power  which  the  organism  has  retained 
in  its  struggle  with  the  constitutional 
malady.  Tliey  can  only  be  considered  as 
incidents  in  a  more  formidable  disease. 
It  is,  however,  an  open  question  whether 
pericarditis  may  not  excite  Pleurisy  by 
direct  extension  of  the  inflammatory  pro- 


Etiology. — Upon  the  etiology  of  Pri- 
mary Pleurisy  we  possess  no  sure  informa- 
tion at  all.  There  is,  indeed,  a  limited 
class  of  cases  in  which  the  inflammation 
is  the  direct  result  of  a  blow  or  some 
other  injury ;  but  we  know  of  no  other 
causes,  properly  so  called.  Among  ex- 
citing causes,  cold  has  often  been  con- 
fidently stated  to  be  a  frequent  one  ;  but 
some  of  the  best  authorities  of  late  years 
entirely  deny  this  ;  and  Ziemssen,  out  of 
54  cases  of  Pleurisy  of  which  he  minutely 
examined  the  history,  could  not  trace  the 
disease  to  exposure  to  cold  even  in  a  sin- 
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gle  instance.  I  have  myself  had  some 
reason  to  think  that  extreme  muscular 
over-exertion  and  exertion  in  continuous 
public  speaking  produces  Pleurisy,  some- 
times, in  otherwise  healthy  persons. 

Of  predisposing  causes,  age  has  been 
reckoned  an  important  one.  It  was  sup- 
posed bj'  some  that  it  never  occurred  in 
very  young  children;  e.  (/.,  Barrier  for- 
mally denied  its  occurrence  at  all  in  chil- 
dren under  six  years  of  age.  It  is  difficult 
to  ascertain  the  exact  degree  of  frequency 
of  Pleurisy  in  young  children,  because  in 
them  the  disease  is  particularly  likely  to 
occur  without  being  detected.  But  all 
the  best  authorities  now  agree  that  Pleu- 
risy is  quite  common  among  children — at 
any  rate,  after  the  lirst  year  of  life  ;  and 
Guinier,  of  ilontpellier,  actually  tapped 
an  empyema  in  a  child  twelve  months 
old.  Steiner  and  Neuretuer,'  in  a  note- 
worthy series  of  papers,  express  the  opin- 
ion that  in  young  children  Pleurisy  with 
liquid  effusion  is  the  rarer.  Pleurisy  with 
proliferation  of  connective  tissue  the  more 
common.  Ziemssen^  tabulates  the  ages 
of  54  children  whom  he  treated  for  Pri- 
mary Pleurisy  :  First  year  of  life,  3  ;  sec- 
ond, 1 ;  third,  7  ;  fourth,  4  ;  fifth,  2  ;  sixth, 
4  ;  seventh,  4  ;  eighth,  5  ;  ninth,  9  ;  tenth, 
7  ;  eleventh,  2  ;  twelfth,  1,  thirteenth,  1 ; 
fourteenth,  2  ;  fifteenth,  1 ;  sixteenth,  1. 
This  very  interesting  record  sufficiently 
disposes  of  the  idea  that  there  is  any  im- 
munity in  infancy. 

A  similar  investigation  of  Ziemssen 
seems  to  show  that  there  is  no  well- 
marked  influence  of  seasons  of  the  year  as 
a  predisposing  cause. 

Of  Secondary  Pleurisies,  the  exciting 
causes  are  numerous.  Among  the  fevers, 
scarlatina  and  typhoid  are  especially  no- 
table in  respect  of  frequency  of  occur- 
rence, variola  in  regard  of  danger  ;  acute 
rheumatism  is  a  frequent  cause  ;  alcohol- 
ism and  pysemic  poisoning  often  pro- 
duce Pleurisy,  inter  alia.  Of  tuberculosis 
proper  and  catarrhal  pneumonic  phthisis, 
it  may  be  said  that  they  frequently  act  as 
predisposing,  and  frequently  a.s  exciting 
causes  of  Pleurisy.  Of  diseases  of  other 
viscera  pneumonia  is  the  most  common 
cause  of  Pleurisy  ;  after  this  comes  kid- 
ney disease,  which  is,  at  any  rate,  a  very 
powerfully  predisposing  cause ;  finally, 
any  organic  disease  which  necessitates 
mechanical  pressure  on,  or  irritation  of 
the  pleura :  and  it  is  possible  that  inflam- 
mation now  and  then  passes  over  to  the 
pleura,  by  mere  contiguity,  from  neighbor- 
ing parts,  e.  g.  the  pericardium. 


'  Prag.  Vierteljahresch.  18G4-65;  Schmidt's 
Jahrbuch,  129,  p.  189.  The  papers  are  part 
of  a  series  of  "  Clinical  Records  of  Children's 
Diseases." 

^  Ziemssen,  Pneumonie  und  Pleuritis  im 
Kindesalter. 


Clinical  Histoby.  — The  symptoms 
of  Primary  Pleurisy  of  acute  type  are  as 
follows  :  The  patient,  after  suffering  for  a 
variable  number  of  hours,  or  hardly  suf- 
fering at  all,  from  general  malaise  and 
loss  of  appetite,  is  attacked  almost  simul- 
taneously with  sharp  stitch-like  pain  in 
some  portion  of  the  thoracic  wall  (by  far 
the  most  frequently  in  the  anterior  or  the 
lateral  portion,  a  little  below  the  level  of 
the  nipple),  and  with  more  or  less  shiver- 
ing. The  face  is  generally  pale  and  con- 
tracted with  the  lines  of  pain;  the  patient 
bends  over  towards  the  affected  side,  and 
draws  his  breath  with  visible  difficulty,  in 
a  hurried,  uneven,  and  shallow  manner 
(respiration  entre-coiqjee) ,  After  this  has 
lasted  a  short  time  flushing  of  the  face  ap- 
pears,' the  pulse  rises  in  frequency,  and 
the  general  phenomena  of  pyrexia  are 
evident ;  in  some  cases  the  pain  now 
greatly  diminishes,  in  others  it  maintains 
its  intensity. 

The  frequency  of  the  pulse  in  the  early 
stages  of  Pleurisy  varies  considerably. 
There  are  plenty  of  slight  cases  of  local- 
ized fibrinous  inflammation  in  which 
hardly  anything  like  pyrexial  rapidity  of 
pulse  is  present ;  the  frequency  may  not 
be  more  than  86  or  90,  and  I  have  even 
seen  a  case  in  which  it  never  rose  above 
80.  In  cases  of  primary  fibrino-serous 
Pleurisy  the  pulse-frequencj'  may  be  said 
to  vary  between  90  and  120  in  the  stage 
of  febrile  reaction  after  the  initial  rigor ; 
on  examining  the  notes  of  twelve  such 
cases,  I  find  the  average  rate  at  this 
period  was  99.  It  must  be  said  that  all 
these  patients  were  adults,  and  that  a 
considerably  higher  pulse-rate  may  be 
found  in  young  children,  though  this  is  by 
no  means  always  the  case. 

The  qvality  of  the  pulse  is  a  point  which 
I  have  particularlj-  investigated  in  a  con- 
siderable number  of  cases,  and  it  seems  to 
me  quite  certain  that  this  follows  a  uni- 
form course  on  the  whole,  regard  being 
had  to  the  general  vital  status  of  the  pa- 
tient. In  the  first  stage  of  acute  pain, 
with  more  or  less  tendency  to  shivering, 
the  pulse,  as  tested  with  the  siihygmo- 
graph,  presents  the  "algide"  form,  i.e. 
the  pulse-waves  are  very  small  and  nearly 
devoid  of  secondary  markings.  As  soon, 
hovrever,  as  flushing  of  the  face  occurs, 
and  a  general  sense  of  burning  heat  of  the 
skin,  the  pulse  passes  to  the  true  pyrexial 
type;  the  waves  become  large  and  dicrotic. 
One  reads  constantly,  in  standard  works, 
of  pleuritic  patients  with  (sensibly)  hot 
skin,  flushed  face,  and  a  hard  bounding 
pulse  :  but  the  sphygmograph,  in  nw  be- 
lief, destroys  this  clinical  picture,  for  it 
uniformly  shows  that  the  large  and  some- 

'  The  flushing  is  never  so  fixed  and  deep  a 
color,  and  especially  never  so  markedly  one- 
sided, in  pure  Pleurisy  as  in  pneumonia. 
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what  bounding  pulse  is  always  decidedly 
less  resistant  than  that  of  health. 

The  temperature  follows  no  regular 
course  in  Pleurisy;  in  the  primary  disease 
we  rarely  derive  any  useful  indications 
from  it.  On  this  point  I  agree,  in  the 
main,  with  the  conclusions  of  Wunder- 
lich, '  and  I  shall  say  more  about  it  when 
treating  of  Prognosis.  It  is  enough  here 
to  say  that  temperature-changes  keep  no 
sort  of  parallel  with  the  pulse  or  the  res- 
pirations. 

The  respirations  in  acute  Pleurisy  are 
both  absolutely  rapid,  and  especially  so  in 
comparison  with  the  pulse  ;  the  rapidity 
being  mainly  due  to  the  impossibility 
(from  pain  and  soreness)  of  taking  deep 
breath. 

Cough  is  a  very  usual,  though  not  uni- 
versal, accompaniment  of  the  acute  stages 
of  Pleurisy.  It  is  short  and  hacking;  and 
is  either  perfectly  dry  or  attended  with 
only  a  moderate  amount  of  thin  mucous 
expectoration  ;  except,  indeed,  when  the 
Pleurisy  is  complicated  with  pneumonia. 

The  decubitus  has  been  made  a  strong 
clinical  feature  by  some  writers  on  Pleu- 
risy ;  but  there  are  contradictory  state- 
ments, and  from  my  own  observation  I 
should  say  that  there  is  no  attitude  char- 
acteristic of  the  disease  except  that  which 
very  generally  prevails  in  the  first  acute 
agony,  viz.,  half  lying,  half  crouching,  on 
tlie  affected  side.  The  decubitus  is  fre- 
quently changed  two  or  three  times  in  the 
course  of  the  illness,  and,  except  as 
attracting  our  attention  to  the  physical 
examination  of  the  chest,  is  seldom  of  any 
moment. 

Along  with  these  phenomena  there  is  a 
variable  amount  of  nausea,  white-coating 
of  the  tongue,  thirst,  and  anorexia  ;  the 
last  usually  complete. 

It  must  be  observed,  however,  that  the 
above  is  only  the  picture  of  the  early 
stages  of  a  typical  acute  case  in  an  adult. 
Even  in  adults  there  may  be,  in  cases  that 
run  a  pretty  severe  course,  scarcely  one 
noticeable  symptom  to  arrest  attention  in 
the  early  days  of  the  malady.^  And  in 
children  the  febrile  symptoms,  particu- 
larly the  initial  rigor,  are  often  inconsider- 
able, and  the  cough  scarcely  attracts 
notice,  especially  in  slight  cases.' 

Physical  Signs. — It  is  to  these  that  we 
specially  direct  attention  wdien  suspicion 
of  Pleurisy  exists,  and  the  information 
they  afford  is  more  valuable  than  any 
other. 


'  Das  Verhalten  der  Eigenwarme  in  Krank- 
heiten.  2te  Aufiage.  Leipzig,  1870,  pp. 
374-6. 

*  See,  among  other  authors,  Trousseau 
(Clin.  Mgdloale,  tome  i.)  for  some  striking 
examples. 

'  Ziemssen,  Pleuritia  u.  Pneumonie  im 
Kind    alter. 


Inspection.— ^yhQn  the  chest  is  laid  bare, 
it  will  be  seen,  in  the  very  curly  staues, 
that  the  pleuritic  side  of  the  chest  is  sonie- 
what  retracted,  and  its  intercostal  mus- 
cles nearly  or  quite  motionless,  while  in- 
creased play  and  movement  of  the  sound 
side  is  observed.  At  a  later  period  of 
effusion  a  positive  dilatation  of  the  pleu- 
ritic side  and  a  bulging  of  the  intercostal 
spaces  may  often  be  noted,  but  it  is  pos- 
sible, even  in  cases  of  very  extensive 
eft'usion,  for  the  chest  wall  to  remain 
apparently  unaffected,  the  force  of  dis- 
placement being  spent  mainly  on  the 
neighboring  organs.  But  in  all  cases 
where  there  is  the  least  suspicion  of  Pleu- 
risy, accurate  repeated  measurements  of 
both  sides  must  be  adopted  :'  it  will  not 
do  to  trust  the  eye,  for  enlargement  of  the 
side  may  be  obscured  by  the  general  con- 
figuration of  the  thorax,  or  it  may  hapisen 
that  the  expansion  of  the  sound  side  (in 
its  compensatory  efforts  of  breathing) 
may  assist  in  concealing  the  fitct.  One 
of  the  most  striking  pieces  of  evidence 
offered  to  the  eye  is  the  visible  displace- 
ment of  the  heart  which  usually  presents 
itself  when  the  effusion  is  large :  in  the 
case  of  left  pleurisy,  the  apex  will  be  seen 
beating  under  or  to  the  right  of  the 
sternum,  or  in  the  epigastrium  ;  in  right 
pleurisy  it  may  be  found  beating  to  the 
left  of  the  left  mammary  line,  and,  in  ex- 
treme instances,  even  in  the  left  axilla. 

Ifensuration. — In  the  early  stages  there 
is  commonly  no  enlargement  of  the  af- 
fected side  ;  the  sound  side,  indeed,  ap- 
pears, and  is,  the  most  expanded.  But 
as  effusion  comes  on  the  balance  is  re- 
stored, and  when  the  fluid  becomes  co- 
pious the  intercostal  spaces  yield,  the 
ribs  become  more  separated,  and  in  pro- 
portion to  the  yieldingness  of  the  thoracic 
wall  a  real  increase  in  the  size  of  the  af- 
fected side  is  observed.  It  is  only  in  the 
slight-made  chests  of  young  children  that 
this  is  early  perceptible ;  in  adults,  the 
displacement  is  rather  on  the  side  of  the 
viscera  until  the  effusion  becomes  very 
large.  Strict  daily  comparative  mensura- 
tion of  the  two  sides  ought  nevertheless 
to  be  practised  from  an  early  stage. 

Percussion  yields  no  information  in  the 
first  stage,  nor  can  it  be  well  tolerated. 
Supposing  the  case  to  be  one  of  merely 
fibrinous  exudation,  we  may  get,  from 
first  to  last,  scarcely  any  abnormality  in 
the  sound  elicited;  but  the  chest  wall 
gives  a  strange  sense  of  deadness  and  in- 
elasticity to  the  percussing  finger.  Very 
solid  and  thick  fibrinous  deposits  may 
cause  a  really  dull  percussion  sound. 
When  serum  is  poured  out  in  any  quan- 
tity, however,  the  evidence  from  percus- 
sion becomes  striking :   over  the  whole 


'  Cf.  Verliac  (Epanchements  pleuritiques, 
Paris,  1865),  particularly  case  at  pp.  19,  20. 
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space  occupied  by  the  fluid  there  is  found 
a  dulness,  more  pronounced  in  some  cases 
than  in  others,  but  always  witli  a  charac- 
ter of  its  own,  wliieh  must  be  lieard  to  be 
recognized,  but  is  much  more  marked 
than  that  produced  by  lung-consolidation. 
In  ordinary  cases,  where  the  fluid  is  not 
bound  and  localized  by  adhesion,  the  dul- 
ness reaches  upwards  from  the  base  of 
the  chest  to  a  variable  height,  according 
to  the  amount  of  the  effusion  :  its  charac- 
ter is  very  perceptible  in  comparison  with 
the  sound  side,  but  the  line  of  its  termi- 
nation above  is  by  no  means  always  an 
evenly  horizontal  one.  As  the  case  pro- 
ceeds, and  an  increasing  quantity  of  serum 
is  etlused,  the  dulness  may  extend  quite 
up  to  the  clavicle  in  front  and  to  the 
supra-spinal  fossa  behind  ;  after  this,  any 
further  extension  of  the  effusion  necessi- 
tates expansion  of  the  pleural  cavity  in 
some  fresh  direction.  So  far,  space  for 
the  fluid  has  been  obtained  chiefly  by  the 
compression  of  the  lung  into  the  spinal 
fossa,  but  already,  in  most  cases,  there 
has  been  also  displacement  of  the  sur- 
rounding organs.  This  displacement  may 
aftect  chiefly  the  ribs.  But  the  diaphragm 
e\'cn  more  certainly  yields,  and  its  dis- 
placement downwards  pushes  the  liver 
down  (in  right  pleurisy),  and  percussion 
can  recognize  the  depression  of  this  organ; 
similarly,  the  stomach  and  colon  may  be 
recognized,  by  their  t3'mpanitic  percus- 
sion-sound, at  an  unusually  low  level,  and 
the  spleen  dulness  may  sometimes  be 
traced  at  a  point  below  the  margin  of  the 
right  false  ribs  (in  left  pleurisy).  The 
most  striking  phenomena  of  displacement 
are,  however,  connected  with  the  heart. 
In  left  pleurisy  a  large  effusion  often 
pushes  the  heart  so  much  to  the  right 
that  the  cardiac  percussion-dulness  is 
found  to  occupy  a  space  beneath  the  lower 
end  of  the  sternum,  and  even  extending 
considerably  beyond  its  right  border.  The 
displacing  effect  of  right  pleuritic  eftusion 
is  less,  immediately  obvious  to  percussion ; 
though  readily  identified  by  inspection 
and  palpation,  or  at  any  rate  by  the 
stethoscope. 

Palpation  often  gives  us  very  important 
information.  In  early  stages,  and  in 
those  cases  where  the  effusion  remains 
merely  fibrinous,  the  grating  of  the 
lymph-covered  pleural  surfaces  may  com- 
municate a  thrill  to  the  chest-wall  which 
is  appreciable  by  the  hand  ;  these  phe- 
nomena, however,  are  not  very  frequently 
observable.  More  constantly  useful  is  the 
absence  of  vocal  fremitus  when  liquid  has 
been  poured  out  in  any  quantity,  this  is 
usually  striking  when  we  compare  the 
pleuritic  with  the  sound  side.  The  fre- 
mitus of  lymph-covered  pleural  surfaces 
may  sometimes  be  felt  in  the  later  stages 
after  the  fluid  effusion  has  become  ab- 
sorbed. 


Ausailtation  rarely  reveals  much  in  our 
earlier  examinations.  Fluid  has  not  yet 
been  poured  out.  We  may  happen  to 
catch  the  moment  when  the  pleura  is 
rubbing  its  two  fibrine-covered  surfaces 
together  at  some  point  or  points,  in  which 
case  the  "friction  sound"  is  heard  ac- 
companying inspiration  and  expiration. 
There  is  no  use  in  attempting  to  describe 
this  sound  minutely;  it  does,  in  fact,  con- 
siderably vary  in  pitch  and  in  character ; 
the  student  nmst  himself  repeatedly  hear 
it,  and  compare  it  with  other  sounds  (es- 
pecially various  clicking  bronchial  sounds) 
before  he  can  identify  it  with  confidence. 
The  rarity  with  which,  as  I  have  said,  it 
is  heard  in  the  early  stages,  holds  good 
in  the  ordinary  type  of  Pleurisy  that  goes 
on  to  liquid  efliision  ;  and  in  the  wards  of 
hospitals  this  is  the  prevailing  type  of  the 
disease  that  is  seen  ;  but  I  have  been  for 
some  years  past  surprised  at  the  fre- 
quency with  which  I  have  detected  slight 
and  limited  Pleurisy,  by  means  of  the 
friction-sound,  in  the  out-patient  room. 
Most  of  these  cases  were  tuberculous  ;  but 
a  considerable  number  afforded  no  room 
for  any  suspicion  of  the  kind.  The  fric- 
tion-sound is  far  more  commonly  heard 
in  the  stage  of  resolution,  where  liquid  is 
getting  absorbed,  and  the  roughened 
pleural  surfaces  come  together  again. 

In  the  stage  previous  to  fluid  effusion, 
the  ear  detects  only  the  fact  that  the  lung 
of  the  healthy  side  is  expanding  more 
vigorously  and  noisily  than  the  other. 
When  fluid  becomes  effused,  however, 
the  tendency  is  at  first  often  towards  a 
bronchial  character  of  the  breath-sound, 
accompanied  by  bronchophony  on  the  af- 
fected side,  while  the  effusion  is  small. 
In  adults,  however,  the  progress  of  the 
effusion  rapidly  replaces  this  by  weaken- 
ing, and  finally  absence,  both  of  breath 
and  voice  sounds  ;  meantime  the  breath- 
ing on  the  healthy  side  is  more  and  more 
noisy  and  puerile.  On  the  pleuritic  side, 
the  lung  getting  pushed  back  into  the 
spinal  fossa  there  are  bronchial  breathing 
and  bronchophony  to  be  heard  in  the  up- 
per and  inner  scapular  region  and  be- 
tween the  scapula  and  spine,  and  com- 
parative or  complete  silence  elsewhere. 

Of  cegophony,  the  curious  bleating  sound 
of  the  voice  whidi  is  sometimes  heard  at 
the  upper  level  of  the  fluid,  I  feel  inclined 
to  say  very  little.  It  is  in  truth  one  of 
the  fancy  signs  of  Pleurisy — interesting 
rather  than  useful ;  it  is  so  inconstant, 
and  there  are  so  many  fallacies  attending 
its  recognition,  that  I  believe  it  to  be,  for 
ordinary  auscultators,  rather  a  snare  than 
a  help.  In  a  similar  way  one  nmst  speak 
of  the  succtission  sound,  the  splashing  noise 
supposed  to  be  heard  on  shaking  the  pa- 
tient ;  this  also  is  very  inconstant.  And 
we  may  here  notice  that  the  changes, 
both  of  voice  and  breath-sounds,  and  also 
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of  percussion  sounds,  whioli  are  commonly 
supposed  to  be  induced  by  cluimjinij  the 
patienfs  posture^  are  very  uncertain  and 
unreliable  in  true  Pleurisy, 

Auscultation  is  of  great  value  in  indi- 
cating the  altered  position  of  the  heart, 
which  occurs  in  cases  of  large  eff'usion. 

Phynical  Signs  in  Pleurisy  of  Ghildren. 
— There  are  several  most  important  vari- 
ations from  the  above  general  picture  of 
the  physical  signs  of  Pleurisy,  to  be  ob- 
served "in  the  pleurisies  of  infancy  and 
childhood.  These  variations  are  due  to 
two  circumstances  :  the  small  size  of  the 
chest,  and  the  greater  yieldingness  of  the 
chest-walls.  As  regards  the  auscultation, 
it  is  all-important  to  note  that  bronchial 
breathing  and  voice  persist,  in  nearly 
every  case,  even  when  the  efliision  occu- 
pies the  whole  chest,  and  when  vocal  fre- 
mitus is  entirely  absent.  Rilliet  and  Bar- 
thez  were  the  first  to  notice  the  remark- 
able fact  that  even  a  pneumonic  broncho- 
phony and  bronchial  breathing,  so  far 
from  being  diminished,  are  usually  much 


intensified  by  a  supervening  pleuritic 
eff'usion.  Yet  there  are  niany  text-books 
that  take  no  notice  of  this  peculiarity  of 
children,  and  ignorance  of  it  has  certainly 
been  the  cause  of  many  disastrous  mis- 
takes in  practice,  the  practitioner  believ- 
ing firmly  that  he  had  merely  to  do  with 
a  consolidated  lung,  till  surprised  by  the 
appearance  of  fluctuation  and  evident 
signs  of  pointing  in  one  or  more  of  the 
intercostal  spaces.  Another  vi^ry  import- 
ant distinction  of  Pleurisy  in  young  life  is 
the  comparative  ahsem-e  of  bi(jns  of  dis- 
placement of  viscera.  The  fact  is  that  the 
chest-wall  yields  more  easily,  and  the 
force  of  pressure  is  not  expended,  to  any- 
thing like  the  same  extent  as  in  adults, 
in  dislocating  the  heart  and  in  driving 
downwards  the  diaphragm  and  the  ab- 
dominal viscera.  This,  also,  is  a  peculi- 
arity too  little  noted  in  text-books  written 
by  those  whose  experience  of  Pleurisy  is 
not  large  ;  and,  joined  with  the  persist- 
ence of  bronchial  breathing  and  voice, 
has  doubtless  caused  numbers  of  mistakes. 


Fis.  43. 


A.  Linoof  original  upper  level  of  fluid  ;  B.  Line  of  fluid  on  twentieth  day:  o.  Conjectural  upper  L'toI  o 
llTer;  o.  Termination  of  dulness  below  (tympanitis  begins).  D.  Maximum  hearUmpulse  at  time  ot  greatest 
effusion;  k.  Ditto  on  twentieth  day;  r.  Ditto  in  natural  state. 


Such  errors  probably  cost  the  lives  of 
many  patients  who  might  have  been 
saved  by  prompt  tapping.  It  is,  however, 
a  mistake  to  say,  as  some  have  done,  that 
displacement  of  viscera  never  takes  place 
in  children.     Ziemssen '  quotes  a  conclu- 

>  Op.  oit.  pp.  67,  68. 


sive  series  of  cases,  observed  by  himseli 
and  others,  to  the  contrary  eflfect. 

We  must  now  complete  the  clinical  his- 
tory of  Pleurisy  by  describing  what  may 
be  called  its  critical  symptoms.  If  the 
ease  takes  the  turn  towards  recovery  by 
simple  absorption,  which  is  the  natural 
destiny  of  primary  Pleurisy,  then,   after 
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the  suhsidence  of  pyrexia,  there  occurs, 
usually,  a  pause  of  a  day  or  two,  after 
which  the  work  of  absorption  begins  to 
show  itself  by  physical  signs,  and  by  a 
small  but  increasing  degree  of  relief  to 
respiration.  Among  the  signs  most  care- 
fully to  be  looked  for  as  indicating  the 
commencement  of  this  process  is  the  re- 
turn of  the  percussion  dulness  of  the 
liver,  or  the  tympanic  sound  of  the  sto- 
mach, to  a  higher  level.  The  return  of 
the  heart  to  its  proper  position,  even 
when  absorption  has  made  considerable 
progress,  is  not  always  rapid  or  at  first 
very  evident.  In  the  accompanying 
sketch  is  represented,  with  rough  but 
sufficient  accuracy,  the  state  of  things  in 
the  chest  of  a  young  but  intemperate 
man,  C.  J.,  who,  between  the  sixteenth 
and  twentieth  days  of  right  Pleurisy,  ex- 
perienced an  amount  of  absorption  of  the 
effused  fluid  indicated  by  the  distance 
between  the  hues  A  and  i;.  The  liver 
was  believed  to  be  somewhat  enlarged 
and  fatty  in  this  man. 

Instead  of  a  speedy  commencement  of 
absorption,  the  fluid  may  remain  in  a 
passive  condition,  and  the  patient  may 
continue  in  a  state  marked  by  no  discom- 
fort except  some  mechanical  embarrass- 
ment of  respiration  and  heart  movements, 
impeding  him  in  any  but  the  gentlest 
movements.  It  is  fortunate,  but  com- 
paratively rare,  when  a  protracted  period 
of  this  kind  is  terminated  by  the  occur- 
rence of  absorption.  More  commonly  a 
slight  but  steady  increase  of  ill-health  is 
experienced,  till  at  last  there  arises  de- 
cided febrile  disturbance,  settling  more 
and  more  into  a  hectic  type,  with  copious 
sweat,  morning  remissions  and  evening 
exaeeHmtions,  and,  in  short,  a  more  or 
less  complete  series  of  indications  of  ex- 
tensive suppuration.  It  is  here,  at  last, 
that  the  thermometer,  so  little  to  be  de- 
pended on  in  other  stages  of  Pleurisy, 
often  gives  us  precious  information  of  the 
changed  aspect  of  affairs. 

There  is  no  need  to  carry  the  clinical 
description  any  further,  since  under  the 
lieads  of  Prognosis  and  of  Treatment  suf- 
ficient information  will  be  found  concern- 
ing the  favorable  and  unfavorable  termi- 
nation of  suppurative  Pleurisy. 

Complicaiions  and  Scquelce. — Of  primary 
Pleurisy  the  most  frequent  complication 
is  pneumonia,  and  this  may  either  exist 
from  the  first  or  supervene  at  any  tolera- 
bly early  stage.  It  does  not  appear  to 
occur  with  any  frequency  after  the  lung 
has  been  compressed  into  a  small  space 
by  fluid  exudation.  Laennec  believed 
that  the  compression  by  the  fluid  always 
tended  to  prevent  the  occurrence  of  severe 
pneumonia  in  connection  with  Pleurisy  ; 
but  it  will  be  seen,  under  "Prognosis'," 
that  he  was  at  least  wrong  in  this,  so  far 
as  relates  to  children.     But  when  the  luno- 


is  compressed  to  carniflcation,  it  is  doubt- 
less very  incapable  of  inflammation.  The 
most  formidable  way  in  which  pneumonia 
may  complicate  Pleurisy  is  where,  a  con- 
siderable effusion  existing  in  one  pleura, 
inflammation  attacks  the  (ypposite  lung.  It 
may  be  doubted,  however,  whether  this 
ever  occurs  in  truly  primary  Pleurisy: 
personally  I  have  never  seen  a  case  where 
inquiry  did  not  show  the  existence  of  kid- 
ney disease,  fever,  pyaemia,  or  some  of  the 
many  causes  of  secondary  Pleurisy.    ■ 

This  is  the  place  to  speak  of  double 
Pleurisy,  which  may  fairly  be  looked  on 
as  a  complication ;  and  in  regard  to  it  I 
can  only  repeat  the  same  observation. 
Primary  Pleurisy,  as  we  call  it,  does 
seem,  at  any  rate,  peculiar  in  this— that 
it  is  an  essentially  unilateral  disease:  and 
I  have  never  been  able  to  see  a  double 
case  in  which  there  were  not  ample  rea- 
sons for  thinking  the  Pleurisy  a  secondary 
affection  to  some  condition  of  general 
blood-poisoning.  It  is  in  the  same  point 
of  view  that  we  must  regard  the  super- 
vention of  other  serous  inflammations, 
e.g.,  peritonitis;  but  there  is  a  possi- 
bility, perhaps,  that  pericarditis  may 
sometimes  arise  by  simple  extension  of 
the  inflammatory  process  from  the  con- 
tiguous pleura. 

In  cases  of  empyema  of  some  standing 
a  not  very  uncommon  complication  is  dis- 
charge of  the  pus  through  a  pulmonary 
fistula  into  the  bronchi ;  this  is  associated 
with  phthisical  lung  disease  in  a  large 
majoritj'  of  cases,  but  a  considerable  num- 
ber are  recorded  in  which  the  accident 
has  occurred  in  primary  Pleurisy  without 
tubercular  disease.'  The  cases  are  rare 
in  which  the  channel  of  evacuation  has 
proved  sufficient :  usually  the  bronchial 
discharge  is  only  a  preliminary  to  subse- 
quent perforation  outwards,  and  as  re- 
gards treatment  this  is  the  view  that 
should  be  taken.  The  accident  of  pul- 
monary perforation  must  be  looked  on  as 
the  probable  commencement  of  a  period 
of  fetid  suppuration  and  pyo- pneumo- 
thorax. 

Of  the  sequelfc  of  Pleurisy  one  out- 
weighs all  others  in  interest,  viz.,  tubercu- 
losis. It  is  now  well  established,  not 
merely  that  Pleurisy  often  occurs  in 
phthisical  lung-disease,  but  that  Pleurisy 
itself  is  capable  of  setting  up  true  tuber- 
cle, even  in  previously  healthy  persons. 
This  is  specially  apt  to  occur  where  a 
purulent  effusion  has  been  allowed  to  re- 
main too  long  in  the  pleura,  or  where 
paracentesis  has  been  performed  repeat- 
edly for  empyema,  the  wound  being  closed 
in  the  interval.     But  the  latter  practice 


'  For  a  good  discussion  of  the  subject  of 
bronchial  fistula,  see  Aristide  Attimont,  "Ki- 
sultats  de  la  Paracentfese  dans  la  Pleurisie 
purulente,"  Paris,  1S69. 
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is  one  which,  it  may  be  hoped,  will  no 
longer  be  followed. 

The  other  sequeloe  of  Pleurisy,  though 
they  may  be  verj-  troublesome,  are  less 
important.  Retraction  of  the  chest-wall 
and  consequent  deformity  of  the  spine  and 
shoulder  is  the  ordinary  result  of  the  ab- 
sorption of  a  large  effusion,  where  the 
lung  has  been  too  much  bound  by  adhe- 
sions to  re-expand  at  once,  or  perhaps  at 
all.  The  same  thing  occurs  where  a  col- 
lection of  pus  has  been  allowed  to  burst 
externally;  here  the  lung  is  firmly  bound 
down,  and  the  orifice  of  the  rupture  being 
valvular  no  air  enters  the  chest,  and  so 
the  ribs  sink  in  under  atmospheric  pres- 
sure. It  may  be  at  once  said,  however, 
that  these  deformities  are  merely  tempo- 
rary, and  that  with  proper  attention  they 
will  always  be  found  to  right  themselves, 
in  the  course  of  a  year  or  two,  almost  en- 
tirely; this  is  especially  tlis  case  in  chil- 
dren. As  regards  the  fistulous  opening 
left  after  the  natural  bursting  of  an  em- 
pyema, the  course  of  events  depends  on 
the  amount  of  local  mischief  which  was 
done  during  the  passage  of  the  pus  to  the 
surface  ;  when  this  has  been  very  tedious, 
more  or  less  extensive  destruction  of  peri- 
osteum and  necrosis  of  ribs  may  occur, 
and  may  give  much  trouble.  A  single 
fistulous  opening  is  merely  to  be  looked 
at  as  an  unpleasant  fact  which  will  dis- 
appear in  a  certain  number  of  months  or 
years. 

Pathological  An-atomy.— The  first 
stage  of  change  in  every  case  of  Pleurisy 
appears  to  consist  of  ordinary  injection  of 
the  vessels  beneath  the  pleural  mem- 
brane ;  in  primary'  cases  by  far  the  most 
frequently  this  change  begins  in  the  costal 
pleura.  Slight  ecchymoses  are  more  or 
less  plentifully  scattered  over  the  hyper- 
vascular  and  bright-red  part.  The  clear 
serous  membrane  also  begins  to  be  cloud- 
ed and  swollen,  and  if  the  inflammatory 
process  goes  on  for  a  very  few  hours,  there 
occurs  a  visible  deposit  of  fibrinous  lymph, 
of  a  reddish-yellowish  tinge,  and  at  first 
very  tender  and  soft,  and  small  in  quan- 
tity. If  the  inflammation  goes  on  to  be 
an  affair  of  more  than  a  day  or  two,  not 
only  does  the  amount  of  fibrinous  deposit 
increase  by  successive  layers,  but  a  varia- 
ble proportion  of  serosity  is  mixed  with 
the  lymph ;  and  often  serum  is  poured 
out  in  large  quantity  from  an  early  pe- 
riod, so  as  to  fill  a  large  portion  of  the 
pleural  cavity  within  a  few  days,  more 
rarely  within  a  few  hours.  There  is  great 
variability  in  the  relative  amount  of  the 
serous  and  fibrinous  elements  of  effusion, 
tut  in  general  the  contents  of  the  in- 
flamed pleura  may  be  described  as  con- 
sisting of  yellowish  serum  in  which  float 
a  quantity  of  concrete  masses  of  the  same 
fibrinous  matter  which  linos  the  inflamed 


portion  of  the  membrane ;  and,  as  the 
case  advances,  bands  of  iiljrinous  matter, 
at  first  tender  and  yielding,  afterwards 
firm  and  tough,  form  adhesions  between 
the  costal  and  the  opposite  portions  of  the 
pulmonary  pleura.  In  some  instances  it 
happens  that  the  fibrinous  adhesions  are 
so  many  and  so  dense  over  a  limited  area, 
that  they  inclose  and  limit  the  serous  exu- 
dation, confining  it  to  a  comparatively 
small  portion  of  the  pleural  cavity.  In 
ordinary  eases  the  pleural  cavity  becomes 
progressively  and  more  or  less  evenly 
filled  to  a  higher  and  higher  level,  the 
lung  receding  before  the  fluid,  and  being 
pushed  upwards,  backwards,  and  in- 
wards, till  it  is  compressed  into  the  me- 
diastinal or  spinal  fossa.  On  the  other 
hand,  it  may  happen  that  a  compara- 
tively small  amount  of  fluid  spreads  itself 
rapidly  over  a  large  portion  of  the  lung, 
and,  though  reaching  a  high  level  in  the 
chest,  does  not  greatly  compress  or  alter 
the  position  of  the  lung,  at  any  rate  at 
flrst. 

In  those  pleurisies  where  the  inflamma- 
tion is  limited  to  a  small  area,  the  effusion 
often  consists  almost  entirely  of  plastic 
fibrinous  matter,  and  then  the  regular 
course  of  the  affection  is  short,  ending  in 
an  adhesion  of  a  limited  portion  of  the 
opposed  pleural  surfaces.  Undoubtedly 
the  most  frequent  examples  of  this  kind 
are  found  to  occur  in  the  course  of  chronic 
pneumonia  and  of  phthisis  ;  but  it  is  cer- 
tain that  they  also  occur,  sufficiently  often, 
in  individuals  who  are  otherwise  appa- 
rently healthy. 

[Fig.  44. 


Inflammation  of  the  Diaphragmatic  Pleura.— Show- 
ing fhe  adlierent  fibrinoua  layer,  a.  Muscular  coat  of 
diapliragm.  i.  Subserous  tissue.  «■. Serous  mem- 
brane,    e.  Fibrinous  layer.    X40-).     (Kindfleisch.)] 

Another  outcome  of  inflammation  is  the 
effusion  of  pus,  which  may  either  exist 
from  an  early  period  or  may  slowly  de- 
velop in  the  course  of  an  ordinary  fibro- 
serous  pleuritic  effusion,  the  pus-cells 
more  and  more  invading  the  serosity,  un- 
til at  last  the  whole  mass  of  fluid  assumes 
a  truly  purulent  character.  Pus  in  the 
pleura  is  known  under  the  name  of  em- 
pyema.     Acute  empyema    is   rare  as  a 
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primarj'  disease  in  adults  (more  common 
in  children),  and  is  usually  the  direct  re- 
sult of  injii'-y,  but  is  common  enough  as  a 
complicaticn  or  sequela  of  certain  acute 
fevers,  especially  scarlatina,  and  also  py- 
semic  poisf  ning ;  it  occurs  also  in  a  cer- 
tain small  number  of  cases  of  pulmonary 
phthisis ;  and  one  special  variety — pyo- 
pneumo-thorax  form  of  perforation  of  the 
pulmonary  pleura — is  in  such  a  large  pro- 
portion of  instances  due  to  chronic  lung- 
phthisis,  that  it  may  for  practical  pur- 
poses be  almost  entirely  left  for  considera- 
tion along  with  that  malady. 

The  fibrinous  element  is,  I  believe, 
never  really  absent  from  a  genuinely  pleu- 
ritic eftusion :  many  times  as  I  have 
looked  for  such  a  thing  in  the  post-mortem 
room,  I  have  never  seen  a  purely  serous 
nor  a  purely  purulent  Pleurisy.  [The 
cases  of  miscalled  purely  serous  Pleurisy 
are  always  merely  hydrothorax,  occurring 
either  as  a  mechanical  result  of  embar- 
rassed circulation,  or  else  as  a  consequence 
of  poisoned  or  depraved  blood.  J  The  ex- 
tent to  vrhich  the  fibrinous  element  exists 
varies  from  a  slight  coating  of  soft  lymph 
upon  limited  portions  of  the  pleura  (both 
costal  and  pulmonar}'),  with  some  light 
floating  flakes  in  pretty  clear  serous  fluid, 
to  a  dense  cortex  enveloping  the  whole  of 
the  lung  and  coating  the  whole  of  the 
pleura,  and  from  one  to  several  lines  in 
thickness ;  the  latter  condition  is  only 
produced  in  old-standing  cases,  and  the 
lymph  is  deposited  in  concentric  layers  of 
which  the  external  are  yellow  and  rather 
soft,  the  deeper  ones  dense  and  tough, 
reddish  in  color,  and  exhibiting  traces  of 
vessels.  The  longer  the  pleural  cavity 
remains  distended  with  fluid,  the  more 
firmly  the  lung  is  bound  down  to  the 
neighborhood  of  the  vertebral  column  ; 
and  if  the  conditions  of  mechanical  pres- 
sure last  long  enough,  the  fibrous  adhe- 
sions grow  too  dense  ever  to  be  removed 
so  as  to  allow  the  lung  to  expand  again. 
The  final  result,  in  cases  of  recovery,  is 
the  conversion  of  the  layer  of  fibrinous 
lymph  into  a  rudely  organized  cellular 
tissue,  bands  of  which  also  stretch  be- 
tween the  lung  and  the  chest-wall,  and 
cither  bind  them  firmly  together,  or  (ac- 
cording to  their  length)  allow  more  or 
less  free  play.  In  exceptional  cases  the 
whole  surface  of  the  lung  is  left  firmly 
adherent  to  the  chest-wall  by  a  layer  of 
fibrinous  matter,  which  may  vary  in  tex- 
ture from  that  of  loose  cellular  tissue  to 
a  tough  semi-cartilaginous  material.  The 
latter  condition  has  been  occasionally 
seen  in  cases  where,  apparently,  there 
has  been  little  or  no  serous  effusion,  and 
where  the  lung,  though  thus  universally 
coated,  has  been  found  (after  death  from 
some  other  disease)  fairly  expanded  and 
permeable  to  air. 

If  we  now  inquire  into    the    minute 


anatomy  of  these  changes,  we  find  that 
the  earliest  stage,  beyond  that  of  mere 
congestion  of  the  subpleural  vessels— that, 
namely,  of  cloudy  swelling  of  the  mem- 
brane —  is  microscopically  distinguished 
by  tlie  appearances  of  proliferation  of  the 
epithelial  cells,  which  tend  more  and 
more  to  multiply  and  also  to  be  shed  from 
the  surface.'  very  soon  there  a))pear, 
also,  masses  of  fibrinous  materials  which 
have  nothing  to  do  with  epithelial  changes, 
but  apparently  exude  directly  from  the 
bloodvessels,  and  belong  to  the  same  pro- 
cess by  which  the  serous  effusion  is  poured 
out.  The  prohferated  epithelial  cells, 
together  with  exuded  blood-cells,  form 
the  cellular  element  of  the  fluid ;  and 
upon  their  numbers  and  the  stamp  of  their 
vitality  depends  the  question  whether 
that  fluid  shall  turn  to  pus  or  not ;  they 
are  present,  along  with  fibrinous  matter, 
in  the  flocculi  which  float  in  the  fluid.'' 

As  to  the  retrograde  changes  which 
take  place  in  the  solid  matters  when  ab- 
sorption takes  place,  the  moi  t  important 
matter  is  this.  If  the  cellular  elements 
are  in  large  quantity,  the  retrograde  pro- 
cess is  slow,  and  passes  through  a  stage 
of  cheesy  formation,  which  may  be  very 
lingering  :  and  there  is  much  probability 
that  this  state,  though  not  so  frequently 
as  the  long-continued  persistence  of  a 
purulent  eflusion,  may  give  rise  to  tuber- 
cle. Where  a  very  abundant  and  thick 
fibrinous  deposit,  with  scattered  cells,  is 
the  only  thing  left  after  the  liquid  has 
disappeared,  there  is  still  some  danger : 
part  of  the  material  must  pass  through 
the  stage  of  caseous  formation:  and  it 
will  be  well  if  the  patient  escapes  with  a 
thick,  almost  cartilaginous,  coating  of  his 
lung,  scattered  with  calcareous  deposits. 
The  most  favorable  result  is  when  the 
only  trace  of  the  effused  matters  is  a  few 
adhesions,  composed  of  cellular  tissue,  be- 
tween the  lung  and  the  chest-wall.  Such 
appearances  are,  as  is  well  known,  among 
the  commonest  things  found  after  death 
in  the  pleura  even  of  persons  who  may 
never  have  been  conscious  of  the  pleuritic 
attacks  at  the  time  of  their  occurrence. 

The  condition  to  which  the  lung  is  re- 
duced by  the  pressure  of  the  effusion  and 
the  strangulation  induced  by  the  com- 
pressing fibrous  adhesions,  is  of  the  high- 
est importance.  In  simple  Pleurisy, 
without  pneumonic  complication,  the 
lung,  pressed  back  by  the  side  of  the 
spine,  is  reduced  to  a  state  of  so-called 
carnification :  the  tissue  is  hard  and  un- 
yielding, and  does  not  crepitate  under 
pressure.  This  is  the  effect  of  extreme 
compression  ;  when  the  effusion  has  beeu 

'  Rindfleisch,  Handbuch  der  pathologischen 
Uewebelehre :  Leipzig,  1869. 

^  See  the  striking  engraving  in  Rindfleisch, 
op.  cit.  p.  211. 
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small,  the  lung-tissue  may  still  be  par- 
tially crepitant.  Even  the  extreme  degree 
of  carniflcation  does  not  seem  to  exclude 
the  possibility  of  re-expansion,  if  once  tlie 
pressure  were  fairly  taken  off.  The  dan- 
ger is  rather — especially  when  the  fluid 
has  been  purulent — that  cheesy  masses, 
and  even  true  miliary  tubercle,  may  de- 
velop within  the  compressed  lung.  It  is 
in  these  conditions  that  the  re-expansion 
of  the  lung  becomes  almost  beyond  hope. 
On  the  other  hand,  when  there  has 
been  antecedent  pneumonic  inflammation, 
the  lung  may  never  become  greatly  com- 
pressed from  first  to  last ;  it  will  be  found 
heavy  and  solid,  much  less  resisting  to  the 
finger  than  true  carnifled  tissue,  perhaps 
still  crepitant,  but  presenting  the  charac- 
ters of  hepatization. 

Diagnosis. — The  most  frequent  source 
of  fallacy  is  confusion  between  Pleurisy 
and  pneumonia. 

In  both  diseases  there  are  fever,  dys- 
pnoea, and  cough.  But  in  primary  Pleu- 
risy the  temperature  rarely  attains  a  high 
grade,  especially  in  early  stages  ;  while 
in  pneumonia  it  is  not  unusual  for  the 
thermometer  to  reach  103°  or  101°  within 
the  first  twenty-four  hours.  The  skin  is 
much  more  dry  and  burning  to  the  touch 
ia  pneumonia  than  in  Pleurisy  :  the  flush 
on  the  face  more  tixed,  and  often  remark- 
ably unilateral.  The  feeling  of  dj^spnosa 
is  often  much  more  remarkable  in  Pleurisy 
tlian  in  pneumonia,  but  the  relative  fre- 
quency of  respiration  and  pulse  is  more 
altered  in  the  latter.  The  cough  in  Pleu- 
risy is  short  and  hacking,  but  attended 
with  no  expectoration  or  with  only  the 
discharge  of  a  little  thin  mucus  ;  whereas 
in  pneumonia  expectoration  is  present  in 
an  immense  majority  of  cases,  and  soon 
becomes  "rusty"  in  color,  and  very  tena- 
cious. Sharp  stitch-like  pain  in  the  side 
is  a  very  frequent  characteristic  of  Pleu- 
risy, whereas  in  pneumonia  there  is  com- 
monly no  pain,  or  else  a  much  duller  and 
more  diffused  pain.  As  regards  physical 
signs,  the  dulness  on  percussion  is  more 
absolute  in  Pleurisy  tlian  in  Pneumonia, 
and  as  the  case  proceeds  the  breath-sounds 
and  voice  become  weakened  and  finally 
abolished  in  the  former,  while  they  be- 
come more  and  more  "  bronchial"  in  the 
latter.  [This  is  true  of  adults,  but  in 
children  bronchial  breath  and  voice  per- 
sist in  Pleurisy .1  The  vocal  fremitus  l.ic- 
comes  weakened  and  finally  abolished  in 
Pleurisy ;  it  increases  in  pneumonia  as  the 
consohdation  proceeds.  Displacement  of 
the  neighboring  viscera  is  never  seen  in 
pneumonia  ;  it  is  common  in  Pleurisy,  es- 
pecially in  adults.  Increase  in  the  volume 
of  the  affected  side,  with  widening  and 
bulging  of  the  intercostal  spaces,  and  in  ex- 
treme cases  fluctuation  there,  are  charac- 
teristic of  Pleurisy,  but  not  of  pneumonia. 


Several  of  the  above  remarks  are  chiefly 
applic'able  to  primary  Pleurisy,  which,  as 
already  stated,  is  nearly,  if  not  quite,  al- 
ways a  unilateral  disease  ;  whereas  pneu- 
monia is  more  frequently  than  not  bi- 
lateral. More  absolutely  distinctive  of 
Pleurisy,  however,  is  the  absence  of  that 
fine  hair  crepitation  which  in  pneumonia 
precedes  consolidation  and  establishment 
of  bronchial  breathing  and  voice.  AVliere 
the  chest  affection  is  only  secondary, 
Pleurisy  is  frequently  double,  and  much 
of  the  value  of  comparison  of  the  two 
sides  is  lost.  Here  the  percussion  and 
auscultation  sounds  require  to  be  more 
finely  appreciated  ;  and  the  presence  or 
absence  of  special  sounds,  like  the  fine 
pneumonic  crepitation,  is  of  tlie  greatest 
importance.  The  possibility  of  the  coex- 
istence of  pneumonia  and  Pleurisy  must 
always  be  kept  in  mind ;  and  when  to  fine 
crepitation,  mixed  increasingly  with 
patches  of  bronchial  respiration,  there 
succeeds  a  weakening  and  then  absence  of 
breath  and  voice  sounds,  we  have  good 
■primoi,  facie  reason  for  thinking  that  the 
latter  disease  has  supervened  upon  the 
former. 

Undoubtedly  the  most  generally  ser- 
viceable physical  characteristics  of  Pleu- 
risy are  the  combination  of  very  pro- 
nounced percussion  dulness,  absence  of 
vocal  fremitus,  loud  bronchial  breathing 
limited  to  the  superior  internal  and  intra- 
scapular  space,  and  (where  the  pleur.a  is 
not  yet  full)  tympanic  percussion  and  al- 
most cavernous  respiration  just  below  the 
clavicle,  with  more  or  less  complete  ab- 
sence of  breathing  elsewhere. 

The  diagnosis  of  Pleurisy  from  simple 
hydrothorax — passive  exudation  resulting 
from  mechanical  obstruction  of  circula- 
tion, or  in  chronic  blood-poisoning — rests 
chiefly  on  two  facts  :  the  absence  of  fresh 
febrile  disturbance,  and  the  more  gener- 
ally double  effusion  in  the  latter  affection. 
Often  there  is  corroboration  of  these  indi- 
cations, in  hydrothorax,  from  tlie  simul- 
taneous occurrence  of  dropsical  effusions 
in  other  parts. 

Pleurisy  is  to  be  distinguished  from^^iu?- 
monary])hth{sis  by  the  history  of  the  attack, 
the  absence  of  characteristic  expectoration 
and  emaciation,  the  physical  signs  of 
fluid  eff'usion,  the  family  history,  &c. 
But  as  regards  limited  attacks  of  merely 
fibrinous  pleurisy,  it  may  be  very  difficult 
to  say  whether  or  not  there  is  phthisis 
also,  the  form  of  pleuritic  attack  being  a 
very  common  complication  of  phthisis  at 
all  stages. 

The  presence  of  a  solid  tumor,  occupy- 
ing a  considerable  portion  of  the  pleura, 
or  bulo'ing  into  it  from  the  mediastinum, 
may  closely  simulate  most  of  the  physical 
signs  of  Pleurisy.  We  must  here  depend 
mainly  upon  a  very  accurate  inquiry  into 
the  history  and  the  "  rational"  symptoms  : 
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the  absence  of  all  febrile  disturbance  at 
the  commencement  will  assist  our  judg- 
ment. 

But  although  I  might  draw  out  to  a 
much  greater  length  this  catalogue  of  the 
possible  snares  whicli  lie  in  wait  for  us  in 
the  diagnosis  of  Pleurisy  from  affections 
more  or  less  resembling  it,  I  think  this 
unnecessary,  because  the  means  of  dis- 
crimination are  now  augmented  by  a  most 
potent  test,  the  modern  practice  of  explo- 
ratory puncture.  We  may  fairly  say  that, 
with  the  assistance  of  the  small  trocar, 
fitted  with  the  glass  vacuum  syringe,  it  is 
possible  for  us  to  make  a  puncture  into  a 
chest  without  the  least  apprehension  of 
damage,  whether  the  trocar  shall  enter  a 
pleuritic  effusion,  a  hepatized  lung,  a  can- 
cer, or  even  an  aneurism  ;  and  with  the 
great  advantage  of  discovering  whether 
there  is  fluid  at  all,  and  if  so,  what  the 
fluid  is.  It  is  unnecessary  to  say,  that 
except  under  the  stress  of  urgent  symp- 
toms, this  should  not  be  done  while  high 
febrile  excitement  is  present,  unless  there 
is  strong  probal)ility  that  fluid  effusion  is 
the  sole  cause  of  the  maintenauce  of  the 
fever. 

Peognosis. — The  prognosis  of  primary 
Pleurisy  is  very  favorable,  though  there 
is  by  no  means  that  complete  immunity 
from  fatal  consequences  which  was  as- 
serted by  Laennec  and  Louis.  The  dan- 
ger of  sudden  death  from  orthopncea  was 
shown  by  Trousseau  to  be  a  serious  one  in 
a  small  percentage  of  cases — more  espe- 
cially the  hUcnt  type,  with  insidious  com- 
mencement— when  the  efliiision  completely 
fills  one  pleural  cavity  ;  and  at  the  present 
day  it  is  generally  acknowledged  that  this 
is  a  real  peril.  For  prognostic  purposes  it 
is  now  pretty  well  understood  that  it  is  not 
the  mere  quantity  of  the  efliision  that 
should  most  alarm  us :  the  rule  is  that, 
large  effusion  being  present,  the  occur- 
rence of  one  or  more  attacks  of  severe  f?//.s- 
pnaea — orthopiuen — indicates  a  dangerous 
want  of  tolerance  by  the  organism,  and 
calls  for  direct  interference. 

The  other  danger  which  must  be  reck- 
oned with  is  where  a  primary  pleuritic 
effusion  has  remained  stationary  in  the 
chest  without  any  tendency  towards  ab- 
sorption for  a  considerable  period,  and 
signs  of  its  conversion  to  pus,  with  attend- 
ant severe  hectic  fever,  increasing  ema- 
ciation, and  general  prostration  of  vital 
power,  show  themselves.  Here  the  least 
of  dangers  is  that  involved  in  protracted 
suppuration :  far  more  formidable  is  the 
risk,  now  well  estabhshed,  of  an  infective 
absorption  leading  to  tuberculosis. 

It  must  be  said,  however,  that  both  the 
chance  of  suffocation  from  mechanical 
pressure,  and  the  risk  of  secondary  tuber- 
cular processes,  are  indefinitely  diminished 
by  the  modem  practice  of  prompt  para- 


centesis. It  may  be  questioned  whether 
the  experience  of  the  next  twenty  years 
will  not  enable  us  to  ensure  an  absolute 
immunity  from  fatal  results  of  either  of 
these  complications. 

Very  different  is  the  prognosis  in 
secondary  pleurisies  :  though  even  here 
we  may  reckon  on  a  considerable  percent- 
age of  recoveries.  Most  fatal  of  all  is  the 
Pleurisy  which  occurs  in  the  course  of 
pysemic  (e.  g.,  puerperal)  infection  ;  here, 
death  is  the  rule,  recovery  a  rare  excep- 
tion. A  considerably  smaller  mortality, 
but  still  a  very  high  one,  attends  the  cases 
which  supervene  on  scarlatinal  albumi- 
nuria ;  and  a  somewhat  similar  ratio  of 
deaths,  though  scarcely  so  high,  attends 
all  pleurisies  secondary  to  the  acute  gene- 
ral fevers.  But  the  fact  is  that  every 
case  of  Pleurisy  supervening  on  a  consti- 
tutional fever  has  its  individual  progno- 
sis depending  on  the  time  of  its  occurrence, 
the  amount  of  vital  resistance  which  the 
original  disease  has  spared,  &c.  ;  and  we 
are  driven  here  to  a  minute  observation  of 
particular  symptoms.  It  is  here  that 
thermometry  plays  an  invaluable  part. 
The  following  conclusions  of  Wunderlich, 
respecting  temperature  in  serous  inflam- 
mations generally,  apply,  according  to  my 
experience,  with  admirable  correctness  to 
pleurisies  secondary  to  fevers:'  "Subnor- 
mal temperatures  are  always  highly  sus- 
picious ;  death  occurs  either  shortly  after 
their  first  appearance,  or  when  they  have 
persisted  for  some  time,  or  have  alter- 
nated with  normal  and  excessive  tempe- 
ratures. Temperatures  of  considerable, 
especially  of  increasing  height,  though  not 
necessarily  in  themselves  of  bad  omen,  yet 
add  something  to  the  dangerous  momenta. 
If  the  temperature  falls  again,  the  danger 
is  not  past,  yet  it  is  less  threatening  than 
if  the  heat  had  been  maintained.  Be- 
sides the  height  of  the  febrile  temperature, 
its  constancy,  and  the  absence  of  remis- 
sions, especially  heighten  the  peril ;  more 
particularly  the  long  continuance  of  a  high 
temperature,  even  if  it  alternate  with  con- 
siderable morning  remissions.  In  the 
first  case  the  disease  is  dangerous,  in  the 
latter  complete  recovery  is  at  least  doubt- 
ful  Very    considerable    and 

irregular  fluctuations"  between  the  highest 
and  the  lowest  temperatures  (resembling 
those  of  pysemia)  occur,  especially  in  en- 
docarditis ;  occasionally  also  in  pericardi- 
tis, pleurisy,  and  peritonitis ;  they  are 
always  extremely  dangerous,  and  a  fatal 
result  is  very  probable." 

To  this  element  of  prognosis  let  me  add 
examination  of  the  pulse  with  the  sphyg- 
mograph,  of  the  value  of  which  I  can 
hardly  speak  too  strongly.  The  subject 
would  occupy  too  much  space  in  discuss- 
ing here  ;  but  I  would  refer  the  reader  to 

'  Wunderlich,  op.  oit.  p.  375. 
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what  I  have  written  elsewhere'  respecting 
the  favorable  and  unfavorable  pyrexial 
pulse-forms,  and  shall  merely  say  that 
subsequent  experience  has  strengthened 
my  convictions  already  expressed.  I  be- 
lieve that  in  the  dangerous  secondary 
pleurisies  the  combined  use  of  thermome- 
ter and  spliygmograph  is  more  valuable 
for  prognostic  purposes  than  all  other 
modes  of  observation  put  together. 

As  regards  the  prognosis  of  Pleurisy 
secondary  to  pneumonia,  it  may  be  said, 
in  general  terms,  that  the  amount  of  dan- 
ger depends  entirely  on  the  moment  at 
which  the  Pleurisy  supervenes.  If  the 
system  has  been  severely  tried,  the 
chances  are  bad  :  thus,  Rilliet  and  Bar- 
thez  reckoned  eight  deaths  out  of  ten 
such  cases. 

Of  Pleurisy  secondary  to  phthisical 
lung-disease,  as  already  said,  the  prog- 
nosis is  usually  very  favorable,  for  the 
moment  at  any  rate  ;  but  there  is  always 
tlie  danger  that  any  fresh  pleuritic  process 
may  be  the  starting-point  for  a  true  tu- 
bercular infection.  And,  on  the  other 
hand,  the  subjects  of  tubercle  who  (not  a 
very  common  case)  develop  extensive 
Pleurisy  with  liquid  effusion,  nearly  al- 
ways die. 

Be  it  said,  however,  that  the  increasing 
tendency  to  paracentesis,  even  in  second- 
ary pleurisies,  will  not  improbably  result 
Iq  a  greatly  decreased  mortality,  even 
from  the  most  formidable  varieties  of  the 
disease.  It  is  almost  impossible  to  rate 
too  highly  the  significance  of  such  a  case 
as  that  of  Kussmaul,  hereafter  to  be  cited 
(vide  Treatment). 

_  There  is  one  variety  of  secondary  Pleu- 
risy of  which  I  must  say  a  few  words 
here,  because  it  is  scarcely  discussed  in 
the  text-books,  viz..  Alcoholic  Pleurisy. 
Except  in  the  advanced  stages  of  chronic 
alcoholism,  supervening  Pleurisy  is  rarely 
of  bad  prognosis :  nearly  always  it  leads 
only  to  a  certain  amount  of  fibrinous  exu- 
dation and  proliferation  of  connective  tis- 
sue. It  is  only  in  the  last  stage  of  drink- 
degeneration  that  a  fatal  form  of  empy- 
ema is  apt  to  develop  itself:  I  have  seen 
only  one  such  case  purely  traceable  to  the 
results  of  drink  alone,  but  there  are  a  con- 
siderable number  of  cases  in  which  the 
fatal  result  is,  perhaps,  equally  due  to  this 
influence  and  to  blood-poisoning  from 
renal  disease. 

Treatment.— The  treatment  of  Pleu- 
risy is  naturally  divided  into  that  of  the 
primary  and  that  of  the  secondary  forms. 

Primary  Pleurisy,  of  a  well-marked 
type,  is  perhaps  as  little  the  fit  subject  of 
treatment    by  drugs  or   other    artificial 

'  Lectures  on  Acute  Diseases,  delivered  be- 
fore the  Royal  College  of  Physicians.  (Lan- 
cet, 1867,  vol.  ii.) 


means,  in  its  acute  stages,  as  any  disease 
that  could  be  named,  or  ratiicr,  tUe  drugs 
needed  are  very  few,  and  all  of  the  stimu- 
lant-narcotic class.  For  the  vast  majority 
of  patients,  indeed,  the  only  drug  which 
is  of  considerable  value  is  opium  in  one 
or  other  form,  until  the  febrile  period  has 
passed  over,  when  preparations  of  iron 
sometimes  become  very  useful.  I  do  not 
make  this  statement  without  having  care- 
fully watched  and  considered  the  eft'ects 
of  a  number  of  internal  remedies  which 
are  still  used  as  a  matter  of  course,  and 
indeed  considered  essential,  by  various 
physicians  of  good  repute. 

To  take,  first,  the  case  of  primary  sim- 
ple flbrinogenic  pleurisy,  one  may  at  once 
decide  against  all  heroic  remedies,  since 
evidence   abounds   on  all   sides  to  show 
that  the  disease  is  a  perfectly  harmless 
one,  unless  the  patient  has  strong  tenden- 
cies to  constitutional  disease,  and  that  it 
tends  always  to  recover}-.     In  fact,  one 
has  no  need  to  adopt  any  treatment  what- 
ever beyond  keeping  the  patient  in  one 
room,  free  from  draughts,  and  in  the  pos- 
ture which  he  finds  easiest  to  him ;  feed- 
ing him  steadily  with  nutritious  food  of 
the   kind  best  adapted  to  the  degree  of 
fever  and  digestive  derangement  that  may 
happen  to  be  present :  forbidding  unne- 
cessary movements  and  talking  ;  applying 
hot  poultices  to  the  side,  and  administer- 
ing an  occasional  hypodermic  injection  of 
§  or  I  grain  morphia  to  keep  the  pain  in 
check.      Acetate   of  ammonia,    in   doses 
just  short  of  those  which  produce  decided 
sweating  will   sometimes   greatly  relieve 
the   pain   and  distress  even  without  the 
aid  of  opium,  and  is  at  all  times  a  harm- 
less, even  if  an  unnecessary  medicament. 
Recently,  the  acetate  of  methylamine  (a 
base  which  exists  in  roasted  cotFoe,  owing 
to  the  transformation  by  heat  of  a  part  of 
tlie  coffeine)  has  been  proposed,  and  ap- 
parently used  with  good  efl'ect,  by  Profes- 
sor Beliier  of  Paris.'     There  is  usually  no 
necessity  for  alcohol,  and  it  had  better  be 
avoided.     After  from  six  to  seven  days  in 
bed,   the   patient  will   probably  be   well 
able  to  sit  up,  and  the  only  thing  neces- 
sary to  forbid  to  him  is  movement.      He 
should  sit  perfectly  still.     If  any  anemia 
remains,  the  tincture  of  muriate  of  iron, 
in   twenty-minim   doses   thrice   daily,    is 
advisable  as  a  tonic ;  and,  on  the  whole, 
a  very  few  days  ought  to  see  the  patient 
completely  fit  to  resume  his  ordinary  work. 
In   Pleurisy   evidently  of  considerable 
extent,  and  with  a  notable  amount  of  se- 
rous effusion,  the  ideal  of  treatment  should 
be  still,  as  much  as  may  be,  that  given 
above.     It  is  now  very  decidedly  proved 

'  See  a  paper  in  the  Practitioner,  October, 
186S,  "On  Tonic  Medication  and  on  Acetate 
of  Methylamine  :  a  new  tonic  remedy."  By 
MM.  3ehier  and  Personne. 
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that  the  old  heroic  methods  of  attacking 
severe  Pk-urisy  ought  to  be  abandoned. 
In  the  first  place,  as  to  general  blood-let- 
ting, I  have  witnessed  enough  of  this 
treatment  to  be  sure  of  two  things:  first, 
that  the  older  physicians  were  perfectly 
right  in  the  statement  that  it  usually  re- 
lieves pain  with  great  promptitude  ;  and 
secondly,  that  the  relief  thus  given  is  not 
in  the  feast  degree  superior  to  that  aflbrd- 
ed  by  hypodermic  injection  of  morphia, 
except  that  it  operates  more  quickly,  per- 
haps by  some  five  minutes,  than  the 
latter.  As  to  bleeding  checking  the 
tendency  to  effusion,  that  is  to  me  quite 
incredible.  No  such  effect  has  been  wit- 
nessed in  either  of  the  five  cases  of  ])hle- 
botomy  for  acute  Pleurisy  that  I  have 
watched  at  various  times  ;  and  I  observe 
th.at  Dr.  Aitkeu,'  while  still  adhering  to 
the  use  of  this  remedy,  recommends  us 
not  to  be  discouraged  by  the  fact  that  the 
eft'usion  may  go  on  increasing  after  the 
bleeding,  and  the  patient  also  may  feel 
very  depressed.  It  is  true,  he  says,  that 
after  a  certain  time  absorption  will  set  in, 
and  that  it  will  then  go  on  more  rapidly 
and  well  than  if  the  patient  had  not  been 
bled.  I  cannot  at  all  imagine  on  what 
evidence  this  last  opinion  is  based  ;  cer- 
tainly it  utterly  conflicts  with  the  fact  of 
my  own  experience  ;  and  though  I  have 
personally  seen  little  of  the  actual  treat- 
ment of  Pleurisy  by  bleeding,  I  have  ex- 
amined a  pretty  large  number  of  persons 
whose  past  history  included  one  or  more 
pleuritic  attacks  which  had  been  so  treat- 
ed. The  accounts  given  by  such  persons 
show  a  melancholy  uniformity :  long 
weeks  and  months  of  suffering  fi:om  the 
presence  of  effusion  in  the  chest,  occasion- 
ally leading  (through  empyema)  directly 
into  active  and  rapidly  fatal  tuberculosis, 
nearly  always  slow  and  imperfect  recov- 
ery, Avitli  diminished  vital  energy,  and 
especially  weakness  in  the  chest,  and 
only  in  the  rarest  cases  a  tolerably  prompt 
and  complete  recovery.  The  homoaopath- 
ists  have  made  their  fortuues  in  no  small 
degree  by  their  "treatment"  of  Pleurisy, 
which  has  had  the  one  sole  merit  of  being 
purely  negative,  and  avoiding  all  destruc- 
tive agencies.  [In  view  of  Dr.  Anstie's 
statement  (above)  that  he  had  seen  little 
of  the  treatment  of  Pleurisy  by  venesec- 
tion, it  may  be  pardonable  to  refer  to  his 
expression  on  a  later  page,  in  regard  to 
the  opposition  to  paracentesis:  not  "by 
men  ^vho  have  fairly  tried  the  practice, 
but  only  by  theorists  who  are  afraid  of 
its  imaginary  results."  It  is  hardly  too 
much  to  say,  that  those  who  decry  bleed- 
ing now  maintain  their  position  almost 
entirely  upon  theoretical  grounds.^    It  is 

•  Science  and  Art  of  Medicine,  3d  edition, 
vol.  ii.,  article  "Pleuritis." 

[2  Profesisor  N.  Chapman,  of  the  University 


true,  however,  of  Pleurisy  as  it  is  of 
pneumonia,  that  not  nearly  all  cases  re- 
quire, or  will  properly  bear,  venesection  ; 
and  that  almost  never  will  it  be  appro- 
priate later  than  the  third  or  fourth  day 
of  an  acute  attack. — H.] 

A  much  better  case,  no  doubt,  might  be 
made  out  on  behalf  of  local  blood-letting. 
Cupping  ought  never  to  be  mentioned, 
being  actually  barbarous  in  the  suffering 
it  inflicts  on  a  pleuritic  patient.  But 
leeches  unquestionably  do  relieve  pain 
very  often  in  a  speedy  and  effectual  man- 
ner, and  I  only  know  of  one  objection  to 
their  use,  viz.,  that  morphia  will  relieve 
the  pain  with  even  greater  certainty. 
During  five  years  of  dispensary  practice  I 
determinedly  abstained  from  the  use  of 
leeclies  in  Pleurisy  and  found  morphia, 
even  given  by  the  mouth,  a  perfectly  satis- 
factory substitute.  But  since  the  use  of 
the  hypodermic  syringe  has  become  more 
common,  the  advantages  of  morphia  are 
far  more  manifest  ;  and  I  have  no  doubt, 
personally,  that  leeches  are  now  unneces- 
sary. The  first  act  of  the  physician  in 
treating  a  pleuritic  patient  in  the  agony 
of  the  early  acute  stage,  should  be  to  inject 
^  or  ^  grain  of  acetate  of  morphia  (for  an 
adult)  under  the  skin,'  and  to  envelop  the 
painful  side  in  a  hot  poultice.  For  a  child 
under  2  years,  55  or  55  grain  is  enough. 
Such  doses  as  these  may  be  repeated  every 
four  hours,  if  necessary  ;  but  in  fact  it  is 
seldom  that  more  than  two  or  three  doses 
are  needed  in  the  first  twenty-four  hours, 
and  afterwards  one  dose  in  each  twenty- 
four  hours  is  generally  enough. 

I  would  insist  stronglj'  on  the  advan- 
tages, indirect  as  well  as  direct,  of  subcu- 
taneous over  gastric  administration  of 
opiates  ;  in  a  direct  way,  the  former  is 
superior  as  acting  much  more  rapidly  ;  in 
an  indirect  way,  because  it  so  nmch  less 
disturbs  the  functions  of  the  alimentary 
canal. 

Of  the  treatment  by  mercury,  I  can  ex- 
press only  the  most  unquahfied  disap- 
proval. I  have  watched  many  cases  of 
Pleurisjr  in  which,  according  to  the  rule 
formerly  acknowledged,  mercury  was 
given,  either  to  complete  or  partial  saliva- 
tion, as  soon  as  the  signs  of  effusion  be- 
came unequivocal,  and  I  can  truly  say 
that  these  cases,  even  when  they  were  not 
further  complicated  by  the  depressing 
influence  of  blood-letting,  contrasted  very 
unfavorably  with  the  results  of  a  treat- 
ment which  entirel)'  abjures  mercury  for 

of  Penna.,  used  to  say  to  his  class,  that,  in  a 
long  experience  in  practice,  lie  had  never  liart 
occasion  to  regret  having  employed  the  lan- 
cet ;  while  he  had  often  seen  reason,  too  late, 
to  regret  that  he  had  not  used  it. — H.] 

>  I  believe,  with  Mr.  Hunter,  that  there  is 
no  need  to  inject  locally  :  the  arm  does  quits 
well  for  the  purpose. 
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any  purpose  except  that  of  an  occasional 
purgative.  I  am  glad  to  cite,  on  this 
point,  the  late  Dr.  Hillier,  who  says  (in 
his  Monograph  on  Children's  Diseuses) 
that  from  experience  he  had  been  led  to 
abandon  mercurial  treatment  for  Pleu- 
risy ;'  and  I  believe  that,  whatever  some 
of  the  class-books  may  still  say,  mercury 
is  practically  given  up  by  the  best  physi- 
cians in  this  country,  not  only  in  children's 
pleurisy,  but  in  that  of  adults.  It  seems 
the  general  opinion  among  those  with 
whom  I  have  conversed,  that  the  absorp- 
tive action  with  which  mercury  used  to  be 
universally  credited  is  more  than  doubtful 
in  the  case  of  pleuritic  effusions,  whether 
fibrinous  or  serous.  And  certainly,  if  it 
fails  to  do  good,  mercury  may  do  very 
sensible  harm.  I  have  seen  cases  in 
which  it  apparently  produced  the  most 
decided  anaemia — at  least  there  was 
scarcely  any  other  possible  cause  for  the 
latter  condition — which  set  in  rapidly 
after  the  first  occurrence  of  ptyalism.^ 

The  treatment  by  so-called  "counter- 
irritants,"  as  pursued  by  many  physi- 
cians, is  no  less  repugnant  to  me  than  is 
that  by  mercury  or  bleeding.  Let  me 
make  two  admissions.  In  the  first  place, 
the  mere  application  of  a  mild  mustard 
plaster,  or,  still  better,  of  a  hot  poultice, 
or  epithera,  undoubtedly  may  give  some 
ease  ;  perhaps  even  arrest  incipient  in- 
flammation ;  and  the  use  of  smoM  flying 
blisters,  in  the  limited  attacks  of  Pleurisy 
which  are  so  common  in  phthisis,  un- 
doubtedly appears  to  give  relief  in  many 
cases.  But  the  use  of  large  blisters,  espe- 
cially if  kept  open,  appears  to  me  both 
useless  and  often  prejudicial.  I  shall  not 
repeat  here  what  I  have  said  at  length 


'  See  also  Meigs  and  Pepper  on  the  Diseases 
of  Children. 

2  I  cannot  help  making  a  digression  here 
on  the  subject  of  the  supposed  absorptive  ac- 
tion of  mercury  on  inflammatory  lymph.  So 
repeatedly  have  I  seen  attempts  made,  with- 
out one  particle  of  success,  to  induce  the  ab- 
sorption of  pleuritic,  peritonitic,  and  pericar- 
ditic  lymph  by  means  of  this  drug,  that  I 
have  seriously  reflected  on  what  could  possi- 
bly have  given  rise  to  the  old  unreasoning 
confidence  in  its  power  to  act  in  this  way. 
After  the  best  inquiry  possible  to  me,  it  seems 
pretty  certain  that  the  only  groundwork  was 
the  assumption  of  a  necessary  analogy  be- 
tween lymph  effused  in  the  iris  and  that  effused 
elsewhere.  Now,  to  say  nothing  of  the  spe- 
cial relations  (unintelligible,  no  doubt)  of 
mercury  to  syphilitic  products,  it  is  certain 
that  mercury  possesses  a  strong  physiological 
predilection  for  the  whole  territory  innervated 
by  the  trigeminal  nerve  ;  and  I  believe  that 
there  is  something  quite  peculiar  in  its  action 
on  the  nutrition  of  the  eye,  the  mouth,  the 
nose,  and  the  face,  and  on  the  pathological 
products  of  inflammation  in  these  parts. 
VOL.  n.— 23 


elsewhere  ;'  suffice  it  to  say  that  I  adhere 
to  my  opinion  already  stated,  which  is  the 
same  as  that  previously  announced  by 
many  of  the  greatest  masters  of  practical 
medicine  in  the  present  century. 

The  practice  of  painting  the  chest-wall 
with  iodine,  though  not  open  to  the  same 
positive  objections  as  apply  to  blistering, 
has  never,  in  my  experience,  yielded  any 
very  positive  results.  It  is,  I  believe,  very 
inferior  in  utility  to  the  application  of  the 
simple  adhesive  or  the  Burgundy  pitch- 
plaster,  to  afford  mechanical  support ;  this 
really  does  sometimes  appear  to  favor  ab- 
sorption of  the  fluid,  and  it  usually  gives 
much  comfort. 

The  employment  of  diuretics  to  promote 
absorption  is  another  point  on  which  I 
find  nyself  at  issue  with  the  opinions  of 
many.  The  only  drug  which  has  ap- 
peared to  me,  in  some  cases,  directly  to 
promote  absorption  by  means  of  increased 
diuresis,  is  iodide  of  potassium,  in  quanti- 
ties amounting  to  from  6  to  18  grains 
daily,  according  to  the  age  of  the  patient. 
I  think  it  is  worth  trial  for  two  or  three 
days  (along  with  the  external  use  of 
iodine)  when  effusion  comes  to  a  standstill. 
[Dr.  Da  Costa,  in  a  case  of  chronic  pleuri- 
tic effusion,  recently  reported,  gave  a 
drachm  of  jaborandi,  four  times  dail3'  ; 
with  the  eff'ect  of  profuse  diaphoresis,  fol- 
lowed by  disappearance  of  the  fluid,  and 
recovery. — H.] 

The  medicine,  however,  which  stands 
quite  alone  in  its  power  to  promote  the 
process  of  absorption  is  iron— best  given 
in  the  form  of  the  vmriated  tincture;  and 
in  all  cases  where  there  is  marked  anaemia 
it  should  be  exclusively  employed  from 
the  moment  when  the  necessity  for  ad- 
ministering opium  ceases. 

As  regards  purgative  medicines,  the 
utmost  that  I  can  recommend  is  that,  if 
necessary,  such  mild  medicines  may  be 
used  as  may  suffice  to  prevent  actual 
loading  of  the  bowels,  which,  especially 
in  the  case  of  children, ^  might  seriously 
increase  the  mechanical  distress  in  the 
chest.  Actual  purgation  is  always  mis- 
chievous in  Pleurisy,  although  it  is  some- 
times very  useful  in  hydrothorax. 

The  use  of  alcohol  is  a  matter  requiring 
much  care  and  judgment.  In  primary 
acute  pleurisy  it  is  usually  best  dispensed 
with,  unless  the  patient  is  unable  to  take 
other  nourishment ;  in  this  respect  Pleu- 
risy differs  much  from  pneumonia.  But 
in  secondary  pleurisies  stimulants  will 
often  be  needed,  and  here  the  amount  of 
the  dose  must  be  ruled,  not  by  any  rou- 


1  "On  the  Popular  Idea  of  Counter-irrita- 
tion," Lancet,  Feb.  26,  1869;  "The  Theory 
of    Counter-irritation,"    Practitioner,    April, 

1870. 

2  Ziemssen  (op.  cit.)  particularly  points 
this  out. 
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tine,  but  according  to  those  indications  of 
tlie  pulse,  tlie  temperature,  and  tlie  urine, 
wliicli  I  have  fully  described  in  my  lec- 
tures on  Acute  Diseases,  at  the  Royal 
College  of  Physicians,'  and  elsewhere.  ^ 

As  regards  all  other  matters  in  the 
treatment  of  secondary  pleurisies,  it  is 
absolutely  necessary  that  I  should  leave 
them  to  be  dealt  with  by  the  authors  who 
describe  in  this  "System  of  Medicine" 
the  various  diseases  of  which  Pleurisy  is 
apt  to  be  a  complication. 

One  word  must  be  said  about  a  mode  of 
treatment  for  Pleurisy  which  I  confess 
that  I  have  never  attempted  :  I  mean  the 
employment,  so  common  on  the  Continent, 
of  nld  to  the  chest,  and  the  use  of  cool 
baths.  I  desire  to  pronounce  no  judgment 
whatever  on  the  matter  ;  but  those  who 
wish  to  know  more  of  the  system  should 
study  the  remarkable  statements  of  Nie- 
meyer,^  a  very  trustworthy  witness,  as  to 
the  eft'ects  of  ice-cold  applications  to  the 
chest. 

Paracentesis  Thoi-acis. — A  new  era  has 
been  inaugurated  in  the  treatment  of 
Pleurisy  by  the  development  which  the 
operation  of  tapping  the  chest  has  received 
within  the  last  few  years.  There  is  prac- 
tically no  use  in  going  back  further  into 
the  history  of  the  operation  than  about 
thirty  years  ;  previously  to  this  there  was 
no  real  certainty  or  agreement  as  to  its 
use  except  as  a  fast  resort.  It  was  Trous- 
seau who  first  had  the  acuteness  and 
courage  to  lay  down  the  proposition  that 
in  extensive  effusions,  whether  of  serum 
or  pus,  we  ought  not  to  wait  till  death  is 
imminent,  but  operate  with  the  view  of 
warding  ofF  the  dangerous  attacks  of 
orthopna?a  which,  as  he  proves  bj-  a  series 
of  remarkable  cases,  may  unexpectedly 
seize  the  patient,  and  carry  him  off  with 
great  rapidity.  Trousseau,  however,  en- 
countered great  opposition,  both  in  his 
own  country  and  elsewhere,  and  although 
some  of  his  brilliant  results  undoubtedly 
startled  the  medical  world,  it  may  be 
doubted  whether  the  operation  would  not 
have  been  relegated,  after  his  death,  to 
its  former  limited  sphere,  had  it  not  been 
for  the  interposition  of  a  very  able  and 
clear-sighted  American  physician,  Dr. 
Bowditch.''  This  gentleman  had  long 
felt  the  futility  and  the  culpable  ineffi- 
ciency of  treatment  which  allowed  pa- 


'  Lancet,  vol.  ii.,  1867. 

2  Practitioner,  "Wines  in  Acute  Diseases," 
August,  1870. 

3  Handbuch  der  Speciellen  Pathologic  u. 
Therapie,  vol.  i. 

■*  Dr.  Bowditch's  original  papers  are  in 
American  Journ.  of  Med.  Science,  April, 
1852 ;  American  Med.  Monthly,  January, 
1853;  Boston  Med.  and  Surg.  .Journ.,  May, 
1857.  See  also  his  final  paper  before  New 
Vork  Academy,  1870. 


tients  to  suffer  the  misery  and  danger  in- 
volved in  the  retention  for  months  to- 
gether of  fluid  in  the  pleura,  but  it  was 
not  until  the  invention  by  Dr.  Morill 
AVyman  of  his  excellent  suction  instru- 
ment, that  Dr.  Bowditch  saw  his  way  to 
the  safe  and  efi'ective  performance  of 
paracentesis  on  the  large  scale.  From 
that  date  (185(1)  till  the  present  time  Dr. 
Bowditch  has  performed  the  operation 
2.j0  times,  in  154  jxrsons,  without  once  seeing 
any  evil,  or  even  any  very  distressing  symp- 
toms resulting  from  it;  while,  on  the  other 
hand,  it  has  saved  a  large  number  of  lives 
that  must  otherwise  have  been  sacrificed. 
"Surely,"  as  the  author  remarks,  "this 
amount  of  experience  by  any  one  deserves 
the  attention  of  the  profession. "  To  this 
I  \i'armly  assent,  and  must  add  that  there 
appears  to  me  to  be  no  opposition  to  Dr. 
Bowditch's  views  by  men  who  have  fairly 
tried  his  practice,  but  only  by  theorists 
who  are  afraid  of  its  imaginary  results. 

Formerly  paracentesis  was  supposed  to 
have  two  functions  only  in  Pleurisy  :  that 
of  averting  suffocation  which  was  actually 
impending,  and  that  of  letting  out  collec- 
tions which  were  pretty  certainly  conjec- 
tured to  consist  of  pus.  But  against  these 
advantages  were  to  be  set,  it  was  thought, 
the  fact  that  the  fluid  would  inevitably  re- 
form, and  re-form  ad  infinitum,  and  after 
very  few  tappings  would  become  purulent 
(even  if  air  could  be  excluded  from  the 
pleura,  which  was  held  almost  impossible), 
thus  surelj'  undermining  the  patient's 
constitution.  But  the  great  and  dreadful 
danger  was  that  of  admitting  air  into  the 
pleural  cavity  ;  that,  it  was  said,  inevita- 
bly led,  not  merely  to  a  continuance  or 
aggravation  of  the  purulent  formation, 
but  also  to  the  putrescence  of  the  pus, 
and  the  rapid  depression  of  the  vital 
powers  under  the  combined  influences  of 
profuse  suppuration,  the  absorption  of 
noxious  gases,  and  often  the  absorption 
of  matter  capable  of  inducing  pysemia. 
Tapping  was  therefore  held  to  be  inappli- 
cable to  the  treatment  of  a  merely  serous 
effusion  which  did  not  immediately 
threaten  life  from  mechanical  pressure. 
This  feeling  prevailed  the  more  strongly 
because  some  of  the  greatest  masters  of 
medicine  of  the  present  century  had  de- 
clared that  primary  Pleurisy,  with  proper 
medicinal  treatment,  should  never  be 
fatal ;  while  in  secondary  pleurisies  it 
was  felt  that  an  element  'of  uncertainty 
underlies  the  whole  prognosis,  which  dis- 
inclines the  physician  for  doubtful,  and 
possibly  dangerous,  modes  of  treatment. 

It  can  harcily  be  doubted  that  the  whole 
feeling  about  the  dangerousness  of  para- 
centesis rested  upon  the  use  of  clumsy 
and  imperfect  means  of  operation,  and  on 
exaggerated  ideas  of  the  evil  effects  of  ad- 
mitting a  small  quantity  of  air  into  the 
pleural  sac.     With  regard    to   the  first 
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point,  we  are  entitled  to  say  that  it  is 
quite  possible  so  to  operate  as  to  ensure 
tliat  110  datpage  will  be  done  to  viscera, 
and  that  no  more  than  a  trifling  quantity 
of  air  will  be  admitted  to  the  pleura.  And 
upon  the  second  point  we  may  certainly 
now  assure  ourselves  that  there  is  no 
reason  to  fear  serious  mischief  from  the 
admission  of  a  limited  quantity  of  air  if 
the  opening  made  in  the  operation  be 
afterwards  properly  closed.  It  is  even 
unnecessary,  as  Dr.  Bowditch's  large  ex- 
perience has  shown,  to  make  the  opening 
valvular.  But  the  most  important  ad- 
vance that  has  been  made  is  the  invention 
of  apparatus  which  allows  of  the  opera- 
tion being  made  either  simply  exploratory, 


or  carried  on  at  once  to  evacuation  of  the 
fluid.  With  the  instrument  either  of 
Bowditch  or  of  Dieulafoy'  we  intro- 
duce a  very  smaU  trocar  and  canula 
guarded  with  a  tap,  and  by  attaching  a 
suction  syringe  and  opening  the  tap,  we 
withdraw  a  small  amount  of  fluid,  the 
exact  nature  of  which  we  can  identify  :  if 
we  elect  to  continue  the  evacuation,  we 
can  do  so  with  the  aid  of  the  syringe  ;  if, 
on  the  other  hand,  no  fluid  can  be  ob- 
tained, the  guard-tap  has  prevented  the 
entrance  of  air,  and  we  can  withdraw  the 
canula  and  close  the  wound  without  hav- 
ing done  the  least  mischief.  By  the  use 
of  the  small  canula  we  are  able  to  operate 
without  risk,  because,  in  the  case  of  an 


[Fig.  45. 


The  aspirator,  a.  The  perforated  needle  or  sharp-pointed  canula,  ^vhich  is  introduced  into  the  collection 
of  fluid.  It  communicates  with  the  bottle,  d^  hy  means  of  an  india-rubber  tube,  which  is  interrupted  at  b  by 
la  portion  of  glass  tubing,  so  that  the  nature  of  the  fluid  evacuated  can  be  judged  of  at  once,  and  tlie  canula 
either  plunged  deeper  or  withdrawn.  When  the  handle,  c,  is  in  the  position  shown,  the  commuuicatiou 
Wweeu  the  canula  and  the  bottle  is  closed.  Tlie  bottle  is  then  exhausted  of  air  by  means  of  the  pump,/. 
When  c  is  moved  to  c',  the  canula-tube  is  opened,  e  is  the  waste-tube  of  the  bottle,  and  is  closed  by  a  button 
at  e.  In  using  this  aspirator  the  vacuum  is  formed,  and  the  handle,  c,  is  liept  in  the  position  shown  till  the 
canula  has  been  introduced  into  the  fluid,  then  it  is  turned  to  c',  and  the  fluid  fills  the  bottle.  If  there  be 
still  more  fluid,  the  handle  is  turned  back  to  r,  the  waste-pipe  opened,  and  the  fluid  emptied  out  of  the  bottle, 
which  is  then  again  exhausted,  and  the  handle  turned  back  too'.  This  is  one  of  the  simplest  of  the  many  forms 
of  the  aspirator.     (Holmes.)] 


entirely  mistaken  diagnosis,  we  should 
have  done  no  damage,  even  though  we 
had  perforated  a  consolidated  lung,  a 
solid  tumor,  or  an  intercostal  artery. 
The  suction  power  of  the  vacuum-syringe 
will  enable  even  thick  fluid,  such  as  some- 
what concentrated  pus,  to  be  withdrawn 
through  the  smaller-sized  canulse  ;  but 
the  puncture  is  such  a  trifle  that,  in  case 
of  our  desiderating  a  larger  tube,  the 
smaller  one  can  be  withdrawn,  the  finger 
being  pressed  on  the  spot  as  it  emerges, 
and  the  more  capacious  canula  introduced 
at  the  same  place. 

The  site  of  puncture  should  be  selected 
in  ordinary  cases  according  to  Bowditch's 
rules  :  Find  the  inferior  limit  of  the  sound 
lung  behind,  and  tap  two  inches  higher 
than  this  on  the  pleuritic  side  ;  at  a  point 
in  a  line  let  fall  perpendicularly  from  the 
angle  of  the  scapula.     Push  in  the  inter- 


costal space  here  with  the  point  of  the 
finger,  and  plunge  the  trocar  quickly  in  at 
the  depressed  part ;  be  sure  to  puncture 
rapidly  and  to  a  sufficient  depth,  or  you 
may  be  balked  by  the  false  membranes 
occluding  the  canula. 

It  will  sometimes  happen  that  with  the 
greatest  care  and  trouble  we  are  unable 
to  get  a  flow  of  fluid  at  the  point  where 
we  first  puncture  ;  it  is  then  our  duty  to 
try  elsewhere,  for  our  failure  may  be 
owing  to  unusual  thickness  of  the  false 
membranes  in  the  lowest  inch  or  two  of 
the  pleural  cavity.  We  thereupon  repeat 
the  puncture  a  little  higher  up,  and  further 


1  It  is  risht  to  say  that  Dr.  Protheroe  Smith 
claims,  with  apparent  reason,  to  have  been 
the  actual  inventor  of  the  instrument  now 
made  by  a  French  instrument  maker,  and 
employed  by  Dr.  Dieulafoy. 
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towards  the  axillary  line;'  and  here  we 
perhaps  find  fluid  :  at  any  rate,  no  harm 
has  been  done  bjf  the  two  punctures. 

The  circumstances  under  which  para- 
centesis ought  to  be  performed  for  Pleurisy 
are  the  following  : — 

1.  In  all  cases  of  Pleurisy,  at  whatever 
date,  where  the  fluid  is  so  copious  as  to 
fill  one  pleura,  and  begins  to  compress  the 
lung  of  the  other  side  ;  for  in  all  such 
cases  there  is  the  possibility  of  sudden  and 
fatal  orthopuoea. 

2.  In  all  cases  of  double  Pleurisy,  when 
the  total  fluid  may  be  said  to  occupy  a 
space  equal  to  half  the  united  dimensions 
of  the  two  pleural  cavities. 

3.  In  all  cases  where,  the  effusion  being 
large,  there  have  been  one  or  more  fits 
of  orthopnoea. 

4.  In  all  cases  where  the  contained  fluid 
can  be  suspected  to  be  pus,  an  exploratory 
puncture  must  be  made  ;  if  purulent,  the 
fluid  must  be  let  out. 

5.  In  all  cases  where  a  pleuritic  effusion 
occupying  as  much  as  half  of  one  pleural 
cavity  has  existed  as  long  as  one  month, 
and  shows  no  sign  of  progressive  absorp- 
tion. 

The  limits  of  the  operation  form  an  im- 
portant question.  Formerly  one  great 
error  seems  to  have  been,  that  operators 
were  often  too  anxious  to  extract  the 
whole  of  the  fluid  ;  in  this  way  they  often 
protracted  the  operation  to  a  mischievous 
extent,  and  gave  abundant  opportunity 
for  that  very  entrance  of  air  to  the  pleura 
which  was  theoretically  so  much  to  be 
dreaded.  Among  the  latest  writers.  Bow- 
ditch  and  Murchison^  have  most  authori- 
tatively shown  that  it  is  neither  necessary 
nor  useful  to  extract  the  whole  of  the 
fluid,  and  that  the  removal  of  just  so 
much  as  may  be  necessary  to  relieve  sub- 
stantially the  mechanical  distress  will  in 
most  cases  give  the  necessary  spur  to  the 
natural  process  of  absorption,  by  means  of 
which  the  rest  of  the  fluid  will  be  taken 
up.  One  rule  seems  absolute :  the  with- 
drawal of  fluid  must  be  arrested  the 
moment  that  the  patient  begins  to  com- 
plain of  constricting  pain  in  the  chest  or 
epigastrium.  Even  in  the  case  of  purulent 
effusion  there  can  be  little  doubt  that 
absorption  often  takes  place,  though  un- 
questionably there  is  here  a  danger  that 
concrete  cheesy  matter  may  be  left  unab- 
sorbed,  and  under  unfavorable  circum- 
stances may  become  the  starting-point  of 
tubercular  infection. 

The  case  of  Pleurisy  in  children,  as  re- 
gards paracentesis,  requires  special  con- 
sideration. There  can  be  no  doubt  that 
in  young  subjects  there  are  physical  and 
vital  reasons  which  might  lead  one  to 
hope  more  strongly  for  comjilete  recovery 
by  natural  means  than  we  could  do  in  the 


'  Bowditch,  last  pamphlet.  1870. 
'  Lancet,  1870,  vol.  i.  p.  221. 


case  of  adults.  The  softness  of  the  lymph 
exuded  is  proportionably  greater  than  in 
later  life,  and  it  is  comparatively  rare  to 
find  adhesions  so  strong  as  to  bind  the 
lung  down  with  a  firmness  which  renders 
subsequent  expansion  impossible ;  and, 
unquestionabl}',  the  vital  activity  of  the 
processes  of  absorption  is  greatest  in  early 
life.  But,  on  the  other  hand,  there  is  a 
much  greater  tendency  of  effused  serum 
to  take  on  a  purulent  character  in  chil- 
dren than  in  adults  ;  and  the  dangers  of  a 
long-retained  purulent  effusion  are  now 
seen  to  be  nuicli  more  formidable  in 
presence  of  recent  investigations  as  to  the 
artificial  generation  of  tuberculosis  than 
they  formerly  appeared.  This  latter  view 
of  the  case  has  been  painfully  impressed 
on  my  mind  by  a  succession  of  cases, 
three  in  number,  in  all  of  which  empyema 
has  preceded  and  apparently  caused  tu- 
berculosis in  children  who  were,  indi- 
vidually, remarkably  well  formed  and 
robust.  Two  of  the  patients  belonged  to 
families  in  which  there  was  a  taint  of 
phthisis,  the  other  to  a  family  perfectly 
free,  for  at  least  two  generations,  from 
any  such  disease.  And  seeing  that  there 
is  in  children  a  greater  possibility  of  rapid 
re-expansion  of  the  lung  (both  on  account 
of  the  vigor  of  their  respiratory  efforts  and 
the  relative  weakness  of  the  fibrinous  ad- 
hesions), we  may  the  more  reasonably 
hope  that  the  removal  of  the  whole  or  a 
portion  of  the  liquid  will  he  followed  by  a 
lavorable  turn  in  the  progress  of  the 
disease.  I  regard  as  a  typical  instance  of 
judicious  and  successful  treatment  the 
case  recorded  by  Dr.  Murchison  (Lancet, 
loc.  cit.),  in  which  a  boy  of  seven  years 
was  tapped  on  the  twelfth  day  from  the 
initial  shivering  and  attack  of  pain,  and 
twenty-four  ounces  of  clear  serum  were 
withdrawn.  Only  two  days  were  spent  in 
therapeutic  experiments  after  his  admis- 
sion into  the  hospital ;  and  as  these  were 
without  effect,  and  the  effusion  was 
large,  displacing  the  heart  and  causing 
some  (though  not  great)  dyspnoea  and 
weakness  of  pulse,  the  operation  was 
done.  Only  part  of  the  fluid  was  with- 
drawn, and",  notwithstanding  precautions, 
some  air  entered  ;  but  the  case  did  per- 
fectly well,  and  in  one  month  more  re- 
covery was  substantially  complete.  The 
only  thing  lacking  in  this  case,  according 
to  my  thinking,  is,  that  the  vacuum  in- 
strument of  Bowditch  or  of  Dieulafoy 
(Protheroe  Smith)  should  have  been  em- 
ployed ;  the  discharge-pipe  terminating 
in  an  india-rubber  tube  which  dipped 
under  water  {ex  abundonte  caiiteld). 

The  following  statistics  of  the  operation 
on  children,  as  gathered  from  the  hospital 
service  of  M.  "Barthez,  are  reported  by 
Yerliac'  Thoracentesis  was  performed 
on  nineteen  patients :— 1.   Simple  acute 

'  Op.  cit.  p.  107. 
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Pleurisy,  two  cases  ;  simple  puncture,  cure 
of  both  without  reproduction  of  tlie  liquid. 
2.  Serous  tubercular  Pleurisy,  two  cases  ; 
simple  puncture,  one  cure  without  repro- 
duction of  the  liquid,  one  death  from  con- 
vulsions six  days  after  the  operation.  (It 
is  not  likely  that  the  latter  caused  the 
fatal  attack. )  3.  Pleurisy  symptomatic  of 
heart-disease  and  vascular  compression, 
one  case  ;  cure  of  Pleurisy  after  six  punc- 
tures. 4.  Pleurisy  with  purulent  eftusion, 
twelve  cases  ;  five  cures,  seven  deaths. 

Let  me  add  to  this  the  statistics  col- 
lected by  M.  Guinier'  of  Montpellier,  of  31 
cases  of  children  tapped  by  himself  and 
others.  The  patients  were  of  all  ages  up 
to  14 ;  as  many  as  16  were  in  their 
seventh,  eighth,  or  ninth  year.  Inone  case 
the  operation  cured  a  large  sero-purulent 
effusion  in  a  sucking  child  twelve  months 
old.  There  were  six  times  as  many  suc- 
cesses as  failures,  and  the  mortality  was 
not  in  the  ratio  of  the  age.  The  opera- 
tion itsglf  never  seemed  to  do  any  harm  ; 
in  every  case  much  immediate  relief  was 
obtained,  and  in  the  few  fatal  cases  the 
operation  never  seemed  to  accelerate,  but 
rather  to  retard,  the  advent  of  death. 

1  must  cite,  also,  the  valuable  authority 
of  Hillier  for  operation  in  Pleurisy  in  chil- 
dren ;  if  done  early,  he  says,  it  is  not 
dangerous.^ 

Among  other  highly  respected  names, 
may  be  quoted  Dr.  Gairdner,  of  Glasgow,' 
Dr.  J.  W.  Begbie,*  and  Dr.  Eraser,*  who 
have  had  the  courage  to  follow  out  the 
more  extended  application  of  thoracente- 
sis which  Dr.  Bowditch  has  inaugurated. 
Personally  I  have  been  so  unfortunate  that 
I  have  scarcely  had  any  opportunities  for 
employing  the  improved  vacuum  instru- 
ments since  I  became  acquainted  with 
them :  although  I  have  witnessed  their 
results  in  the  hands  of  others.  But  I  was 
a  believer  in  the  need  for  more  extended 
use  of  the  operation  long  before  I  chanced 
to  hear  of  Bowditch's  discovery  :  and  in 
two  cases,  as  far  back  as  1862  and  1863,  I 
tapped  with  the  distinct  intention  of  with- 
drawing a  part,  only,  of  a  serous  effusion 
(of  four  and  six  weeks'  date  respectively) 
and  employed  no  other  precaution  than 
that  of  making  the  opening  valvular.  I 
did  not  conduct  the  liquid  under  water, 
but  merely  guarded  the  orifice  of  the 
canula  with  the  thumb  the  moment  the 
stream  showed  signs  of  interruption,  took 
much  pains  in  withdrawing  the  canula 
without  unnecessary  admission  of  air,  and 
immediately  well  closed  the  external 
wound.    No  doubt  some  air  entered,  but 

'  Bull,  de  I'Acad.  de  Medeoine,  tome  xxx. 
p.  645. 

2  Brit.  Med.  Journal,  Aug.  3,  1867. 
'  Clinical  Medlcinn,  1862. 

<  Ediu.  Med.  Journal,  1866. 

^  London  Hospital  Keports,  June,  1865. 


no  harm  was  done  ;  both  patients  steadily 
recovered  without  reproduction  of  the 
fiuid.  One  was  a  girl  agi'd  17,  otherwise 
healthy  ;  the  other  a  lad  of  12,  singularly 
bright  and  precocious,  but  with  a  dan- 
gerously suggestive  family  history. 

I  have  thought  it  pardonable,  and  even 
necessary,  to  devote  a  somewhat  large  pro- 
portion of  this  article  to  the  question  of 
paracentesis,  because  I  believe  it  is  the 
duty  of  the  writer  on  Pleurisy,  in  a  "  Sys 
tem  of  Medicine"  published  at  the  present 
day,  to  speak  with  no  uncertain  sound  on 
this  question  ;  and  in  order  to  command 
the  confidence  of  readers,  it  has  been  neces- 
sary to  show  the  manifest  tendency  of  a 
large  number  of  the  best  practical  men  of 
the  day.  Fortified  by  the  evidence  above 
cited,  and  by  the  remembrance  of  a  great 
deal  more  that  could  be  produced,  I  ven- 
ture to  say,  decidedly,  that  practitioners 
must  throw  aside  the  timid  and  vacillat- 
ing rules  of  conduct  which  the  majority  of 
the  text-books  still  prescribe.  Tapping 
is  not  to  be  looked  at  as  a  dangerous  last 
resort,  appropriate  only  to  a  few  cases.  It 
must  become  an  every-day  remedy  for  cases 
where  an  effusion,  purulent  or  not  fingers 
for  more  than  a  very  limited  period : 
for  the  operation  may  be  so  conducted 
as  to  be  perfectly  harmless,  while  no  one 
who  knows  the  facts  of  recent  pathology 
dare  say  that  even  a  serous  effusion  will 
remain  liarmless,  still  less  a  purulent  one. 
It  remains  to  say  a  few  words  on  the 
treatment  of  those  least  fortunate  cases 
where  from  one  cause  or  another,  a  puru- 
lent fluid  forms  and  re-forms  with  great 
rapidity  a^ter  each  tapping,  and  perhaps 
becomes  putrid  and  stinking.  Where  it  is 
only  a  question  of  excessive  purulent  se- 
cretion, simple  washing  out  of  the  pleura 
with  warm  water  after  tapping  may  pos- 
sibly change  the  action  of  the  membrane, 
but  in  most  cases  it  wiU  be  necessary  to 
keep  the  canula  in,  cork  it  up,  and  daily 
allow  the  exit  of  pus,  and  then  wash  out 
the  cavity.  But  in  my  opinion,  if  it  comes 
to  this,  the  better  plan  by  far  is  the  drain- 
age tube.  A  needle-eyed  probe,  being 
introduced  through  the  original  opening, 
is  carried  through  to  the  opposite  chest- 
walls,  and  is  there  made  to  protrude 
the  muscle  and  skin  of  an  intercostal 
space,  the  finger  outside  carefully  feeling 
for  it.  The  probe  is  cut  down  upon, 
forced  out  through  the  chest-waU,  and 
threaded  with  a  strong  thread  ;  this  is 
then  drawn  back  through  the  chest  till  it 
comes  out  at  the  original  opening.  The 
thread  is  fastened  to  an  india-rubber 
drainage  tube  (pierced  with  openings  m 
the  manner  devised  by  Chassaignac),  and 
the  latter  is  then  drawn  through  the  chest 
till  it  issues  through  both  orifices.  Noth- 
ing more  then  remains  but  to  tie  the 
ends  of  the  tubes  lightly  together. 
The  use  of  iodine  injections  need  not,  I 


358 


HYDROTHOKAX. 


think,  be  recommended,  save  in  cases  of 
fetid  purulent  secretion  ;  in  this  I  agree 
■witli  the  opinions  of  Guiuier,  Fraser,  and 
other  high  authorities.  The  solution 
should  be  one  part  tincture  of  iodine  to 
four  of  tepid  water.  There  is  abundant 
evidence  that  even  a  long  course  of  such 
injections  does  no  harm,  and  it  often  ap- 
pears to  do  good.  Possibly  the  iodine 
injections  may  alternately  be  altogether 
superseded  by  the  use  of  -weak  carbohc 
acid  solutions.  The  combined  use  of  dis- 
infectant injections  and  the  drainage  tube 
has  proved  successful  in  a  good  many 
cases  apparently  of  the  worst  augury  ; 
even,  for  example,  in  putrid  empyema, 
secondary  to  puerperal  fever. ' 

I  shall  sum  up  the  treatment  of  Pleu- 
risy in  a  few  words.  The  pain  must  be 
met  by  opium  or  morphia  (preferably  in- 
jected), by  hot  poultices,  and  abstinence 
from  movement  (at  a  later  stage  the  side 


may  be  supported  by  stout  adhesive  plas- 
ter for  the  same  purpose).  Acetate  of 
ammonia  or  acetate  of  methylamine  may 
be  given — not  in  doses  to  produce  sweat- 
ing—  but  in  moderate  stimulant  doses. 
The  diet  should  be  highly  nourishing,  but 
carefullv  adapted  to  the  state  of  digestion. 
The  bowels  should  be  kept  from  actual 
loading,  but  no  purgation  should  be  at- 
tempted. The  only  diuretic  worth  trying 
in  the  stage  of  fixed  effusion  is  iodide  of 
potassium  in  small  doses  ;  and  if  this  fails, 
it  is  best  at  once  to  have  recourse  to  mu- 
riate of  iron.  But  if  at  the  end  of  four- 
teen, to  twenty  days  for  a  child,  or  three 
weeks  to  a  month  for  an  adult,  from  the 
initial  symptoms,  the  fluid  does  not  shoiv 
real  signs  of  diminution,  paracentesis 
should  be  performed  :  and  this  rule  is  ab- 
solute, both  for  primary  and  secondary 
pleurisies,  except  -where  the  case  is  hope- 
less on  other  grounds. 


HYDEOTHdEAX. 


By  Francis  E.  Anstie, 


M.D.,  F.R.C.P. 


Definition.  —  Passive  non-inflamm.a- 
tory  effusion  of  serum,  due  either  to  me- 
chanical obstruction  of  circulation,  or  to 
blood-poisoning. 

History. — The  history  of  Hydrothorax 
really  constitutes  a  part  of  the  history  of 
the  various  organic  and  constitutional 
diseases  of  which  it  is  a  mere  episode.  It 
was  once  the  custom  to  speak  of  this 
malady  as  if  it  were  a  variety  of  pleurisy; 
in  reality  there  is  a  broad  distinction  be- 
tween the  two  affections.  We  shall  dis- 
cuss the  points  in  which  they  approximate 
under  the  heading  of  Pathology ;  mean- 
time, we  may  say  that  their  history  is 
essentially  different.  Hydrothorax,  prop- 
erly so-called,  lacks  several  of  the  most 
important  "notes"  of  inflammation.  It 
arises,  without  febrile  disturbance,  in  the 
later  stages  of  disorders  which  either 
mechanically  embarrass  the  circulation 
through  the  chest,  or  alter  the  specific 
gravity  and  the  chemical  relations  of  the 
blood-serum,  or  do  both  these  things  so  as 
to  promote  a  purely  physical  exosmosis. 
It  is  thus  often  due  to  diseases  of  the 

'  See  Kussmaul  (Deutsches  Archly  fiir  Klin. 
Med.  iv.  1868)  for  some  interesting  recoveries 
after  paracentesis  and  disinfection  of  stinking 
fluids. 


heart,  particularly  those  of  the  right  side, 
and  it  is  not  a  ver_v  infrequent  result  of 
renal  disease  ;  but  in  perhaps  the  majority 
of  cases  a  combination  of  renal  and  car- 
diac mischief  is  the  cause.  The  course  of 
Hydrothorax  is  eminently  chronic,  and 
the  disease  is  often  entirely  intractable ; 
in  fact,  Hydrothorax  occurs  in  many  cases 
only  as  a  part  of  the  closing  scene  of 
chronic  organic  disease. 

Stjiptoms. — The  invasion  of  Hydro- 
thorax is  usually  stealthy  and  unnoticed, 
there  is  no  febrile  movement,  and  the 
only  noticeable  matter  is  the  steady  in- 
crease of  dyspnoea.  At  last,  and  some- 
times after  a  day  or  two  only,  the  patient 
is  in  a  state  of  gasping  orthopnoea,  with 
livid  lips  and  the  greatest  appearance  of 
distress  ;  he  is  quite  unable  to  lie  down. 
Then,  on  examination,  we  find  the  phy- 
sical signs  of  fluid  in  both  pleurae  ;  it  may 
be  also' in  the  pericardium.  The  effusion 
being  bilateral,  we  find  no  displacement 
of  the  heart ;  but  the  diaphragm  is  nearly 
always  pushed  downwards,  sometimes 
very  greatly.  When  the  effusion  is  large, 
the  embarrassment  of  the  heart  is  shown 
by  the  small  and  feeble  pulse. 

Pathology.— The  nature  of  the  effu- 
sion in  Hydrothorax  may  vary  withm 
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rather  wide  limits  ;  but  it  usually  contains 
far  less  albuminous  and  fibrinous  material, 
and  far  fewer  cells  (whether  of  epithelium, 
or  white  blood-corpuscles)  than  are  found 
in  pleuritic  effiisions.  It  may  even  be 
doubted  whether  the  fluid  of  a  passive 
eflfusion  contains  any  blood-corpuscles  at  I 
all ;  but  from  the  readiness  with  which  a 
clear  Hydrothorax  serum  sometimes  con- 
verts itself,  if  air  be  admitted  to  the  chest, 
into  pus,  the  presence  of  blood-corpuscles 
would  appear  probable.'  When  death 
has  taken  place  without  any  puncture 
having  been  made,  the  pleura  is  found 
free  from  all  lamellar  fibrinous  deposit, 
and  the  lung  is  simply  compressed,  not 
bound  down  by  adhesions. 

Diagnosis. — The  distinction  of  this 
affection  from  real  pleurisy  is  not  always 
easy  ;  but  in  most  cases  the  history  points 
strongly  to  the  true  nature  of  the  effusion. 
The  simultaneous  occurrence  of  other 
dropsies,  together  with  the  absence  of  in- 
itial fever,  enable  us,  usually,  to  say  that 
Hydrothorax  and  not  pleurisy  is  present ; 
but  on  the  one  hand  there  may  be  no  dis- 
tinct dropsy  anywhere  but  in  the  chest  ; 
and,  on  the  other  hand,  true  pleurisy  may 
sometimes  (e.  g.  after  scarlatina)  coincide 
with  anasarca.  Acute  rheumatism  super- 
vening on  old  cardiac,  or  cardiac  and  renal 
disease,  sometimes  presents  signs  of  a 
double  pleural  effusion,  the  nature  of 
which  it  is  difficult  to  decide  ;  especially 
as  the  greatest  pallor  and  depression  in 
such  cases  may  coincide  equally  with  a 
pleurisy  or  a  Hydrothorax.  STotwith- 
standing  these  occasional  difficulties,  how- 
ever, it  is  usually  possible  to  give  a  toler- 
ably decided  diagnosis  from  a  comparison 
of  the  history  and  the  clinical  features  of 
the  disease. 

Prognosis.— How  bad  this  is  will  be 
evident  from  the  circumstances  of  great 
bodily  depression  in  which  Hydrothorax 
always  arises,  and  from  the  necessarily 
more  or  less  constant  operation  of  the 
cause  of  dropsy,  tending  to  a  continual 
reproduction  of  the  fluid  even  if  we  have 
been  fortunate  enough  to  witness  its  re- 

'  I  tried  to  convince  myself  on  this  point, 
some  time  since,  by  microscopic  examination 
of  a  typical  hydrothorax  fluid  ;  but  could  not 
make  up  my  mind  upon  the  matter.  T)r. 
Walshe  speaks  of  "pus-cells"  as  being 
eut. 


Dr. 
pres- 


duction  or  removal.  Nevertheless  there 
is  great  room  for  bold  and  intelligent 
treatment  in  a  certain  percentage  of  cases 
of  Hydrothorax ;  and  recovi:rics  some- 
times take  place  in  a  surprising  manner. 
Many  patients  have  had  weeks,  months, 
or  even  a  few  years,  added  to  their  lives 
in  this  way. 

Treatment. — The  tendency  of  the 
best  modern  practice  in  regard  to  Ilj'dro- 
thorax  may  be  said  to  be  nearly  the  re- 
verse of  that  with  regard  to  pleurisy. 
The  operation  of  paracentesis  is  rarely 
applicalDle  :  it  should  be  reserved  almost 
exclusively  for  the  prevention  of  threat- 
ened asphyxia  when  both  pleura3  fill  rap- 
idly to  a  great  height.  On  the  other 
hand,  the  effect  of  diuretics,  and  still 
more  of  hydragogue  purgatives,  is  often 
most  striking.  Of  the  former,  infusion  of 
digitalis  in  half-ounce  doses,  with  thirty 
grains  of  bitartrate  of  potash  twice  or 
three  times  daily,  has  yielded  me  better 
results  than  any  other.  Of  purgatives  I 
only  recommend  one,  viz.  elaterium, 
which  is  incomparably  superior,  in  my 
opinion,  to  all  others.  Great  care  ought 
to  be  taken  to  select  a  first-rate  specimen 
of  the  drug,  and  then  (diuretics  having 
been  fairly  tried  first)  we  need  not  scruple 
to  use  the  elaterium  boldly.  One-fourth 
of  a  grain  may  be  given  (combined  with  a 
little  hyoscyamus),  and  repeated  in  four 
hours  ;  very  usually  two,  or  at  most  three 
doses  will  suffice  to  produce  a  very  copious 
watery  catharsis.  It  might  be  thought 
that  this  would  kill  such  feeble  creatures 
as  Hydrothorax  patients  generally  are, 
but  if  care  be  taken  to  give  a  little  stimu- 
lant at  the  time  that  the  bowels  act,  the 
effect  is  very  far  from  exhaustive  ;  the 
rapidity  with  which  the  fluid  diminishes 
in  the  chest,  and  the  consequent  relief  to 
all  the  patient's  sensations,  in  favorable 
cases,  must  be  seen  to  be  believed.  The 
moment  that  a  decided  impression  has 
been  produced,  either  by  diuretics  or  by 
purgation,  we  must  begin  the  use  of  mu- 
riate of  iron,  in  twenty-drop  doses  of  the 
tincture  four  or  flve  times  in  the  twenty- 
four  hours  :  in  this  way  we  secure  the 
best  chance  open  to  us  of  preventing  the 
re-accumulation  of  the  fluid. 

Do  what  we  will,  however,  it  is  of 
course  inevitable  that  a  majority  of  our 
patients  will  succumb :  and  those  whom 
we  for  the  moment  cure  of  Hydrothorax 
are  only  temporarily  relieved  from  danger. 
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PNEUMOTHORAX. 

By  Francis  E.  Anstib,  M.D.,  F.R.C.P. 


DEFrNiTiON. — Accumulation  of  atmos- 
pheric air,  or  otlier  gas,  in  the  pleura. 

Vaeieties. — I.  ]^on-perforative.  Col- 
lection of  gas  (a)  from  rlecomposition  in 
gangrene  ol"  the  pleura ;  (&)  from  decom- 
position of  an  ordinary  pleuritic  fluid  ;  (c) 
air  replacing  sero-purulent  fluid,  suddenly 
absorbed  ;   (d)  secretion  of  air  by  pleura. 

II.  Perforative.  (a)  Surgical,  from 
penetrating  wounds  of  thorax,  or  frac- 
tured ribs  lacerating  the  lung,  or  violent 
contusion  tearing  the  lung.  (6)  Perfora- 
tion of  lung  and  pulmonary  pleura,  from 
disease  in  the  lung:  (1)  Tubercular,  (2) 
gangrenous,  (.3)  difluse  pulmonary  apo- 
plcxj',  (4)  hydatids,  (5)  cancer,  (0)  em- 
physema, (7)  aljscess,  (8)  rupture  in  hoop- 
ing-cough, (c)  Perforation  of  lung  from 
without;  (1)  by  disease  of  bronchial 
glands,  opening  into  pleura  and  bronchi, 
(2)  by  emphysema,  (.'i)  by  parietal  ab- 
scess, (d)  Rupture  of  OBSophagus  opening 
into  pleura. 

This  formidable-looking  list  of  possible 
varieties  of  Pneumothorax  simplifies  it- 
self greatly  when  looked  at  from  the  prac- 
tical phj'sician's  point  of  view.  We  may 
usefully  abstain  from  special  considera- 
tion of  the  non-perforative  kinds  alto- 
gether, from  their  great  rarity.  Of  the 
perforative  kinds,  we  put  aside  the  sur- 
gical varieties,  as  not  coming  within  the 
scope  of  this  work.  Of  the  remaining 
varieties  of  perforative  Pneumothorax, 
all,  save  one,  are  individually  so  rare  as 
to  deserve  little  more  than  the  bare  record 
of  their  occasional  occurrence.  More  than 
90  per  cent,  of  perforative  cases  from  dis- 
ease of  the  lung  itself  are,  according  to 
Walshe,  "tuberculous"  (i.  e.  produced  by 
some  form  of  phthisical  lung-disease),  and, 
in  fact,  the  subject  of  Pneumothorax,  from 
the  physician's  standpoint,  falls  almost  en- 
tirely under  the  domain  of  phthisis. 

Clinical  History.— The  typical  ac- 
cess of  Pneumothorax  is  distinguished  by 
the  sudden  occurrence  of  sharp  pain  in 
the  side,  and  intense  dyspnoea  of  the  most 
distressing  kind ;  occasionally,  besides 
these,  there  is  the  distinct  sensation,  at 
the  moment,  of  tearing  inside  the  chest 
followed  by  a  feeling  as  if  fluid  trickled  or 
poured  down  the  side.  Collapse,  with 
coldness  of  surface  and  cold  sweat,  is  pres- 
ent in  the  majority  of  cases. 


But  the  symptoms  by  no  means  always 
take  this  striking  form  ;  there  are  cases 
in  which  neither  pain  nor  dyspnoea  is 
present  at  first  in  at  all  a  high  degree ; 
and  there  are  many  more  in  which,  after 
the  first  moments  of  severe  suffering,  the 
patient  enjoys  comparative  repose  until 
the  secondary  symptoms,  viz.  those  of 
pleural  inflammation,  set  in  ;  and  this 
sometimes  represents  a  considerable  peri- 
od of  comparative  pause.  But  the  inflam- 
matory process  invariably,  and  for  the 
most  part  very  speedily  and  severely,  sets 
in  :  and  often  there  is  again  very  rapid 
breathing  before  the  recurrence  of  great 
conscious  distress.  In  fact,  rapidity  of 
breathing  is  almost  a  physical  necessity 
from  the  moment  of  the  rupture,  and  it  is 
great,  not  merely  absolutely,  but  relatively 
to  the  pulse  frequency,  though  the  latter 
is  also  very  much  augmented.  In  the 
worst  cases  there  is  never  one  minute's 
cessation,  from  the  moment  of  the  catas- 
trophe till  death,  of  the  most  acute  pain 
and  the  most  distressing  orthopnoea  ;  this 
was  exempUfied  iu  a  little  boy  who  was 
under  my  care  at  the  Belgrave  Hospital 
for  children  about  four  years  ago. 

The  physical  signs  of  Pneumothorax 
give  a  very  decided  answer  to  our  suspi- 
cions as  to  the  nature  of  the  case.  The 
chest  is  very  much,  the  affected  side  al- 
most altogether  (especially  at  the  lower 
part),  debarred  from  movement,  the 
breathing  is  carried  on  mainly  by  the 
abdominal  muscles ;  if  the  affected  side 
moves  at  all  evidently,  the  intercostal 
spaces  are  seen  to  be  greatly  depressed. 
Percussion  gives  out  at  first  a  merely 
much  louder  sound,  with  a  graver  pitch 
than  in  health ;  as  the  distension  increases 
it  becomes  quite  drum-like,  and,  if  dis- 
tension reaches  the  very  highest  grade,  it 
becomes  dull  and  muftied  again— a  well- 
known  phenomenon  of  extreme  air-ten- 
sion. Occasionally  percussion  gives  out 
an  amphoric  note.  Palpation  discovers 
weakening  or  abolition  of  vocal  fremitus. 
Auscultation  detects  either  great  enfeehle- 
ment  or  complete  suppression  of  the 
breath-cough,  and  voice-sounds,  accord- 
ing to  the  amount  of  air  in  the  pleura ; 
the  heart-sounds  are  either  greatly  weak- 
ened, or,  occasionally,  they  are  trans- 
mitted with  a  metallic  ring. 

As  the  distension  proceeds  the  case  be- 
comes the  more  unmistakable  ;  the  medi- 
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astinum,  heart,  and  diaphragm  are  nota- 
bly displaced,  and  the  tympanitic  percus- 
sion-sound is  heard  to  extend  continuously 
even  beyond  the  further  sternal  border. 

When  fluid  becomes  effused  to  a  notable 
extent  there  are  of  course  the  signs  de- 
scribed under  pleurisy,  of  a  liquid  effusion 
in  the  lower  part  of  the  chest,  together 


.with  the  signs  above  mentioned,  of  air  in 
the  chest.  There  is  also,  when  the  fluid 
reaches  any  considerable  amount,  easily 
detectable  fluctuation  when  the  patient  is 
shaken  ;  and  more  occasionally  and  vari- 
ably we  can  thus  produce  the  true  splash, 
with  metallic  ring.  Moreover,  with  rare 
exceptions,  the  fluid  demonstrably  changes 


[Fig.  46. 


Displacement  of  modiastlnuin,  heart,  and  liver  from  pneumothorax  of  the  rif^ht  side.  ,  (Weil.)3 


its  position  with  changes  of  the  patient's 
posture  :  in  this  respect  Pneumothorax 
assimilates  to  hydrothorax  rather  than  to 
pleurisy.  At  the  boundary  line  between 
fluid  and  air  there  may  be  amphoric  per- 
cussion note,  and  a  vibratile  sensation 
communicated  to  the  fingers.  The  dis- 
placement of  viscera  reaches,  in  bad  cases 
of  hydropneumothorax,  the  extreme  de- 
gree which  is  ever  observed. 

Diagnosis. — The  only  affection  with 
which  Pneumothorax  can  possibly  be  con- 
founded is  extreme  emphysema ;  but 
there  cannot  be  more  than  a  momentary 
difficulty  even  here.  Emphysema  must 
be  most  unusually  pronounced  before  the 
percussion  note  reaches  anything  like  the 
tone  of  that  heard  in  Pneumothorax  ;  but 
then  such  emphysema  is  always  symmet- 
rical,  while  Pneumothorax  affects  only 


one  side.     But,  indeed,  the  whole  aspect 
of  the  two  affections  is  quite  different. 

Prognosis.— The  prognosis  of  Pneumo- 
thorax is,  on  the  whole,  very  bad,  espe- 
cially during  the  first  day  or  two  ;  if  the 
patient  survives  for  two  or  three  days, 
his  chances  have  materially  improved. 
The  great  majority  of  fatal  cases  die 
within  a  week,  and  of  these  the  largest 
part  within  the  first  two  days.  By  com- 
mon consent  of  authorities,  however, 
there  is  a  great  uncertainty  in  the  matter, 
cases  which  appear  comparatively  slight 
at  first  sometimes  terminating  fatally  in  a 
few  days,  while  others,  which  at  the  out- 
set seemed  desperate,  go  on  steadily  im- 
proving, and  regain  comparative  health  ; 
usually,  however,  they  retain  the  signs  of 
air  and  fluid  in  the  pleura.  In  a  few 
cases  an  absolute  cure  takes  place  ;  these 
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are  mostly  instances  either  of  traumatic 
Pneumothorax,  or  else  of  empyema  dis- 
charging itself  through  the  bronchi.  A 
few  cases,  however,  even  of  phthisical 
Pneumothorax  do  recover ;  the  opening 
becoming  closed  by  lymph,  and  tlie  air 
and  fluid  getting  partly  or  wholly  reab- 
sorbed. A  variety  of  Pneumothorax  from 
which  striking  recoveries  have  taken 
place  is  that  in  which  the  rupture  has 
laeen  more  the  consequence  of  great  mus- 
cular exertion  than  of  any  severely  dis- 
eased condition  of  the  lung.  Such  are 
some  of  the  cases  where  the  rupture  has 
taken  place  during  the  paroxysms  of 
hooping-cough ;  and  a  remarkable  in- 
stance "of  an  analogous  kind  has  been 
reported  by  A.  VogeL'  An  unmarried 
woman,  aged  twenty-nine,  who  had  borne 
ten  children,  had  acted  as  a  wet-nurse 
for  a  long  time  after  eacli  confinement, 
and  had  been  perfectly  well  except  that 
recently  she  had  sutl'ered  from  catarrh 
and  an  obstinate  cough,  in  the  midst  of  a 
sudden  muscular  exertion  felt  a  sharp 
pain  in  the  right  side,  and  was  seized 
with  the  most  intense  dyspnoea.  When 
seen  some  hours  later  there  were  all  the 
signs  of  the  most  complete  Pneumo- 
thorax of  the  right  side,  with  great  dis- 
placement of  the  heart,  lung,  liver,  &c., 
and  severe  collapse.  Opium  gave  tem- 
porary ease,  but  on  the  next  morning  the 
anguish  returned  with  waking,  together 
with  vomiling  and  choking  sensations  ; 
yet  no  sign  of  pleuritic  exudation  could  be 
detected.  Morphia  again  gave  relief  to 
the  pain  and  dyspncea,  and  from  this 
time  all  the  symptoms  speedily  declined. 
In  four  days  from  the  attack  the  patient 
had  entirely  recovered,  and  when  seen  a 
year  later  not  a  single  trace  of  any  mis- 
chief could  be  detected. 

Of  late  years,  indeed,  a  great  deal  of 
evidence  has  been  collected  to  show  that 
the  mere  influence  of  air  upon  a  healthy 
pleura  is  extremely  slight,  and  scarcely 
predisposes  to  inflammation  at  all :  this 
comes  out  remarkably  in  the  experiments 
and  observations  of  Demarquay.^  The 
same  observation  has  also  shown  that  a 
gradually  decomposing  collection  of  gas  in 
ithe  pleura  is  likewise  harmless,  except 
where  sulphuretted  hydrogen  or  sulphide 
of  ammonium  is  developed.  On  the  whole, 
it  can  scarcely  be  doubted  that  the  larger 
part  of  the  influences  which  determine  the 
fate  of  patients  with  Pneumothorax  de- 
pends upon  unknown  vital  diff(3rences 
which  there  is  little  probability  of  our 
ever  being  able  to  estimate  beforehand. 

1  Deutsch.  Arch.  f.  klin.  Med.  il.  p.  244, 1866. 

2  Gaz.  MiSdicale,  32,  1865. 


Treatment. — The  treatment  of  Pneu- 
mothorax is,  necessarily,  entirely  pallia- 
tive, and  directed  to  the  object  of  enabling 
the  patient  to  survive  the  intensely  de- 
pressing influence  of  the  first  shock,  and 
that  of  the  subsequent  inflammation.  The 
first  step  to  be  taken  is  the  hypodermic 
injection  of  a  full  dose  (half-grain)  of  mor- 
phia ;  and  this  medication  may  be  admin- 
istered twice,  or  in  exceptional  cases  three 
times  a  day  during  the  first  two  or  three 
days,  the  hope  being  that  it  may  possibly 
avert  the  threatened  pleuritic  inflamma- 
tion. Dry  cupping  to  the  chest,  fre- 
quently repeated,  has  been  said  to  give 
very  great  relief  in  many  cases.  I  cannot 
approve  either  of  blood-letting,  in  any 
form,  or  of  mercury  ;  for  the  phthisical 
cases  they  are  directly  injurious,  and  in 
any  case  hypodermic  morphia  is  likely  to 
effect  all  the  good  which  either  of  these 
remedies  could  be  supposed  capable  of 
producing.  Hot  poultices  to  the  chest 
undoubtedly  give  ease  ;  they  should  be 
continually  renewed.  The  great  depres- 
sion which  is  felt  can,  I  think,  generally 
be  more  suitably  met  by  the  internal 
administration  of  gss  doses  of  ether,  every 
three  or  four  hours,  than  by  alcoholic 
stimulants,  though  the  latter  are  some- 
times absolutely  necessary.'  If  the  pa- 
tient survives  the  first  few  days,  it  will  be 
proper  to  administer  mineral  acid  and 
bark,  coddiver  oil,  or  muriate  of  iron. 
And  throughout  the  illness  the  greatest 
pains  must  constantly  be  taken  to  main- 
tain the  strength  by  easily  digestible  nu- 
triment ;  and  if  the  stomach  be  too  irri- 
table to  bear  this  well,  nutritive  enemata 
must  be  unhesitatipgly  resorted  to. 

The  question  of  paracentesis  may  be 
suggested  by  the  extreme  distress  of  res- 
piration. In  the  phthisical  cases,  which 
form  the  large  majority  of  those  which  the 
physician  has  to  treat,  this  step  could  only 
be  regarded  as  a  very  temporary  pallia- 
tive, and  accordingly  should  only  be  em- 
ployed as  a  last  resort  to  procure  a  tem- 
porary respite  when  some  very  important 
object  is  to  be  secured  by  keeping  the 
patient  alive  a  little  longer.  It  might  be 
far  more  justifiable  in  cases  where  we  had 
strong  reason  to  suppose  that  the  rupture 
was  mainly  accidental,  and  that  the  lung 
was  free  from  serious  internal  disease. 
But  I  am  not  aware  that  any  consider- 
able statistics  exist  which  might  guide  us 
to  a  conclusion  on  such  a  very  doubtful 
point. 

'  I  have  seen  cases  in  which  alcoholic 
stimulants  apparently  much  increased  the 
acute  pain.  On  the  other  hand,  they  occa- 
sionally do  striking  good. 


DISEASES  OF  THE  ORGANS  OF  CIRCULATION. 


A.    The  Heart. 


"Weight  and  Size  of  the  Heart. 
Position  and  form  of    the    Heart 

AND  great  Vessels. 
Malpositions  of  the  Heart. 
Lateral  or  Partial  Aneurism  of 

THE  Heart. 
Adventitious     Products     in     the 

Heart. 
Pneumo-Pericardium. 
Pericarditis. 
Adherent  Pericardium. 
Endocarditis. 


Carditis. 

Hydropericardium. 

Angina  Pectoris  and  Allied  States  ; 
including  certain  kinds  of  sud- 
DEN Death. 

Diseases  of  the  Valves  of  the 
Heart. 

Atrophy  of  the  Heart. 

Hy'pertrophy  of  the  Heart. 

Dilatation  of  the  HEAjrr. 

Fatty  Diseases  of  the  Heart. 

Fibroid  Disease  of  the  Heart. 


WEIGHT  AJN'D  SIZE  OF  THE  HEAET. 

By  Thomas  B.  Peacock,  M.D.,  F.R.C.P. 


1.  Of  the  Healthy  Heart.  —  From  an 
early  period  pathologists  have  felt  the 
necessity  of  some  standard  by  which  the 
size  of  the  heart  might  be  estimated,  and 
its  healthy  and  diseased  conditions  com- 
pared. Corvisart  was  unable  to  suggest 
any  such,  and  Laennec  compared  the 
size  of  the  healthy  heart  to  the  fist  of  the 
subject— a  comparison  too  indefinite  to 
afford  any  satisfactory  estimate.  Meckel 
and  Kerkring,  as  quoted  by  >Senac,  were 
apparently  the  earliest  writers  who  gave 
any  estimate  of  the  normal  weight  of  the 
heart ;  and  Lobstein  and  Bouillaud  were 
the  first  to  suggest  the  employment  of  the 
balance  as  a  means  of  comparison  be- 
tween the  healthy  and  diseased  organs. 
The  latter  writer,  in  the  first  edition  of 
his  work,  published  in  1835,  gave  some 
observations  of  the  weight  both  of  healthy 
and  diseased  hearts,  but  they  were  too 
few  in  number  to  form  the  basis  of  satis- 
factory conclusions.  Bizot  conceived  that 
the  dimensions  of  the  organ  would  fur- 
nish a  better  standard  ;  and  in  1837,  in 
the  Memoires  of  the  "  Societe  Medicate 
d 'Observation,"  published  a  large  series 
of  very  careful  measurements.  Dr. 
Glendinning,  in  1838,  contributed  nume- 
rous observations  of  the  weight  of  the 


heart  in  a  paper  in  the  "  ]\Iedico-Chirurgi- 
cal  Transactions  ;"  and  Dr.  Ptanking,  in 
1849,  published  in  the  Medical  Gazette  a 
series  of  measurements,  both  of  healthy 
and  diseased  organs.  In  1843  the  late 
Professor  Reid  appended  to  his  paper  on 
the  weights  of  the  difl'erent  organs  of  the 
human  body,  tables  of  the  weight  and 
dimensions  of  the  heart ;  and  in  1854  I 
published  a  considerable  number  of  ob- 
servations of  the  weight  and  size  of  the 
organ,  under  different  circumstances  of 
health  and  disease  ;  together  with  various 
tables  compiled  from  them.  Both  these 
sets  of  observations  were  published  in  the 
Edinburgh  Monthly  Journal.  More  re- 
cently, Dr.  Boyd  has  recorded  in  the 
"Philosophical  Transactions"  a  larger 
and  more  complete  series  of  observations 
than  had  been  published  by  any  previous 
writer. 

It  is  useless  to  refer  to  the  estimates  of 
the  weight  of  the  healthy  heart  given  by 
any  of  the  earlier  writers,  for  we  have  no 
means  of  knowing  the  number  of  observa- 
tions upon  which  they  are  based  ;  the  age 
and  sex  of  the  subjects ;  the  condition  of 
the  organs  weighed,  or  the  precise  weight 
employed.  Of  the  more  recent  observers, 
M.  Bouillaud  estimated  the  weight  of  the 
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healthy  heart  in  adults,  not  distinguish- 
ing the  two  sexes,  as  ranging  from  8  oz. 

10  drachms  to  9  oz.  11  drachms  imperial. 
Dr.  Glendinuing  inferred  that  the  mean 
weight  of  the  healthy  organ  was  in  adult 
males  8f  oz.,  and  in  females  7|  oz.  ;  and 
Dr.  Eeid  deduced  the  average  in  males  as 

11  oz.  12  drachms,  and  in  I'craales  as  9  oz. 
These  estimates  are  sufficient  to  show 
how  wide  the  differences  may  he  according 
to  the  mode  in  which  the  calculations  are 
made.  It  is  evident  tiiat  the  weight  of 
the  heart  must  vary  considerably  accord- 
ing to  the  cause  producing  death  ;  the 
organ  being  heavier  when  the  patient 
dies  suddenly  or  after  only  a  short  attack 
of  illness,  and  lighter  when  death  has 
taken  place  from  lingering  diseases,  pro- 
vided the  diseases  are  not  such  as  to  in- 
terfere with  the  functions  of  the  organ, 
and  so  give  rise  to  over-nutrition.  Thus, 
while  Dr.  Reid,  as  just  stated,  estimated 
the  average  weight  of  the  male  heart  at 
about  11  oz.,  he  found  that  in  twelve  men 
who  were  killed  the  weight  attained  an 
average  of  12  oz.  ;  and,  on  the  other 
hand,  I  have  examined  the  hearts  of  per- 
sons who  have  died  from  cirrhosis  of  the 
liver  and  cancer  of  the  pylorus,  &c. ,  which 
were  only  5  or  0  oz.  in  weight.     To  form, 


therefore,  an  accurate  estimate,  not  only 
must  the  age  and  sex  be  taken  into  con- 
sideration, but  the  weight  of  the  organ 
must  be  given  in  acute  and  chronic  dis- 
eases separately  ;  and  the  cases  in  which 
the  nutrition  of  the  heart  may  have  been 
materially  modified  by  the  disease  causing 
death  miist  be  excluded  from  the  calcula- 
tion. The  size  of  the  heart  will  also  be 
similarly  influenced,  and  especially  the 
dimensions  must  vary  with  the  degree  of 
distension  of  the  cavities  at  the  time  of 
death.  To  form  a  thoroughly  satisfactory 
estimate,  the  VFeight  and  dimensions  of 
the  heart  must  therefore  both  be  given, 
and  the  previous  circumstances  must  be 
taken  into  consideration. 

In  the  following  tables  I  have  endeav- 
ored to  carry  out  these  views.  In  the 
first  table  the  weight  of  the  heart  in  the 
adult  is  given  separately,  for  males  and 
females,  and  for  acute  and  chronic  dis- 
eases. In  the  second,  the  dimensions  of 
the  organ,  also  in  the  adult  and  in  males 
and  females,  are  stated,  in  Paris  lines, 
millimetres,  and  parts  of  English  inches. 
The  third  table  gives  the  average  weight 
of  the  heart  in  males  and  females  at  dif- 
ferent ages. 

From  the  first  table  it  will  be  seen  that 


TABLE  I. 

Average  Weight  of  Healthy  Heart  in  Males  and  Feinnles  and  in  Acute  and  Chronic  Diseases  from 

Twenty  to  Fijtyfive  Years  of  Age. 
Males — 

Mean  weight         ........     9  oz.  8  drs. 

Ordhiary  range  in  acvTte  cases       .         .         .          ,         .9  oz.  to  11  oz. 
"  "       in  chronic  cases 8  oz.  to  10  oz. 

Females — 

Mean  weight         .... 
Ordinary  range  in  acute  cases 

"  "       in  chronic  cases  . 

in  adult  males  who  have  died  from  acute 
diseases,  or  from  the  effiacts  of  accident, 
the  ordinary  weig^nt  of  the  heart  is  from 
9  to  11  oz.  ;  and  in  those  who  have  died 
from  chronic  diseases,  8  to  10  oz.  In  fe- 
males, the  ordinary  weight  of  the  heart  in 
acute  cases  may  be  estimated  at  from8  to  10 
oz.,  and  in  chronic  diseases  from?  to  9  oz. 
Occasionally,  however,  in  persons  of  small 
and  delicate  frame,  who  have  died  from 
emaciating  diseases,  such  as  cancer  of  the 
stomach,  bowels,  or  mesentery,  or  chronic 
affections  of  the  hver,  the  heart  will  be 
found  to  weigh  only  5  or  6  oz.  ;  and  in 
large  and  powerful  men  who  have  been 
killed  or  have  died  after  short  illnesses, 
the  organ  may  weigh  12  oz.  or  even  more, 
without  exceeding  the  limit  of  health. 


.     8  oz.  13  drs. 
8  oz.  to  10  oz. 
7  oz.  to  9  oz. 

Some  writers  have  given  calculations  of 
the  relation  of  the  weight  of  the  heart  to 
that  of  the  whole  body,  but  the  bulk  of  the 
body,  and  also,  as  before  stated,  the  size 
of  the  heart,  var}'  so  greatly  from  the 
duration  of  illness  and  the  mode  in  which 
death  occurs,  that  such  calculations  do 
not  possess  much  value.  The  height  of 
the  subject  and  the  weight  and  size  of  the 
heart  probably  bear  a  more  just  relation. 
From  the  second  table  it  will  be  seen 
that  the  girth  of  the  right  ventricle, 
measured  externally,  exceeds  that  of  the 
left,  in  males  by  about  one-sixth,  and  in 
females  by  one-fifth.  The  length  of  the 
cavity  of  the  right  ventricle  is  greater  than 
that  of  the  left,  in  males  by  one-seventh, 
and  in  females  by  one-sixth.      In  both 
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TABLE  II 
Dimensions^  of  the  Healthy  Heart  (in  French  L 


Lines,  Millimetres,  and  English  inches)  in 
females. 


Males  and 


Mams. 

Females. 

Lines. 

Jiilli- 
motres. 

Inches. 

Lines, 

MilH- 
mecres. 

Inclies. 

Circumference  of  heart        ..... 

103-7 

233-32 

9-209 

104 

234 

9-236 

Girth  of  right  Tentricle       ..... 

55-4 

123-85 

4-919 

58-4 

131-4 

5-184 

"      left           "               

48-3 

108-07 

4-2S9 

45-6 

102-6 

4-049 

Lenstth  of  cavity  of  ri^ht  ventricle 

43-3 

90-42 

3-821 

44-3 

99-07 

3-925 

left           "             ... 

37-6 

S4-6 

3-333 

37-1 

83-47 

3-197 

Thickness  of  walls  of  right  ventricle,  base 

1-85 

4-10 

-104 

1-S5 

4-lG 

■164 

midpoint 

1-9S 

4-35 

-170 

2-0 

4-5 

-177 

apex        . 

1-42 

3-19 

-125 

1-3 

2-92 

■118 

"        left         "          base 

5-ir, 

11-58 

-425 

4-9 

11-02 

■432 

"             "          "         "            "           midpoint 

6 

13-5 

■532 

5-6 

12-6 

■497 

apex 

2-4 

5-4 

•214 

2-5 

5-02 

-222 

Thickness  of  septum.           ..... 

5-73 

12-89 

-51 

4-7 

10-57 

■421 

Circumference  of  right  auriculo- ventricular  ) 
aperture          ......) 

Circumference  of  left  auriculo  -  ventricular  ) 
aperture ) 

53-4 

120-15 

4-74 

51-4 

115-65 

4-562 

45-2 

101-7 

4 

45 

101-25 

3-996 

Circumference  of  pulmonic  aperture  . 

40 

90 

3-552 

39-3 

88-42 

3-493 

"             of  aortic               " 

35-6 

80-1 

3-146 

34 

76-5 

3^019 

'sexes  the  thickness  of  the  walls  of  the 
right  ventricle  is  about  one-third  that  of 
those  of  tlie  left.  The  thickness  of  the 
septum  is  intermediate  between  that  of 
the  external  walls  of  the  right  and  left 
ventricles.  In  males  the  pulmonic  orifice 
is  about  c«e-eighth  more  in  circumference 
than  the  aortic.  The  left  auriculo-ven- 
tricuiar  aperture  is  one-fourth  more  than 
that  of  the  aorta,  and  the  right  auriculo- 
ventricular  aperture  one-half  larger.  In 
females  the  differences  between  the  aortic 
and  other  orifices  are  somewhat  greater. 

It  has  been  generally  supposed  that  the 
heart  increases  in  weight  with  the  progress 
of  life  ;  and  this  opinion  is  supported  by 


the  facts  recorded  relating  to  males,  in  the 
third  table.  It  may,  however,  be  doubted 
whether  the  result  thus  indicated  is  ap- 
plicable to  the  heart  in  its  strictly 
healthy  state.  It  is  well  known  that  in 
advanced  age  there  is  a  decided  dimi- 
nution in  the  weight  of  the  brain,  and 
there  seems  no  reason  why  a  similar  de- 
crease of  weight  should  not  occur  in  the 
heart,  provided  that  organ  be  not  the  seat 
of  disease  interfering  with  its  normal 
nutrition.  As  we  well  know,  but  few 
elderly  persons,  especially  men,  are  en- 
tirely free  from  any  form  of  disease  wliich, 
by  occasioning  obstruction,  might  lead  to 
over  action,  and  so  to  some  degree  of  hy- 


TABLE  III. 

Weight^ 

of  the 

Healthy  Heart  at  Different  Ages  in  Males  and  Females, 

Males. 

Females. 

Ages  10  to  14  in 

elusive — Mean  weight .         .         .     6  oz.   1-5   drs. 

5  oz.   0       drs 

"     15  "  20 

"        .         .         .     8  "     2-GG   " 

8  "     1-66   " 

From  20  "  30 

"        .         .         .     8  "     0-14  " 

8   "  10-42  " 

"     30  "  40 

"         "        .         .         .     9  "     7^95  " 

8  "  13-94  " 

"     40  "  50 

"        .         .         .     9  "  11^11  " 

9  "     3 

"     50  "  60 

"         "        .         .         .     9  "  12 

9  "     7-33  " 

"     60  "  70 

"         "       .         .         .  10  "  13-33  " 

7  "     0 

Mean  weight  between  20  and  55  years  of  age — in  70  males     9  oz.    8-74  drs. 

tt             u 

" 

"            "          "          "       in  49  females  8 

'   13-10    " 

Difference 

.....* 

11-58    " 

pertrophy.     And  even  if  the  heart  be  not 
itself  diseased,  there  are  few  old  persons 

'  The  dimensions  of  the  orifices  are  taken 
by  balls,  the  first  of  which  is  12  lines  in  cir- 
cumference, which  increase  in  circumference 
three  Paris  lines,  and  are  numbered  from  1 
to  20. 

'  The  weight  employed  is  Avoirdupois  or 
Imperial. 


who  do  not  display  some  affection  of  the 
lungs,  kidneys,  or  other  parts  of  the  sys- 
tem, which  might  more  or  less  interfere 
with  the  functions  of  the  heart,  and  so 
lead  to  its  enlargement.  That  this  is  the 
more  correct  view  is  supported  by  the 
diminution  in  the  weight  of  the  organ  in 
elderly  females,  as  also  shown  in  the 
table. 

2.  The  alterations  in  the  weight  of  the 
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heart  in  disease  are  illustrated  by  Tables 
IV.  and  Y. 

It  was  supposed  by  Dr.  Glendinmn";,  that 
the  heart  in  cases  of  fMUsis,  contrary  to 
what  would  d  priori  have  been  expected, 
acquires  an  increase  of  weight,  while  the 
rest  of  the  body  becomes  emaciated. 
This  idea  appears  to  have  arisen  from  a 
misapprehension  of  the  facts  which  he  col- 
lected. The  ctfect  of  the  pulmonary  afiec- 
tion  upon  the  nutrition  of  the  heart  ap- 
pears to  vary  with  the  form  of  the  disease. 
In  cases  of  uncomplicated  constitutional 
or  tubercular  phthisis,  the  progress  of 
which  is  generally  rapid  and  which  is 
usually  attended  with  great  emaciation, 
the  heart  is  found  to  weigh  considerably 
below  the  healthy  average,  and  the  organ, 
on  examination,  often  displays  the  appear- 


ance of  atrophy.  In  cases  of  chronic 
phthisis,  whether  tubercular  or  inflamma- 
tory on  the  other  hand,  and  especially 
when  one  or  both  lungs  are  considerably 
contracted,  or  when  there  have  been 
marked  bronchitic  symptoms,  so  that  the 
blood  has  for  a  long  time  been  transmitted 
with  difficulty  through  the  lungs,  the 
heart  is  generally  found  to  be  enlarged, 
or,  at  least  not  "to  have  undergone  any 
marked  diminution  in  size  ;  its  weight 
equalling  or  exceeding  the  healthy  stand- 
ard. So  also  when,  in  cases  of  phthisis, 
there  is  any  great  impediment  to  the 
transmission  of  the  blood  from  the  heart 
from  valvular  or  aortic  disease,  notwith- 
standing the  general  tendencj'  to  emacia- 
tion, the  organ  may  exceed  even  very 
greatly  the  natural  size. 


TABLE  IV. 

Range  of  Weight  of  Heart,  in  Different  Forms  of  Disease  and  when 

Mean, 
oz.     drs. 

Phtliisis.     Males  9     3-4 


Diseased. 

Extremes, 
oz.    drs.      oz. 


Females  . 
Chronio  Bronchitis.     Males 

"  "  Females  . 

Morbus  Kenum. — Males  . 
"  "  Females 

Simple  Hyiiertrophy. — Males  . 
Aortic  Disease. — Males     . 
"  "  Females 

Aortic  valvular  obstruction. — Males 

"  "  "  Females    . 

Aortic  valvular  regurgitation. — Males 

"  "  "  Females  .... 

Mitral  valvular  obstruction  or  regurgitation,  or  both — Males 
<i  11  II  II  II  II  Females 

Combined  aortic  and  mitral  valvular  disease. — Males 

"  "  "  "  "  Females  . 


8  6-06 
14     8 
12     2-0 

9  12 
10     5-4 


6  4-5 
5  9 

11  8 
9  0 

7  4 

7  4 

12  0 
10  0 

8  8 
14  0 

13  0 

14  0 
16  0 
14  0 

13  0 

14  8 
7  8 


toll 
"  11 
"  21 
"  12 
II  14 

"  15 
"  40 
"  24 
"  20 
"  21 
"  18 
"  34 
"  23 
"  17 
"  18 
"  21 
"  23 


drs. 

0 

0 

0 


12 
0 
0 
0 
8 
0 
0 
0 
8 
0 
0 


Clvronie  BroncJdtis. — When  there  is 
long-continued  obstruction  to  the  pulmo- 
nary circulation  from  chronic  bronchitis, 
with  or  without  deformity  of  the  spine, 
the  right  side  of  the  heart  becomes  hyper- 


trophied  ;  but,  even  a  great  increase  in 
the  thickness  of  the  walls  of  the  right 
ventricle  does  not  very  much  augment  the 
weight  of  the  heart,  and  it  is  only  after 
the  left  side  has  become  implicated  that 


TABLE  V. 
Extreme  Dimensions  of  the  Heart  iviih  the  Different  Forms  of  Disease  in  which  they  occur. 


Lines. 

MUli. 
metres. 

Inches. 

Circumference. — Males 

182 

400-5 

lG-16 

In  simple  hypertrophy. 

' 

Females 

127 

28 -I -75 

11-27 

Mitral  disease. 

Thickness  of  walls  of  rifflxt  ventricle. — Males   . 

5-7o 

12-93 

•51 

Mitral  disease. 

" 

■'                "                    "             Females 

7 

10-73 

-62 

Congenital   obstruction   at 
pulmonic  orifice. 

" 

left             "            Males   . 

14 

31-5 

1-24 

Aortic  valvular  disease. 

" 

*'               "                   "            Females 

11 

24-75 

-97 

Combined  aortic  and  mitral 
disease. 

Circumf. 

rip:ht  aariculo-ventricular  apert. — Males    . 

63 

141-76 

6-59 

Simple  hypertrophy. 

II 

'■            *'               '*                 ''         Females 

GO 

135 

0-32 

Aortic  valvular  obstruction. 

II 

left          "               "                 "         Males    . 

60 

135 

S-32 

Simple  hypertrophy. 

" 

"            "                "                  "          Females 

4J 

1(11-25 

3-99 

Aortic  valvular  obstruction. 

1' 

pulmonic  aperture. — Males  .... 

64 

121-5 

4  79 

Simple  hypertrophy. 

"               "             Females 

39 

87-78 

3-46 

Mitral  valvular  disease, 
chronic  bronchitis,  and 
deformed  spine. 

I* 

aortic            "             Males  .... 

45 

101-25 

3-99 

Aortic  valvular  disease. 

"               "             Females 

35 

78-85 

31 

Aortic  valvular  disease  and 
combined  aortic  and  mitral 
disease. 
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the  weight  is  found  much  to  exceed  the 
healthy  standard.  In  some  such  cases, 
however,  the  organ  may  attain  a  weight 
considerably  greater  than  the  natural, 
amounting,  in  hearts  I  have  weighed,  to 
15  or  16  oz. 

Morbus  Renum.  —  Dr.  Bright  noticed 
that  the  heart  in  cases  of  chronic  disease 
of  the  kidneys  was  frequently  found  in- 
creasetl  in  size  without  there  being  any 
valvular  disease  to  explain  the  enlarge- 
ment ;  aud  the  occurrence  of  simple  hy- 
pertrophy in  such  cases  has  been  noticed 
by  other  pathologists.  Of  eighteen  cases 
in  which  the  organ  was  weighed  by  my- 
self, in  seven  the  weight  was  below  the 
average  of  chronic  diseases,  while  in 
eleven  it  exceeded  it,  attaining  in  some 
cases  in  males  the  weight  of  upwards  of 
14  or  15  oz.  In  these  cases  the  hyper- 
trophy is  doubtless  due  to  the  over-action 
of  the  heart  from  its  efforts  to  overcome 
the  ol)structiou  to  the  transmission  of  the 
blood  through  the  capillaries. 


3.— Weight  axd  DiMENSiONiS  of  the 
Diseased  Heakt. 

Simple  Hypertrophy.  —  The  most  re- 
markable case  of  increase  in  the  weight 
and  size  of  the  heart  which  I  have  myself 
met  with  was  in  a  case  of  h)'pertrophy, 
without  any  material  valvular  disease  or 
any  obvious  source  of  obstruction  in  the 
aorta,  to  explain  the  condition.  In  this 
instance,  which,  however,  is  a  very  ex- 
treme one,  the  organ  weighed  40  oz.  12 
dr.;  but  in  various  other  cases  I  have 
found  the  weight  considerably  to  exceed 
the  average  or  extreme  limit  of  health. 
In  a  heart  which  I  examined  with  Mr. 
Hutchinson,  the  weight  attained  was  26 
oz. ;  and  Dr.  Bristowe  exhibited  one  at 
the  Pathological  Society  which  weighed 
27. oz.  The  ages  of  these  patients  were 
sixty-five,  thirty-flve,  and  forty-one  re- 
spectively. It  is  difficult  to  explain  the 
great  enlargement  which  exists  in  some 
cases  of  this  description.  It  may  depend 
on  some  disease  of  the  smaller  arteries 
which  may  have  escaped  observation,  or 
on  obstruction  in  tlie  capillaries  ;  but  in 
other  instances,  it  is  probably  due  to  ha- 
bitual over-action  from  athletic  pursuits, 
and  possibly  in  some  cases  to  palpitation, 
at  first  originating  in  emotional  causes. 
Enlargement  unconnected  with  valvular 
disease  is,  however,  rarely  seen  except  in 
men,  and  in  no  instance  have  I  found  the 
heart  much  hypertrophied  in  females 
without  there  being  some  obvious  source 
of  obstruction  to  which  the  change  was 
referable. 

Aortic  Ohstruction  and  Aortic  ValvnJar 
Disease. — The  occurrence  of  obstruction 
in  the  aorta,  and  especially  in  the  upper 
portion  of  that  vessel,   is  generally  at- 


tended by  considerable  increase  of  wci<vht 
in  the  heart.  In  various  casus  of  this  de- 
scription I  have  found  the  heart  to  ran^e 
from  near  the  natural  standard  to  24  <^. 
in  males,  17  oz.  in  females.  In  the  Trans- 
actions of  the  Medico-Cbiruro;ical  Society, 
a  case  is  recorded  by  Dr.  Risdon  Bennett, 
in  which  the  heart  weighed  22:V  oz.  in  a 
man  flfty-throe  years  of  age,  whodied  from 
rupture  of  the  aorta,  giving  rise  to  dis- 
secting aneurism  and  hemiplegia.  The 
increase  of  size  in  the  heart  was  appa- 
rentljf  due  to  atheromatous  disease  of  the 
aortic  coats. 

In  aortic  valvular  disease  still  greater 
increase  of  weight  is  often  met  with.  In 
cases  of  obstructive  disease,  I  have  weighed 
hearts  ranging  from  14  oz.  to  21  oz.  in 
males,  and  from  13  oz.  to  IS  oz.  8  drs.  in 
females.  In  cases  of  aortic  valvular  in- 
competency, I  have  found  the  heart  to 
weigh  from  14  to  34  oz.  in  males,  and 
from  16  oz.  to  23  oz.  in  females.  Dr. 
Vanderbyl,  in  a  paper  in  the  "Patho- 
logical Transactions,"  relates  instances 
in  which  the  heart  weighed  36  oz.  in  a 
case  of  aortic  valvular  incompetency,  in 
a  man  of  twenty-eight ;  30  oz.  in  a  case 
of  aortic  disease  with  aneurism  in  the 
aorta,  in  a  man  of  thirty-three  ;  and  30 
oz.  in  a  case  of  aortic  and  mitral  disease, 
in  a  man  of  sixty-two. 

In  the  cases  of  incompetency  of  the 
aortic  valves,  it  is  often  impossible  to  say 
how  much  of  the  great  enlargement  of  the 
heart  is  due  to  the  obstruction,  and  how 
much  to  the  incompetency  of  the  valves  ; 
for  the  latter  condition  is  generally  only 
the  final  stage  of  the  former.  In  cases  of 
rupture  of  the  aortic  valves  during  violent 
etibrt,  we  have,  however,  the  opportunity 
of  seeing  the  remarkable  changes  which 
may  occur  in  the  heart  even  during  short 
periods  of  time,  when,  in  organs  jireviously 
health)',  the  valves  are  rendered  incom- 
petent and  the  left  ventricle  rapidly  be- 
comes hypertrophied  and  dilated.  Thus, 
in  a  case  of  this  description  which  oc- 
curred to  myself,  the  patient,  a  man  of 
thirty-three  years,  survived  the  accident 
only  twenty-seven  months,  yet  the  heart 
was  found  to  weigh  17J  oz.  In  a  case  re- 
lated by  Dr.  Quain,  the  patient  lived  two 
years,  and  the  heart  weighed  22i  oz.  ; 
and  in  another  case  which  I  had  the  op- 
portunity of  examining  after  death,  though 
the  patient,  a  man  thirty-six  years  of  age, 
only  survived  three  and  a  half  months,  the 
weight  was  23  oz.  If,  in  this  instance,  the 
heart  was  sound  at  the  time  of  the  occur- 
rence of  the  injury,  the  process  of  enlarge- 
ment must  have  been  most  rapid  ;  but  it 
may  be  doubted  whether  the  organ  was 
not  more  or  less  hypertrophied  bei'ore  the 
accident,  though  the  patient  stated  that 
he  was  previously  quite  well. 

In  some  cases  of  disease,  also,  the  en- 
largement must  take  place  very  rapidly. 


368 


■WEIGHT    AND    SIZE    OF    THE    HEART. 


la  a  boy  of  eighteen,  who  died  of  aortic 
valvular  disease  originating  in  malforma- 
tion, tlie  duration  of  active  illness  was 
only  tliree  and  a  half  years,  yet  the  heart 
weighed  "28  oz.  In  a  case  of  aortic  valvu- 
lar incompetency,  with  probably  regurgi- 
tation through  tlie  left  auriculo-ventricular 
aperture  from  maladjustment  of  the  valves, 
described  by  Dr.  Bristowe  in  the  "  Patho- 
logical Transactions,"  the  heart  weighed 
46j  oz.  avoirdupois,  though  the  subject  of 
the  disease  was  only  twenty-two  years  of 
age.  In  an  instance  of  very  great  obstruc- 
tion at  the  aortic  valves,  doubtless  from 
malformation,  which  I  have  recently  ex- 
hibited at  the  Pathological  Society,  the 
heart  weighed  24  oz.,  the  patient  being 
only  twenty-three  years  of  age.  These 
examples  show  that  the  heart  may  attain 
a  very  great  increase  of  size  even  in  com- 
paratively young  subjects  ;  but,  usually, 
those  in  whom  the  heart  is  very  large  are 
advanced  in  age.  Probably,  also,  in  most 
cases,  the  disease  must  be  of  long  dura- 
tion for  the  organ  to  become  very  greatly 
hypertrophied,  and  this  great  prolonga- 
tion of  life  is  only  compatible  with  com- 
paratively slight  disease,  or  with  disease 
which  has  been  very  slowly  progressive, 
though  at  the  time  of  death  it  miiy  have 
become  extreme. 

In  tnitrnl  valvular  disease,  whether  con- 
sisting in  obstruction  and  regurgitation, 
from  conti'action  of  the  orifice  and  rigidity 
of  the  valves,  or  in  free  regurgitation  from 
expansion  of  the  aperture  or  maladjust- 
ment of  the  valves,  the  heart  does  not  or- 
dinarily attain  by  any  means  so  great  an 
increase  of  weight  as  in  cases  of  aortic  dis- 
ease. In  the  former  class  of  cases,  the 
hypertrophy  is  chiefly  limited  to  tlie  right 
ventricle,  and  only  affects  the  left  ventri- 
cle secondarily,  though  in  the  latter  the 
left  ventricle  also  partakes  of  the  change 
from  the  first.  In  cases  of  mitral  disease, 
the  weights  have  ranged  from  14  oz.  8 
drachms  to  17  oz.  8  drachms  in  males, 
and  from  12  oz.  to  18  oz.  in  females. 

As  might  be  expected,  in  combined  aortic 
and  mitral  valvular  disease,  the  weight  of 
the  heart  is  intermediate  between  that 
which  obtains  in  the  two  separate  forms 
of  disease,  the  organ  being  lighter  than  in 
aortic,  heavier  than  in  mitral  disease.  In 
males,  in  cases  of  this  kind  the  heart  was 
found  to  weigh  14  oz.  8  dr.  to  21  oz.  8  dr., 
and  in  females  from  17  oz.  to  23  oz. 

In  cases  of  obstruction  at  the  right  side, 
consisting  in  congenital  contraction  of  the 
jndmonic  orifice,  the  effect  produced  on  the 
nutrition  of  the  heart  is  very  similar  to 
that  which  results  from  chronic  bronchi- 
tis. In  the  first  instance  the  right  ven- 
tricle is  chiefly  hypertrophied,  but  subse- 
quently the  left  also  becomes  involved  ; 
and  similar  changes  ensue  in  the  cases  in 
which  the  aorta  communicates  with  both 
ventricles,  provided  the  life  of  the  patient 


be  sufliciently  prolonged.  In  a  male  of 
twenty,  in  whom  the  pulmonary  oriHce 
was  contracted  from  adhesion  of  the  valves, 
the  heart  weighed  12  oz.  ;  and  in  a  female 
of  nineteen,  in  whom  there  was  similar 
disease  of  the  pulmonic  valves,  and  tlie 
aorta  arose  from  both  ventricles  and  the 
ductus  arteriosus  was  open,  the  organ 
weighed  17^  oz. 

The  efiect  produced  by  adhesions  of  the 
pericardium  on  the  functions  and  nutrition 
of  the  heart  has  been  the  subject  of  much 
discussion.  On  the  one  hand,  adhesions 
have  been  supposed  to  interfere  with  the 
free  movement  of  the  heart,  and  so  to  give 
rise  to  hypertrophy  ;  on  the  other,  it  has 
been  thought  that  by  the  compression 
exercised  upon  the  organ  they  might 
cause  atrophy.  The  question  is  one 
which  it  is  very  difficult  to  decide,  for 
there  are  few  cases  in  which  the  pericar- 
dium is  entirely  adherent,  in  which  the 
valves  are  not  also  more  or  less  involved, 
and  in  which  therefore  the  effects  produced 
by  the  one  condition  may  not  be  niodifled 
by  the  other.  I  find,  however,  that  in 
three  men  in  whom  the  pericardium  was 
entirely  adherent,  while  the  valves  were 
free  from  disease,  the  hearts  weighed  16 
oz.,  17  oz.  4  dr.,  and  18  oz.  ;  but  I  have 
examined  other  organs  under  similar  cir- 
cumstances in  which  the  weight  did  not 
exceed  the  healthy  standard.  The  gene- 
ral rule  is,  however,  that  in  cases  of  adhe- 
sion the  heart  becomes  hypertrophied. 

General  Eemarks  on  the  Weight  of  the 
Heart. — M.  Bouillaud  has  collected  some 
cases  in  which  the  heart  otherwise  healthy 
weighed  considerably  less  than  natural ; 
and  others  in  which  in  various  states  of 
disease  it  exceeded  that  point.  The 
former  are  all  cases  in  which  the  organ 
was  reduced  in  weight  with  the  progres- 
sive emaciation  of  cancer,  consumption, 
&c.  The  Ughtest  heart,  that  of  a  female 
of  forty-five,  weighed  4  oz.  5  dr.  in  a  case 
of  cancer;  the  heaviest  organ  weighed  24 
oz.  4  dr.  in  a  case  of  obstructive  and  prob- 
ably also  regurgitant  disease  of  the  aortic 
valves,  in  a  female  of  fifty-three.  From 
these  observations,  and  his  estimate  of  the 
average  weight  of  the  healthy  organ  as 
ranging  from  8  oz.  10  dr.  to  9  oz.  11  dr., 
he  infers  that  the  heart  may  attain  when 
diseased  three  times  the  weight  of  the 
average  healthy  organ,  and  five  times 
that  of  the  most  atrophied  organ.  These 
estimates  are,  however,  considerably  less 
than  the  variations  of  weight  which  actu- 
ally obtain.  I  have  found  the  heart  to 
weigh  only  .5  oz.  in  a  man  fifty-three  years 
of  age  who  died  of  cirrhosis  of  the  liver, 
and  6  oz.  in  a  man  of  thirty-nine  who  had 
cancer  of  the  pylorus.  The  average 
weights  I  have  estimated  in  males  at  9 
oz.  8  dr.,  and  the  heaviest  heart  weighed 
was  40  oz.  12  dr.  It  follows  therefore 
that  in  men  the  heart  may  attain  a  weight 
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which  is  four  times  that  of  the  healthy 
and  eight  times  that  of  the  atropliied 
organ.  In  females,  the  variations  in  the 
weight  of  the  heart  are  sufficiently  re- 
markable, though  considerably  less  than 
in  men.  The  average  weight  has  been 
shown  to  be  8  oz.  13  dr.  :  the  lightest 
hearts  weighed  5  oz.  8  dr.  in  cases  of 
phthisis  in  twenty-flve  and  thirty  years  of 
age  ;  the  heaviest  organ  was  23  oz.  The 
most  enlarged  heart  was  therefore  three 
times  the  weight  of  the  average,  and  four 
times  that  of  the  atrophied  organ.  It  has 
also  been  mentioned  that  Dr.  Bristowe 
has  placed  on  record  a  case  in  which  the 
heart  of  a  man  twenty-two  years  of  age 
weighed  46J  oz. ;  and  Dr.  Church  has  re- 
cently exhibited  at  the  Pathological  So- 
ciety the  heart  of  a  female  forty-seven 
years  of  age,  who  died  of  cancer  of  the 
pylorus,  which  weighed  only  3  oz.  1  dr. 

The  heart  described  by  Dr.  Bristowe  is, 
as  far  as  I  know,  the  heaviest  on  record. 
Dr.  Hope  says  that  he  examined  at  St. 
George's  a  heart  which  weighed  2|  lbs. , 
whicli,  if  the  weight  employed  were 
avoirdupois,  would  nearly  equal  the  size 
of  the  largest  heart  which  I  have  myself 
weighed— -40  oz.  12  dr.  M.  Lobstein  re- 
fers to  a  heart  which  weighed  34  oz.,  and 
Dr.  Vanderbyl  to  one  of  36  oz. 

The  dimensions  of  the  heart  in  different 
forms  of  disease  bear  a  general  relation  to 
the  weights  of  the  organ  in  similar  condi- 
tions. Of  the  observations  which  I  have 
myself  made,  the  greatest  weight  was  at- 
tained in  cases  of  simple  hypertrophy,  ob- 
strnution  in  the  course  of  the  aorta,  and 
obstructive,  or  obstructive  and  regurgitant 
disease  of  the  aortic  valves.  It  is  equally 
in  these  forms  of  disease  that  the  dimen- 
sions of  the  organ  are  most  considerably 
enlarged,  the  cavities  and  orifices,  espe- 
cially those  of  the  left  side,  being  the  most 
expanded,  and  the  walls  the  most  remark- 
ably increased  in  thickness.  There  are, 
however,  differences  in  the  condition  of 
the  organ  in  these  several  forms  of  dis- 
ease. In  cases  of  obstruction,  on  what- 
ever cause  dependent,  the  heart  is  not 
generally  so  large  as  in  cases  of  incompe- 
tency, and  the  form  of  the  organ  is  also 
somewhat  different.  In  the  former  class 
of  cases  the  heart  is  peculiarly  long  and 
pointed  at  the  apex,  and  the  walls  attain 
the  greatest  width  near  the  base.  In  the 
latter  the  ventricle  is  usually  of  larger 
size  and  rounded  at  the  apex,  and  the 
thickening  is  more  equally  diffused  over 
the  walls.  In  both  forms  of  disease,  the 
enlargement,  though  most  marked  on  the 
left  side  of  the  heart,  affects  the  right  also 
very  considerably. 

In  cases  of  mitral  valvular  disease,  the 
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size  of  the  organ  is  considi;ralily  less  than 
in  the  former  class  of  cases,  and  the  shape 
is  very  different,  but  the  precise  condition 
of  the  organ  varies  with  the  form  of  dis- 
ease. In  cases  of  great  contraction  of  the 
left  auriculo-ventricular  aperture,  the 
stress  falls  chiefly  on  the  left  auricle  and 
the  right  cavities,  and  they  are  all  found 
expanded  and  the  walls  increased  in  thick- 
ness, and  much  firmer  than  natural ;  the 
orifices  also  being  dilated  ;  while  the  left 
ventricle  is  not  much  if  at  all  enlarged, 
and  its  walls  are  not  materially  hyper- 
trophied.  It  has,  indeed,  been  supposed 
that  the  left  ventricle  becomes  atrophied. 
In  cases,  on  the  other  hand  in  which  the 
defect  consists  chiefly  or  to  a  marked  de- 
gree in  incompetency  of  the  valves,  on 
whatever  cause  dependent,  the  left  ven- 
tricle is  found  to  be  considerably  dilated 
and  h3'pertrophied,  and  the  changes  on 
the  right  side  are  less  marked.  In  both 
these  forms  of  disease,  however,  the  alter- 
ation in  the  shape  of  the  heart  is  very 
marked,  the  organ  being  wide  and  blunted 
at  the  apex — in  the  one  case  chiefly  in 
consequence  of  the  expansion  of  the  right 
side,  in  the  other  of  the  dilatation  of  the 
left  ventricle,  and  especially  the  widening 
of  its  apex.  In  cases  of  combined  aortic 
and  mitral  valvular  disease,  the  enlarge- 
ment is  intermediate,  both  in  shape  and 
extent,  between  the  other  two  forms.  In 
cases  of  chronic  bronchitis,  chronic 
phthisis,  deformity  of  the  chest,  and  pul- 
monic valvvilar  obstruction,  the  hyper- 
trophy and  dilatation  are  at  first  limited 
to  the  right  side,  but  subsequently,  if  life 
be  much  prolonged,  involve  the  left  also. 
Table  V.  show-s  some  of  the  extreme  di- 
mensions which  I  have  recorded  in  differ- 
ent forms  of  disease. 

It  will  be  observed  that  not  only  do  the 
size  of  the  cavities  and  the  width  of  the 
walls  vary  greatly  in  different  forms  of 
disease,  but"  the  capacity  of  tlie  orifices 
also  undergoes  remarkable  change ;  and 
this  not  only  in  cases  of  old  disease,  but 
even  during  comparatively  short  periods 
of  illness.  Thus  it  will  generally  be  found 
in  cases  of  acute  bronchitis  and  very  acute 
phthisis,  that  the  pulmonic  aperture, 
which  ordinarily  exceeds  the  aortic  some- 
what in  capacity,  is  disproportionately 
larger  than  the  aortic,  and  the  right  au- 
riculo-ventricular aperture  equally  out  of 
proportion  with  the  left.  I  have  also  rea- 
son to  believe  that  the  apertures  may  not 
only  expand  in  a  short  time,  but  may 
have  their  dimensions  reduced  without 
being  otherwise  diseased,  and  thus  it  is 
possible  that  in  some  forms  of  valvular 
defect  the  size  of  the  orifice  may  be  re- 
duced and  the  incompetency  diminished. 
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POSITIOI^'  A]S"D  FOEM  OF  THE  HBAET  AND 
GEBAT  YESSELS. 

By  Francis  Sibson,  M.D.,  F.K.S. 


FBONT  VIEW;  AFTJEB  DEATH. 

The  following  observations  on  the  po- 
sition and  anatomical  relations  of  the 
healthy  heart  and  great  vessels  after 
death  are  founded  on  the  examination  of 
a  number  of  diagrams  showing  the  posi- 
tion of  the  internal  organs  alter  death. 
This  examination  was  restricted  to  those 
instances  in  which  the  heart  was  healthy 
and  was  not  enlarged.  The  diagrams 
were  made  by  drawing  the  outlines  of  the 
organs  on  a  piece  of  lace  or  net,  stretched 
upon  a  frame  and  placed  over  the  body. 

The  heart  and  great  vessels  present 
great  variety  in  form  and  position  both 
after  death  and  during  life. 

Daring  the  illness  or  injury  that  ends 
in  death,  at  the  time  of  death  and  after 
death,  the  heart  and  great  vessels  undergo 
a  series  of  changes  in  position  and  form. 
According  to  the  nature  and  direction  of 
these  changes,  the  heart  after  death  may, 
in  different  instances,  be  (I.)  higher  or 
lower  in  position;  or  (II.)  it  may  deviate 
more  to  the  right  or  more  to  the  left. 


(I.)  Thb  Higher  or  Lower  Posixioisr 
OF  THE  Heart  and  Great  Vessels. 

Three  main  conditions  may  influence 
the  higher  or  lower  position  of  the  heart 
after  death :  (1)  The  contraction  or  ex- 
pansion of  the  lungs  ;  (2)  The  distension 
or  flaccidity  of  the  abdomen;  and  (3)  The 
state  of  the  heart  itself 

(1)  When  death  is  associated  with  bron- 
chitis, or  pneumonia,  or  affections  of  a 
like  nature,  in  which  the  lungs  are  large, 
and  are  expanded  after  death,  the  chest 
is  broad  and  deep,  the  diaphragm  is  low, 
and  the  heart,  which  is  charged  with 
blood,  especially  in  its  right  cavities,  is 
large,  and  occupies  a  low  position.  As  a 
rule,  however,  the  lungs,  when  they  are 
not  thus  affected,  lessen  in  size  and  con- 
tract during  the  final  expirations.  The 
cage  of  the  chest  then  becomes  more  flat 
and  narrow  ;  it  lengthens  downwards,  and 
the  sternum  and  costal  cartilages  and  ribs 
in  front  are  all  lowered  in  position.  The 
diaphragm  at  the  same  time  is  elevated. 
While    the  front  of  the    chest  is    thus 


lowered,  the  heart,  resting  on  the  dia- 
phragm, is  raised,  and  the  whole  organ, 
and  the  great  vessels  occupy  a  higher 
position.  We  thus  have  a  double  and 
contrary  movement  in  the  descent  of  the 
bony  framework  of  the  front  of  the  chest, 
and  the  ascent  of  the  heart  immediately 
behind  that  framework.  As  the  heart 
within,  and  the  sternum  and  cartilages 
without  are  both  thus  elevated  by  the  dis- 
tension of  the  abdomen,  the  actual  eleva- 
tion of  the  heart  and  great  vessels  is  much 
greater  than  their  apparent  elevation, 
estimated  as  that  usually  is  by  the  rela- 
tion of  those  parts  to  the  walls  of  the 
chest  immediately  in  front  of  them. 

(2)  When  the  abdomen  is  distended, 
whether  by  fluid  or  air  in  the  cavity  itself, 
by  an  accumulation  of  gas  in  the  stomach 
and  intestines,  or  by  other  causes,  the 
whole  diaphragm  is  forcibly  elevated,  and 
the  heart,  resting  as  it  does  on  the  central 
tendon  of  the  diaphragm,  is  lifted  up- 
wards. The  sternum  and  costal  car- 
tilages in  front  of  the  heart  are,  at  the 
same  time,  also  raised  in  position,  and  the 
lower  ribs  on  either  side  are  pressed  out- 
wards. Although  the  actual  elevation  of 
the  heart  is,  in  these  cases,  often  very 
great,  its  apparent  elevation,  which  is 
measured  by  the  relation  of  the  heart  to 
the  walls  of  the  chest  in  front  of  it,  may 
be  slight,  owing  to  the  simultaneous  ele- 
vation of  the  heart  and  the  sternum  and 
cartilages  in  front  of  the  heart  caused  by 
the  distension  of  the  abdomen. 

When  the  abdomen  is  flaccid,  owing  to 
the  stomach  and  intestines  being  empty, 
the  reverse  effects  take  place.  The  dia- 
phragm descends,  the  heart  drops  down- 
wards, the  sternum  and  costal  cartilages 
are  lowered  in  position,  and  the  inferior 
ribs  fall  inwards. 

(3)  During  the  final  illness  or  injury 
that  precedes  death  the  heart  may  lessen 
or  enlarge.  Fatal  hemorrhage  or  wasting 
disease  reduces  the  size  of  the  heart  and 
great  vessels.  On  the  other  hand,  the 
heart  is  swollen,  especially  on  the  right 
side,  under  the  influence  of  suffocation  or 
bronchitis  ;  while  its  left  ventricle  maybe 
thickened  and  enlarged  in  cases  of  Bright's 
disease  with  contracted  kidney.  Thus 
the  right  or  the  left  side  of  the  heart  may 
be  enlarged  when  the  obstacle  to  the  flow 
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of  blood  is  respectively  in  the  lungs  or  tlie 
body. 

At  the  time  of  death,  the  left  ventricle 
usually  closes  firmly  upon  itself;  while 
then  or  soon  afterwards  the  right  cavities 
of  the  heart  become  permanently  swollen 
with  blood. 

After  death  the  heart  shrinks  upwards 
to  a  greater  or  less  extent.  This  is  owing 
partly  to  the  diminution  of  the  organ,  but 
mainly,  I  believe,  to  the  contraction  of 
the  arch  of  the  aorta,  for  the  shortening 
of  that  vessel  draws  the  heart  upwards, 
just  as  its  lengthening  pushes  the  organ 
downwards. 

The  exact  extent  to  which  the  heart  is 
thus  raised,  is  measured  by  the  space  that 
is  left  between  the  lower  boundary  of  the 
heart,  and  the  lower  boundary  of  the 
front  of  the  pericardium.  During  life 
these  two  adjoining  parts  fit  each  other 
exactly  ;  but  after  death  they  are  separated 
by  a  space  that  varies  according  to  the 
degree  to  which  the  heart  shrinks  up- 
wards. Thus  in  the  body  of  a  youth  v/ho 
died  from  hemorrhage  after  fever,  and  in 
that  of  a  man  who  expelled  two  or  three 
pints  of  blood  from  a  cavity  in  the  left 
lung,  an  inch  of  space  intervened  between 
the  lower  edge  of  the  heart  and  that  of 
the  lower  boundary  of  the  front  of  the 
pericardium.  In  another  instance  that 
space  was  only  the  tenth  of  an  inch.  As 
a  rule  the  space  varied  from  a  quarter  to 
seven-tenths  of  an  inch  (in  38  of  4-1  in- 
stances) and  its  average  measurement 
was  nearly  half  an  inch  (0'46  inch). 
(Note  1.) 

The  heart  and  the  great  vessels  mainly 
occupy  the  centre  of  the  chest,  being  pro- 
tected in  front  by  the  sternum  and  the 
adjoining  costal  cartilages.  It  is,  how- 
ever, my  present  object,  not  so  much  to 
describe  the  relative  bearings  of  those 
parts  after  death,  as  to  indicate  the  varia- 
tion in  the  anatomical  situation  of  the 
more  important  boundaries  or  landmarks 
of  the  healthy  heart  and  great  vessels  ob- 
served by  myself  in  different  instances 
after  death. 

The  lower  Boundary  of  the  Heart. —  In 
one  instance,  a  woman  who  died  from 
starvation,  the  lower  boundary  of  the 
heart  was  situated  behind  theensiform 
cartilage  an  inch  and  a  half  below  the 
lower  end  of  the  sternum  (that  term  being 
restricted  here  and  elsewhere  to  the 
manubrium  and  blade  or  osseous  part  of 
the  sternum),  while  in  another  it  was  al- 
most as  much  (1-4  inch)  above  that  end 
of  the  bone.  Between  these  two  extreme 
points  this  boundary  occupied  every  va- 
riety of  position.  In  one-fifth  of  the  in- 
stances observed  (15  in  71)  the  lower 
boundary  of  the  right  ventricle  was  just 
behind  the  lower  end  of  the  sternum, 
while  in  two-fifths  of  them  it  was  above 
(30  in  71),  and  in  two-flfths  of  them  it  was 


below  (26  in  71)   that  end  of  the  bone 
(Note  2.) 

As  we  have  already  seen,  the  lower 
edge  of  the  heart  usually  shrinks  upwards 
after  death  for  nearly  half  an  inch,  the 
extent  varying  from  one  inch  to  one-tenth 
of  an  inch.  The  position  of  the  lower 
border  of  the  front  of  the  pericardium, 
which  points  out  the  position  of  the  lower 
border  of  the  heart  at  the  time  of  death 
was  indicated  in  four-fifths  of  the  cases 
(55  in  71)  in  which  the  inferior  boundary 
of  the  heart  was  observed  after  death.  In 
one-fifth  of  these  instances  (11  in  55)  the 
lower  limit  of  the  pericardium  was  on  a 
level  with  the  lower  end  of  the  sternum  ; 
while  in  two-thirds  of  them  (37  in  55)  it 
was  below  that  point,  being  situated  be- 
hind the  ensiform  cartilage  ;  and  in  only 
one-eighth  of  them  (7  in  55)  was  it  above 
that  point.  We  thus  see  that  at  the  time 
of  death,  in  the  great  majority  of  in- 
stances (40  in  59)  the  inferior  border  of 
the  heart  was  below  the  lower  end  of  the 
sternum,  being  situated  behind  the  ensi- 
form cartilage.     (Note  3.) 

The  seat  of  the  lower  boundary  of  the 
apex  in  relation  to  the  left  fifth  space  is  a 
more  important  landmark  for  the  clinical 
observer  than  that  of  the  lower  boundary 
of  the  heart  in  relation  to  the  lower  end 
of  the  sternum. 

The  lower  edge  of  the  heart  at  the 
apex  was  on  a  level  with  the  lower  edge 
of  the  left  fifth  cartilage  in  one-seventh  of 
the  instances  observed  (9  in  69),  it  was 
below  that  edge  in  two-fifths  of  them  (26 
in  69),  and  it  was  above  that  edge  in 
almost  one-half  of  them  (34  in  69).  In 
five  instances  the  lower  boundary  of  the 
apex  was  situated  one  inch  above  the 
lower  edge  of  the  fifth  cartilage,  and  in 
four  it  was  fully  one  inch  below  that 
edge.     (Note  4.) 

The  lower  border  of  the  pericardium 
just  below  the  apex,  which  corresponds 
"with  the  seat  of  the  lower  border  of  the 
apex  at  the  time  of  death,  was  on  a  level 
with  the  lower  edge  of  the  fifth  cartilage 
in  one-sixth  of  the  instances  observed  (9 
in  55),  was  situated  below  that  edge  in 
thr«e-fourths  of  them  (41  in  55),  and  was 
above  that  edge  in  only  one-eleventh  of 
them  (5  in  55).     (Note  5.) 

^Ye  thus  see  that  there  was  a  general, 
but  not  a  constant  correspondence  between 
the  relation  of  the  inferior  boundary  of 
the  right  ventricle  to  the  lower  end  of  the 
sternum,  and  that  of  the  inferior  bound- 
ary of  the  apex  to  the  lower  edge  of  the 
fifth  cartilage,  both  at  the  time  of  death, 
and  after  death  when  the  examination  of 
the  body  was  made.  This  correspondence 
would  have  been  more  constant  but  for 
variation  in  (1)  the  comparative  height  of 
the  fifth  cartilage  and  the  lower  end  of 
the  sternum,  (2)  the  degree  of  inclination 
from  above  downwards  and  from  right  to 
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left  of  the  lower  boundary  of  the  heart, 
and  (3)  the  extent  to  which  the  right  ven- 
tricle is  situated  to  the  right  and  to  the 
left  of  the  middle  line  of  the  sternum. 

(1)  In  the  great  majority  of  instances 
(60  in  71)  the  inferior  edge  of  the  left  fifth 
cartilage  was  lower  in  position  than  the 
inferior  extremity  of  the  sternum,  to  an 
extent  vai'3fing  from  a  quarter  of  an  inch 
to  an  incli  and  a  quarter ;  in  five  cases 
those  two  parts  were  on  the  same  level ; 
and  in  six  tlie  lower  edge  of  the  fifth  car- 
tilage was  higher  by  from  a  quarter  to 
three-quarters  of  an  inch  than  the  lower 
end  of  the  sternum. 

The  height  of  the  fifth  cartilage  in  re- 
lation to  that  of  the  lower  end  of  the 
sternum  is  influenced  by  (1)  respiration, 
(2)  abdominal  distension,  and  (3)  natural 
and  acquired  formation.  (1)  Inspiration 
raises  and  expiration  lowers  both  the 
sternum  and  the  fifth  cartilage  attached 
to  the  sternum,  but  as  the  cartilage  has 
an  additional  movement  of  its  own,  during 
the  double  act  of  breathing,  it  is  more  low- 
ered during  expiration  and  more  raised 
during  inspiration  than  the  sternum.  The 
artificial  distension  of  the  lungs  after  death 
elevates  the  fifth  cartilage  from  the  sixth 
to  tlie  third  of  an  inch  more  than  the  cor- 
responding part  of  the  sternum.  If  the 
chest  is  brf)ad  the  left  fifth  cartilage  is 
higher,  and  if  the  chest  or  the  left  side  of 
it  is  narrow,  the  left  fifth  cartilage  is  lower 
in  relation  to  the  lower  end  of  the  ster- 
num than  it  would  have  been  otherwise. 

(2)  Abdominal  distension  raises,  and  ab- 
dominal collapse  lowers  both  the  sternum 
and  the  fifth  cartilage,  but  the  raising  or 
lowering  of  the  fifth  cartilage  under  these 
circumstances  is  greater  than  the  respec- 
tive raising  or  lowering  of  the  sternum. 

(3)  In  some  persons  the  fifth  cartilage  is 
naturally  higher  or  lower  than  in  others. 
Thus  the  fifth  cartilage  is  sometimes  in- 
tegrally attached  to  the  sixth  cartilage 
and  it  is  restrained  by  and  shares  its 
movements.  When  this  is  so  the  fifth 
cartilage  tends  to  be  lower  in  relation  to 
the  lower  end  of  the  sternum  tiian  when 
that  cartilage  is  free.  In  robust  persons 
with  ample  chests  the  fifth  cartilage  is 
higher  relatively  to  the  sternum  than  in 
thin  persons  with  contracted  chests,  in 
whom  the  cartilage  tends  to  be  low  in 
position  in  relation  to  the  end  of  the 
sternum. 

(2)  In  nearly  all  instances  (67  in  70) 
the  lower  boundary  of  the  heart  inclined 
downwards  from  the  auricle  to  the  apex, 
in  a  direction  from  right  to  left.  In  one 
instance  the  lower  boundary  of  the  heart 
was  an  inch,  and  in  another  it  was  only 
the  tenth  of  an  inch  lower  at  the  apex 
than  at  the  lower  end  of  the  sternum. 
Between  these  Uvo  extremes  there  was 
every  variety,  the  average  dip  of  the  lower 
boundary  of  the  heart  from  that  point 


to  the  apex  being  about  half  an  inch. 
(Note  6.) 

The  inclination  or  dip  of  the  lower 
boundary  of  the  right  ventricle  ceased  at 
the  apex,  and  thence  the  lower  boundary 
of  the  heart  curved  gently  upwards. 

(3)  The  lower  boundary  of  the  heart 
usually  extended  from  two  inches  to  two 
inches  and  three-quarters  to  the  left  ol  the 
middle  line  of  the  sternum  (in  43  in- 
stances in  65),  but  in  one-third  of  the 
cases  (20  in  65)  it  only  extended  from  an 
inch  and  a  quarter  to  an  inch  and  three- 
quarters,  while  in  five  instances  it  extend- 
ed as  much  as  three  inches  to  the  left  of 
the  middle  line  of  the  sternum.    (Note  7.) 

The  Top  of  the  Arch  of  the  ^oi-to.— The 
top  of  the  arch  of  the  aorta,  which  is  in- 
dicated by  the  adjacent  origin  of  the  in- 
nominate and  left  subclavian  arteries, 
forms  the  upper  limit  of  the  S3'stemof  the 
heart  and  great  vessels.  The  position  of 
the  top  of  the  arch,  like  that  of  the  lower 
border  of  the  heart,  is  subject  to  great 
variety. 

In  one  instance  the  top  of  the  arch  was 
an  inch  and  a  half  below  the  top  of  the 
manulirium,  so  that  it  was  buried  deep 
down  in  the  chest  and  the  innominate 
artery  did  not  appear  in  the  neck.  In 
another,  the  top  of  the  arch  was  seated 
in  the  neck,  being  half  an  inch  above  the 
top  of  the  sternum,  so  that  before  the 
chest  was  opened  the  whole  innominate 
artery  was  visible  in  the  neck,  coursing 
upwards  and  from  left  to  right  across  the 
front  of  the  trachea.  The  summit  of  the 
aorta  occupied  in  different  instances  every 
variety  of  position  between  these  two  ex- 
treme limits.  In  five  cases  it  was  above, 
and  in  six  it  was  on  a  level  with  the  top 
of  the  manubrium  ;  while  in  seven,  in- 
stead of  being  thus  almost  or  quite  visible 
in  the  neck,  it  was  situated  quite  an  inch 
below  the  top  of  the  manubrium  and 
the  whole  of  the  innominate  artery  was 
shielded  by  that  bone.  In  two-thirds  of 
the  instances  (30  in  48)  however,  the  top 
of  the  aorta  occupied  an  intermediate 
place  behind  the  upper  half  of  the  manu- 
brium, its  average  position  being  half  an 
inch  below  the  top  of  that  bone.    (Note  8. ) 

In  forty-eight  instances  the  position 
both  of  the  lower  boundary  of  the  heart 
and  the  upper  boundary  of  the  arch  of 
the  aorta  was  observed,  and,  as  might 
have  been  looked  for,  there  was  a  general 
correspondence  in  the  position  of  these 
two  boundaries  in  those  cases  in  which 
they  occupied  respectively  a  very  high  or 
a  very  low  position.  Thus,  of  the  five 
cases  in  which  the  top  of  the  arch  of  the 
aorta  rose  above  the  top  of  the  sternum, 
the  lower  boundary  of  the  heart  was 
situated  above  the  lower  end  of  the  ster- 
num in  three,  at  that  point  in  one,  and 
less  than  half  an  inch  below  it  in  one. 
Again,  the  top  of  the  arch  of  the  aorta 
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was  situated  below  the  upper  end  of  the 
niauubrium  in  the  whole  of  six  eases  in 
which  the  lower  boundary  of  the  heart 
was  from  half  an  inch  to  an  inch  and  a 
quarter  below  the  lower  end  of  the  ster- 
num. Again,  of  seven  instances  in  which 
the  top  of  the  arch  was  deep  in  the 
chest,  being  more  than  an  inch  below 
the  top  of  the  manubrium,  in  three  the 
lower  boundary  of  the  heart  was  below 
the  lower  end  of  the  sternum,  in  one  at 
that  point,  and  in  three  above  it.  Here 
the  correspondence  of  the  upper  and 
lower  boundaries  is  rather  indicated  than 
kept  up,  but  this  correspondence  can 
scarcely  be  recognized  when  we  compare 
these  boundaries  with  each  other  in  those 
cases  in  which  they  occupied  a  less  ex- 
treme position.     (Note  9. ) 

I'he  Boundary-line  between  the  Upfjer 
Border  of  the  Heart  and  the  Lower  Limit  of 
the  Qreat  Arteries.  —  The  origin  of  the 
pulmonary  artery  and  the  top  of  the 
auricular  portion  of  the  right  auricle  may 
be  regarded  as  the  upper  boundary  of  the 
heart  and  the  lower  boundary  of  the 
great  arteries.  The  highest  position  of 
the  origin  of  the  pulmonary  artery  was  at 
the  top  of  the  second  cartilage,  while  that 
of  the  top  of  the  auricle  was  a  little  higher 
or  on  a  level  with  the  first  space.  The 
lowest  position  of  the  origin  of  the  pul- 
monary artery  was  the  upper  edge  of  the 
fourth  cartilage,  while  that  of  the  top  of 
the  auricle  was  a  little  less  low,  or  on  a 
level  with  the  lower  border  of  the  third 
space.  Between  these  two  extreme  limits 
the  origin  of  the  pulmonary  artery  and 
the  top  of  the  right  auricle  occupied  every 
variety  of  position,  but  their  favorite  seat 
was  at  or  on  a  level  with  the  second  space 
and  the  third  costal  cartilage,  which  was 
the  situation  of  those  parts  in  two-thirds 
of  the  instances  {36  in  49  for  the  pulmon- 
ary artery ;  43  in  Go  for  the  top  of  the 
auricle). 

In  the  majority  of  instances  there  was 
but  little  difference  between  the  height 
of  the  origin  of  the  pulmonary  artery  and 
the  top  of  the  right  auricle,  the  height  of 
the  two  bein^;  identical  in  one-fourth  of 
the  instances  (10  in  44),  and  the  difference 
in  their  height  being  respectively  less 
than  the  third  of  an  inch  or  the  third  of 
the  breadth  of  a,  space  or  cartilage  in  one- 
half  of  them  (21  and  20  in  44).  Of  the 
remaining  instances,  in  twelve  the  differ- 
ence of  the  height  of  those  two  parts 
varied  from  one-third  to  two-thirds  of  an 
inch  or  two-thirds  of  a  space  or  cartilage, 
and  in  one  the  difference  of  their  height 
amounted  almost  to  an  inch.  As  a  rule, 
the  origin  of  the  pulmonary  artery  tended 
to  be  higher  in  position  than  the  top  of 
the  right  auricle,  the  former  part  being 
the  higher  of  the  two  in  twenty  instances, 
and  the  latter  part  being  the  higher  of  the 
two  in  fourteen  instances.     (Note  10.) 


The  varying  position,  higher  or  lower, 
of  (1)  the  pulmouary  artery,  (2)  the  aorta, 
(3)  the  right  ventricle,  and  (4)  the  right 
auricle,  in  relation  to  the  costal  cartilages 
and  the  spaces  between  them,  and  to  the 
sternum  will  next  be  considered. 

The  Pulmonary  Artery.— A  knowledge 
of  the  position  of  the  pulmonary  artery  is 
important  to  the  clinical  worker,  because 
it  is  near  the  surface  of  the  chest,  and  be- 
cause the  signs  atibrdcd  )>y  it  reveal  the 
condition  of  the  cavities  and  valves  of  the 
heart,  and  the  ease  or  diflBculty  with 
which  the  blood  finds  its  way  from  and  to 
those  cavities,  the  lungs,  and  the  bod}-. 
Among  those  signs  are,  the  character  of 
the  first  sound,  whether  loud  and  sharp, 
or  feeble  and  almost  silent,  or  presenting 
a  pulmonic  murmur  ;  the  character  of  the 
second  sound,  whether  feeble  or  intense, 
blunt  or  sharp,  or  presenting  a  double 
sound,  giving  in  quick  succession  the 
aortic  and  the  pulmonic  second  sounds  or 
the  reverse,  the  latter  sound  being  the 
louder  of  the  two. 

The  trunk  of  the  pulmonary  artery 
varied  in  length  from  three-quarters  of  an 
inch  to  two  inches  and  a  half.  In  more 
than  a  third  of  the  instances  (17  in  46)  the 
artery  was  from  an  inch  to  an  inch  and  a 
half  in  length,  while  in  less  than  a  tliird 
of  them  it  was  below  (15  in  46),  and  in 
less  than  a  third  of  them  (14  in  46)  it  was 
above  that  length. 

The  vertical  measurement  of  the  right 
ventricle  from  the  origin  of  the  pulmon- 
ary artery  to  the  lower  boundary  of  the 
heart,  varied  in  these  instances  from  two 
inches  and  a  half  to  a  little  over  four 
inches.  The  length  of  the  ventricle  thus 
measured  was  from  three  inches  to  three 
inches  and  a  half  in  less  than  one-half  of 
the  cases  (20  in  46). 

The  proportion  between  the  length  of 
the  pulmonary  artery  and  the  length  of 
the  right  ventricle,  measured  from  above 
downwards,  presented  great  variety.  In 
one  instance  the  length  of  the  artery  was 
nearly  equal  to  the  length  of  the  ventricle, 
that  of  the  former  being  two  inches  and  a 
half,  that  of  the  latter  scarcely  three 
inches  ;  while  in  two  others  the  vertical 
measurement  of  the  ventricle  was  five 
times  as  great  as  that  of  the  artery,  the 
length  of  the  latter  in  one  instance  being 
three-quarters  of  an  inch,  and  that  of  the 
former  being  fully  four  inches.  The  aver- 
age length  of  the  ventricle  in  relation  to 
that  of  the  artery  was  as  three  to  one. 
As  a  rule,  the  length  of  the  pulmonary 
artery  regulated  the  proportion  in  length 
which  that  vessel  bore  to  the  ventricle  ; 
thus  in  the  whole  of  the  fifteen  instances 
in  which  the  length  of  the  pulmonary 
artery  was  less  than  nn  inch,  the  length 
of  the  right  ventricle  was  more  than  three 
times  that  of  the  artery  ;  while  in  the 
whole  of  the  fourteen  in  which  the  artery 
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was  an  inch  and  a  half  in  length  and  up- 
wards, the  length  of  the  right  ventricle 
was  less  than  "three  times  that  of  the 
vessel.     (Xotell.) 

As  we  have  already  seen,  tlie  origin  of 
the  pulmonary  artery  varied  in  position 
from  the  second  to  the  fourth  cartilage, 
its  usual  situation  being  the  second  space 
and  the  third  cartilage.  The  top  of  the 
pulmonary  artery  was  in  one  instance  al- 
most as  high  as  the  clavicle,  and  in  almost 
one  half  of  the  cases  (25  in  63)  it  was  sit- 
uated behind  the  manubrium  or  the  first 
rib  ;  while  in  one  case  it  was  so  low  as  to 
be  almost  on  a  level  with  the  upper  edge 
of  the  third  cartilage.  In  more  than  one 
half  of  the  cases  (33  in  63)  it  was  seated 
behind  the  first  space  or  the  second  cartil- 
age.    (Note  12. ) 

The  situation  of  the  pulmonary  artery 
during  its  course  is  regulated  by  the 
length  of  the  vessel  and  by  the  position  of 
its  starting  place  and  upper  end.  In  one 
instance  it  was  so  high  as  to  be  entirely 
concealed  by  the  manubrium,  while  in 
another  it  was  so  low  as  to  be  entirely 
covered  by  the  third  cartilage  and  third 
space.  The  artery  was  rarely  limited  in 
position  to  one  space  or  one  cartilage : 
thus  in  but  one  instance  it  only  occupied 
the  first  space,  and  in  but  one  it  was  quite 
covered  by  the  second  cartilage.  The 
artery  usually  lay  behind  one  space  and 
one  costal  cartilage  (35  times  in  60),  but 
in  one-third  of  the  instances  (21  in  60)  it 
extended  to  an  additional  space  or  cartil- 
age. In  two-thirds  of  the  instances  it  was 
present  behind  the  second  cartilage  (43  in 
60) ;  in  more  than  half  of  them  it  lay 
behind  the  first  space  (35  in  60),  and  in 
nearly  as  many  behind  the  second  space 
(32  in  60)  ;  wliile  in  one-fourth  it  was 
covered  by  the  third  cartilage  (15  in  60), 
and  in  one-sixth  by  the  manubrium  (9  in 
60).     (Note  12.) 

When  the  pulmonary  artery  was  long 
(it  was  so  in  14  of  46  instances),  its  origin 
occupied,  as  a  rule,  a  low  position.  Thus 
in  sixteen  instances  the  origin  of  the  ar- 
tery was  entirely  above  the  second  space, 
and  in  only  two  of  these  was  it  long,  while 
in  seven  it  was  short.  On  the  other  hand, 
in  thirty  instances  the  pulmonary  artery 
at  the  first  part  of  its  course  was  at  or  be- 
low the  second  space,  and  in  twelve  of 
them  the  artery  was  long,  while  in  eight 
it  was  short.  (Note  12. ) 

Tlie  Arch  of  the  ^orta.— The  arch  of  the 
aorta  is  not,  like  the  pulmonary  artery, 
visible  in  its  whole  course  from  its  root  to 
its  summit,  being  hidden  at  its  root  by  the 
right  auricle  and  ventricle.  I  shall,  there- 
fore, not  speak  here  of  the  whole  of  the 
ascending  aorta,  but  of  that  portion  of  it 
which  comes  into  view  above  the  right 
auricular  appendix  and  between  it  and 
the  beginning  of  the  pulmonary  artery  and 
the  arterial  cone  of  the  right  ventricle. 


The  arch  of  the  aorta,  from  the  part  in 
its  course  just  spoken  of  where  it  first  be- 
comes visible,  to  its  highest  point  at  the 
origin  of  the  innominate  and  left  carotid 
arteries,  varied  much  in  length.  In  two 
female  subjects,  one  aged  nine,  the  other 
a  few  years  older,  the  arch  was  an  inch 
and  a  half  in  length,  but  in. the  adult  sub- 
ject its  length  ranged  from  an  inch  and 
"three-quarters  to  three  inches.  The  arch, 
measured  from  the  lower  to  the  higher 
points  just  named,  was  from  just  over  two 
inches  to  two  inches  and  a  half  in  length 
in  two-fifths  of  the  instances  (19  in  47), 
that  being  about  the  average  or  standard 
length ;  from  an  inch  and  three-quarters 
to  two  inches  in  more  than  one-fifth  (11  in 
47),  and  from  two  inches  and  a  half  to 
three  inches  in  less  than  two-fifths  of 
them  (17  in  47).     (Note  13.) 

Viewed  in  proportionate  relation  to  the 
length  of  the  body,  measured  approxi- 
mately from  the  chin  to  the  pubes,  the 
vertical  measurement  of  the  arch  varied 
from  one-seventh  to  one- fourteenth  of  the 
vertical  measurement  of  the  body  thus 
taken,  and  in  one-half  of  the  instances 
(23  in  45)  the  length  of  the  aorta  was  one- 
tenth  that  of  the  body. 

In  three  instances  the  vertical  measure- 
ment of  the  arch  of  the  aorta  was  the 
same  as  the  vertical  measurement  of  the 
right  ventricle  taken  from  the  part  at 
which  the  aorta  was  visible  to  the  lower 
boundary  of  the  organ.  In  two  instances 
the  arch  was  longer  than  the  ventricle  in 
the  proportion  of  ten  to  nine,  but  in  the 
remainder  the  length  of  the  ventricle  was 
greater  than  that  of  the  aorta,  the  relative 
proportion  varying  from  10  to  101  to  10 
to  19'17,  so  that  in  the  last  example  the 
ventricle  was  nearly  twice  as  long  as  the 
arch.  The  average  length  of  the  arch  in 
proportion  to  that  of  the  right  ventricle 
was  about  10  to  14  (14  in  47). 

The  variation  in  the  proportionate 
length  of  the  arch  of  the  aorta  and  the 
right  ventricle,  although  thus  consider- 
able, is  not  nearly  so  great  as  the  varia- 
tion in  the  proportionate  length  of  the 
pulmonary  artery  and  the  right  ventricle ; 
since  that  artery  varied  in  length  from 
more  than  one-half  to  less  than  one-fifth 
of  the  vertical  measurement  of  the  ventri- 
cle, while  the  arch  was  about  the  same 
length  as  the  vertical  measurement  of  the 
ventricle  at  one  end  of  the  scale,  and  was 
of  half  that  length  at  the  other  end. 

There  was  some  correspondence  be- 
tween the  length  of  the  aorta  and  that  of 
the  pulmonary  artery.  Thus  the  pulmo- 
nary artery  was  short,  long,  or  of  medium 
length  in  two-fifths  of  the  instances  in 
which  the  aorta  was  respectively  short, 
long,  or  of  medium  length  (13  in  33).  In 
the  remaining  instances  (20  in  33)  this 
strict  proportion  was  not  maintained,  but 
in  only  two  of  them  was  the  diflference  in 
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the  proportionate  length  of  the  vessels 
great,  the  aorta  being  long  while  the  pul- 
monary artery  was  short. 

The  position  of  the  lower  boundary  of 
the  heart  in  relation  to  the  lower  end  of 
the  sternum,  whether  above,  at  or  below 
that  point  is,  as  a  rule,  governed  to  a  con- 
siderable extent  bj'  the  length  of  the  arch 
of  the  aorta.  Thus  in  nine  instances  in 
which  the  arch  was  short,  measuring  two 
inches  or  less,  the  lower  boundary  of  the 
heart  was  above  the  lower  end  of  the 
sternum  in  seven  instances,  and  below 
that  point  in  two.  The  other  circum- 
stances that  regulate  the  position  of  the 
lower  boundary  of  the  heart  in  relation 
to  the  lower  end  of  the  sternum  are  (1) 
youth ;  (2)  the  distension  or  collapse  of 
the  right  ventricle  ;  (3)  the  length  of  the 
sternum  ;  (4)  the  important  influence  of 
the  higlier  or  lower  position  of  the  ster- 
num, higher  when  the  chest  is  ample, 
being  of  an  inspiratory  type,  and  lower 
when  the  chest  is  narrow  and  flat,  being 
of  an  expiratory  type ;  (5)  tlie  higher  or 
lower  position  of  the  top  of  the  arch  of  the 
aorta  which  is  often  ruled  by  (4)  the  lower 
or  higher  position  of  the  sternum  ;  (6)  the 
extent  to  which  the  heart  shrinks  upwards 
after  death  which  is  evinced  by  the  space 
intervening  between  the  lower  boundary 
of  the  heart  and  the  lower  boundary  of 
the /ront  of  the  pericardium;  and  (7)  the 
elevation  or  depression  of  the  diaphragm, 
which  is  the  most  important  influence  in 
producing  respectively  the  elevation  or 
depression  of  the  heart,  and  which  may 
be  caused  by  (a)  the  contraction  or  ex- 
pansion of  the  lungs,  or  (6)  the  distension 
or  collapse  of  the  abdomen.  These  points 
are  illustrated  by  the  two  exceptional 
cases  just  cited,  in  which,  although  the 
arch  of  the  aorta  was  short,  the  lower 
boundary  of  the  heart  was  below  the  level 
of  the  lower  end  of  the  sternum.  Both  of 
these  cases  were  quite  young  (1) ;  in  both 
the  vertical  measurement  of  the  right 
ventricle  was  long,  while  in  one  of  them 
that  cavity  was  distended  and  large  (2) ; 
in  both  of  them  the  sternum  was  sliort,  its 
length  being  less  than  four  inches  in  one, 
while  in  the  other  it  was  four  inches  and  a 
half  (3) ;  again  in  one  of  them  the  sternum 
was  high,  the  length  of  the  neck  being 
only  two  inches,  that  of  the  sternum  four 
inches  and  a  half,  and  that  of  the  abdo- 
men fourteen  inches,  while  in  the  other 
instance  in  which  the  right  ventricle  was 
large,  the  sternum  was"  low  in  position, 
the  length  of  the  neck  being  almost  four 
inches,  that  of  the  sternum  less  than  four 
inches,  and  that  of  the  abdomen  only  ten 
inches  and  a  half  (4).  In  neither  of  these 
examples  was  the  position  of  the  lower 
boundary  of  the  heart  lowered  owing  to 
the  low  position  of  the  top  of  the  arch,  for 
in  one  of  them  that  point  was  above  the 
top  of  the  sternum  and  in  the  other  it  was 


a  httle  way  below  it  (5).  In  fact  this  in- 
fluence, which  tended  to  elevate  the  lower 
Ijoundary  of  the  heart  in  relation  to  the 
lower  end  of  the  sternum  was  more  than 
counter-balanced  by  the  combined  influ- 
ences of  which  I  have  just  spoken,  all 
working  in  the  opposite  direction  so  as  to 
lower  the  inferior  border  of  the  heart. 

In  further  illustration  of  this  point,  the 
influence,  namely,  of  the  shortness  or 
length  of  the  arch  in  respectively  raising 
or  lowering  the  lower  boundary  of  the 
heart,  we  And  that  of  seventeen  cases  in 
which  the  aorta  W'as  long,  measuring  two 
and  a  half  inches  and  upwards,  in  ten  the 
lower  boundary  of  the  heart  was  below 
the  level  of  the  lower  end  of  the  sternum, 
in  four  it  was  at  that  point,  while  in  only 
three  was  it  above  the  lower  end  of  the 
sternum.  The  three  exceptional  cases  in 
which  the  lower  boundary  of  the  heart 
was  above  the  level  of  the  lower  end  of 
the  sternum  were  adults  of  full  size  (1)  ; 
the  right  ventricle  was  narrow  and  con- 
tracted in  two  of  them  (2)  ;  and  in  two 
the  heart  deviated  to  the  left  so  that  the 
lower  border  of  the  right  ventricle  was 
situated  to  the  left  of  the  lower  end  of  the 
sternum,  instead  of  being  to  the  right,  as 
is  usual.  The  sternum  was  long  in  two 
of  them,  measuring  in  one  case  over 
seven  inclies  (3)  ;  in  all  of  them  the  ster- 
num was  low  in  position,  the  length  of  the 
neck  being  five  inches  and  a  half,  four 
inches,  and  three  inches  and  a  half  respec- 
tively, while  that  of  the  abdomen  was  in 
each   instance   less  than  fourteen  inches 

(4)  ;  in  one  of  them  the  top  of  the  arch 
was  situated  above  the  top  of  the  sternum 

(5)  ;  in  one  of  them  the  space  between  the 
lower  limit  of  the  heart  and  the  lower 
limit  of  the  front  of  the  pericardium  was 
nearljr  an  inch,  while  in  another  it  was 
fully  half  an  inch  in  width,  showing  that 
the  upward  shrinking  of  i;he  heart  after 
death  had  been  considerable  (6) ;  and 
finally  one  of  them,  that  in  which  the 
space  between  the  heart  and  the  lower 
rim  of  the  pericardium  was  small,  the 
stomach  was  globose  and  much  distended 
so  as  to  push  the  heart  upwards  (76). 

In  twenty- three  cases  the  arch  of  the 
aorta  was  of  intermediate  length,  or  from 
a  little  over  two  inches  to  two  inches  and 
a  half,  and  in  these  the  lower  boundary 
of  the  heart  was  in  equal  relative  propor- 
tion above,  at,  and  below  the  level  of  the 
lower  end  of  the  sternum. 

It  is  evident  and  is  illustrated  by  what 
has  just  been  said  that  if  we  group  the 
cases  as  I  have  just  done,  according  to 
the  actual  length  of  the  arch  of  the  aorta 
without  relation  to  age  or  the  dimensions 
of  the  body,  we  shall  include  some  in- 
stances in  which  the  arch  of  the  aorta  is 
relatively  short  or  long  with  those  in 
which  it  is  respectively  actually  long  or 
short.      I    have    therefore    grouped  the 
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whole  cases  anew,  aud  according  to  the 
proportional  length  of  the  aorta  in  rela- 
tion to  the  length  of  the  body.  It  will 
suffice  here  if  I  say  that  the  results  thus 
obtained  are  exactly  confirmatory  of  those 
that  I  have  just  related,  and  show  that 
the  higher  or  lower  position  of  the  lower 
boundary  of  the  heart  in  relation  to  the 
lower  end  of  the  sternum  is  to  a  consider- 
able extent  governed  by  the  proportional 
shortness  or  length  of  the  arch  of  the 
aorta.  They  show  those  results  indeed 
more  strikingly,  for  the  conflicting  ele- 
ment of  (1)  youth  has  been  removed. 

Two  exceptional  instances  have  been 
brought  into  the  group  in  which  the  arch 
of  the  aorta  was  long  in  proportion  to  the 
length  of  the  body,  that  were  not  in- 
cluded in  the  parallel  group  in  which  the 
arch  was  actually  long.  In  these  two 
examples  the  lower  boundary  of  the  heart 
was  above  the  level  of  the  lower  end  of 
the  sternum,  although  the  aorta  was  pro- 
portionally long.  The  heart  was  lifted 
directly  upwards  to  a  great  extent  in 
both  of  these  instances,  in  one  of  them 
by  very  great  enlargement  of  the  liver, 
upw.ards,  as  well  as  downwards,  owing  to 
the  presence  of  malignant  disease  in  the 
organ,  the  sternum  being  in  this  case  very 
long  (0-8  inches)  ;  and  in  the  other  by 
excessive  distension  of  the  stomach  and 
intestines  owing  to  peritonitis,  the  ster- 
num in  this  instance  being  short  (4'7 
inches)  and  the  top  of  the  aorta  being 
situated  in  the  root  of  the  neck,  a  third  of 
an  inch  above  the  level  of  the  top  of  the 
sternum  (7b). 

The  Bight  Auricle. — The  right  auricle 
is,  as  a  rule,  hidden  from  observation  by 
the  couch  of  lung  that  is  interposed  be- 
tween it  and  the  sternum  and  cartilages. 
It  comes,  however,  to  the  surface  in  cases 
of  pericarditis  when  the  effusion  into  the 
sac  accumulates  in  sufficient  quantity  to 
press  aside  that  portion  of  lung  with 
which  the  auricle  is  covered.  With  the 
exception  of  the  important  point  .just  con- 
sidered, the  right  auricle  cannot  be  recog- 
nized locally  by  the  clinical  observer,  the 
condition  of  that  cavity  being  in  fact  best 
told  by  the  state  of  the  veins  in  the  neck. 
The  right  auricle  measured  from  the  top 
of  its  auricular  portion  to  its  lowest  point, 
varied  in  length  from  one  inch  to  four 
inches  and  a  half.  Its  length  was  usually 
from  two  and  a  half  to  three  and  a  half 
inches  (in  41  of  62  instances).  In  one- 
liftli  of  the  cases  (12  in  62)  its  length  was 
less  than  two  and  a  half  inches  ;  but  one- 
half  of  these  were  youthful  subjects  (7  in 
12).  The  vertical  measurement  of  the 
right  ventricle  was  longer  than  that  of 
the  right  auricle  In  more  than  two-thirds 
of  the  cases  in  which  the  comparison  was 
made  (3.5  in  49) ;  in  one-fifth  of  them  the 
two  cavities  were  nearly  or  quite  of  equal 
length  (10  in  49) ;  and  in  one-twelfth  of 


them  the  auricle  was  longer  than  the  ven- 
tricle.    (Note  14.) 

The  auricular  portion  of  the  auricle, 
which  during  life  laps,  like  a  tongue,  to 
and  fro,  from  right  to  left  and  back  again, 
was  usually  nearly  on  the  same  level  as 
the  top  of  the  right  ventricle,  the  top  of 
the  auricle  being  of  the  same  height  as 
that  of  the  ventricle  in  ten  instances, 
higher  than  that  of  the  ventricle  in  four- 
teen instances,  and  lower  in  twenty.  It 
was  at  the  lower  boundary  that  the  right 
auricle  failed.  In  one  case,  in  which 
there  was  fatal  hemorrhage,  the  auricle, 
which  was  quite  insignificant  in  size,  was 
only  half  as  long  as  the  ventricle.  Usually, 
however,  the  auricle  was  shorter  than  the 
ventricle  by  from  one-tenth  to  one-third  of 
its  vertical  measurement  (in  29  of  35  in- 
stances). 

The  right  auricle,  from  the  variable  ex- 
tent to  which,  on  the  one  hand  it  receives 
blood,  and  on  the  other  retains  or  parts 
with  it  before,  during,  and  after  death, 
aud  from  its  passive  nature,  is  more  vari- 
able in  form  and  size  than  any  other 
cavity  of  the  heart.  This  point  will  be 
briefly  illustrated  when  the  lateral  dimen- 
sions of  the  cavities  are  considered. 

The  Eight  Ventricle. — The  vertical  mea- 
surement of  the  right  ventricle  in  relation 
to  the  pulmonary  artery  and  the  aorta  has 
already  been  considered. 

The  right  ventricle,  measured  from  the 
origin  of  the  pulmonary  artery  to  the  Iowlt 
boundary  of  the  cavity,  varied  in  length 
from  two  inches  and  three-quarters  to  four 
inches.  In  one-fifth  of  the  instances  (9  in 
46)  the  length  of  the  ventricle  thus  mea- 
sured was  less  than  two  inches,  the  ma- 
jority of  these  being  youthful  subjects  (5 
in  9)  ;  in  nearly  one-half  of  them  (20  in 
46)  this  measurement  was  from  three 
inches  to  nearly  three  inches  and  a  half; 
and  in  the  remainder  it  was  three  inches 
and  a  half  and  upwards,  being  fully  four 
inches  in  six  of  them.  The  variable  di- 
mensions and  form  of  the  ventricle  will  be 
briefly  noticed  when  its  lateral  measure- 
ments are  considered.     (Note  15.) 

The  extent  of  the  vertical  measurement 
or  length  of  the  right  ventricle  produces  a 
marked  influence  on  the  position  of  the 
lower  boundary  of  the  heart  in  relation  to 
the  lower  end  of  the  sternum.  Thus,  ol 
the  nine  cases  in  which  the  ventricle  was 
short,  its  lower  boundary  was  above  the 
level  of  the  end  of  the  sternum  in  five  in- 
stances, and  below  that  level  in  only  one  ; 
while  of  the  sixteen  instances  in  which 
the  ventricle  was  long,  in  ten  of  them  its 
inferior  border  was  below  the  end  of  the 
sternum,  while  in  only  six  of  them  was  it 
above  that  point.  It  is,  indeed,  self-evi- 
dent that  the  lower  border  of  the  ventricle 
must  be  lower  in  position  when  the  cavity 
increases,  and  higher  when  it  lessens  in 
size. 
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The  extent  to  which  the  upper  part  of 
the  bony  sternum  covers  the  great  arte- 
ries, and  tlie  lower  part  of  it,  tlie  heart,  is 
very  variable.  In  one  instance  the  great 
arteries  occupied  only  the  upper  fourth  of 
the  sternum,  while  the  heart  occupied  its 
lower  three-fourths.  In  another  instance 
this  proportion  was  to  a  considerable  ex- 
tent reversed,  for  the  vessels  lay  behind 
the  upper  five-eighths  of  the  bone,  the 
heart  itself  being  limited  to  its  lower 
three-eighths.  In  three-fourths  of  the  in- 
stances (39  in  52)  the  greater  share  of  the 
sternum  lay  in  front  of  the  heart,  but  in 
one-fourth  tlie  greater  share  of  the  bone 
was  given  to  the  great  vessels.  On  an 
average,  the  position  of  the  heart  was  be- 
hind the  lower  four-sevenths,  and  that  of 
the  great  arteries  was  behind  the  upper 
three-sevenths  of  the  sternum.  (Note 
16.) 

(II.)  The  Position  of  the  Heart  and 
Great  Vessels  from  Side  to  Side. 

Belation  of  the  Breadth  of  the  Heart  to 
the  Breadth  of  the  Cliest. — The  proportion- 
ate transverse  diameter  of  the  heart,  com- 
pared with  the  transverse  diameter  of  the 
chest,  varied  considerably.  Tlius  in  one 
instance,  in  which  death  was  the  result  of 
hemorrhage,  the  width  of  the  heart  was 
less  than  one-third  of  the  width  of  the 
chest,  on  a  level  with  the  lower  end  of  the 
ensiform  cartilage  (3 '2  to  10  inches)  ; 
while  in  another  instance  the  measure- 
ment across  the  heart  was  nearly  two- 
thirds  of  that  across  the  chest  (5'1  inches 
to  8 "2  inches). 

In  a  large  number  of  the  cases  observed 
(39  in  65)  the  breadth  of  the  heart  was 
somewhat  less  than  one-half  of  the  breadth 
of  the  chest,  the  proportion  varying  from 
10  to  4  to  10  to  5.  In  one-sixth  of  the 
instances  (11  in  65)  the  width  of  the  heart 
was  less  than  two-fifths  (10  to  3  to  10  to 
3'9),  and  in  one-third  of  them  (15  in  65)  it 
was  more  than  one-half  (10  to  5  to  10  to 
6"2)  of  the  width  of  the  chest.  The  size  of 
the  chest  from  side  to  side  did  not  appear 
to  exercise  any  material  influence  on  the 
proportional  breadth  of  the  heart,  but  the 
heart  was  more  frequently  of  the  average 
proportional  width  in  those  instances  in 
which  the  chest  was  of  medium  breadth 
(9  to  9-9  inches)  than  in  those  in  which  it 
was  either  wide  (10  to  12  inches)  or  nar- 
row (6  to  8-9  inches).  Thus,  the  heart 
was  of  the  average  proportional  breadth 
in  five-sixth  of  the  instances  in  which  the 
chest  was  of  the  medium  breadth  (10  in 
12) ;  in  one-half  of  those  in  which  the 
chest  was  wide  (12  in  22)  ;  and  in  two- 
thirds  of  those  in  which  the  chest 
was  narrow  (19  in  31).  The  heart  was 
comparatively  wide  and  comparatively 
narrow  in  equal  numbers  in  those  in- 
stances in  which  the  chest  was  wide   (6 


of  each  kind  in  22)  ;  while  tlie  organ  was 
more  frequently  comparatively  wide  than 
narrow,  in  those  in  which  the  chest  was 
narrow  (wide  in  8,  narrow  in  4,  of  :jl). 
Great  distension  and  great  collapse  of  the 
abdomen  produced  a  marked  ellect  on  the 
proportionate  width  of  the  heart  in  rela- 
tion to  that  of  the  chest.  Thus,  in  fully 
two-thirds  of  the  instances  in  which  the 
heart  was  proportionally  narrow,  the  ab- 
domen was  distended  (8  in  11),  and  in  one- 
half  of  these  the  distension  was  very  great 
(4  in  11)  ;  while  in  one  of  the  three  re- 
maining cases  the  abdomen  was  large,  in 
one  it  was  of  moderate  size,  and  in  only 
one  was  it  small.  Then  the  reverse  took 
place  in  those  cases  in  which  the  heart 
was  proportionately  wide,  since  in  only 
one-fifth  of  them  was  the  abdomen  dis- 
tended (3  in  15),  and  in  but  one  of  these 
was  the  distension  very  great.  Disten- 
sion of  the  abdomen  seemed  to  produce 
this  effect  by  acting  in  two  directions, 
one  upon  the  chest,  by  widening  it,  the 
other  upon  the  heart  itself,  by  lessening 
it.  The  chest  is  widened  because  the  dis- 
tended abdomen  pushes  the  ribs  outwards 
on  either  side,  and  elevates  tlie  lower  bor- 
der of  the  chest  in  front  and  at  each  side  ; 
and  the  heart  is  lessened  because  the  dis- 
tended alidomen  compresses  tlie  heart  up- 
wards into  the  contracting  space  of  the 
higher  part  of  the  cone  of'  the  chest,  and 
so  lessens  the  amount  of  blood  in  the 
organ.     (Note  17.) 

The  proportional  size  of  the  anterior 
transverse  diameter  of  tlie  combined  right 
auricle  and  ventricle,  compared  with  that 
of  the  left  ventricle,  exercises  a  marked 
effect  on  the  proportional  breadth  of  the 
heart  in  relation  to  the  breadth  of  tlie 
chest.  This  might  indeed  be  anticipated, 
for  when  the  proportional  width  of  the 
combined  right  auricle  and  ventricle  is 
great  in  relation  to  the  width  of  the  left 
ventricle,  the  right  cavities  are  distended 
with  blood,  and  the  whole  heart  is  conse- 
quently large,  measured  from  side  to  side. 
In  more  than  one-half  of  the  cases  (7  in 
12)  in  which  the  proportional  breadth  of 
the  heart  to  that  of  ttie  chest  was  great, 
the  proportional  breadth  of  the  combined 
right  auricle  and  ventricle  to  the  left  ven- 
tricle in  front  was  very  great,  tlie  former 
being  about  ten  times  wider  than  the  lat- 
ter ;  and  in  none  of  them  was  the  propor- 
tional breadth  of  the  right  cavities  small. 
Again,  in  almost  one-half  of  the  instances 
(5  in  11)  in  which  the  proportional  width 
of  the  heart  in  relation  to  that  of  the 
chest  was  small,  the  proportional  width 
of  the  right  auricle  and  ventricle  in  rela- 
tion to  that  of  the  left  ventricle  was  also 
small,  the  ratio  being  about  10  to  4. 
(Note  18.) 

Extent  to  which  the  Heart  occicpied  the 
Bight  and  the  Left  Sides  of  the  Chest. — Tlie 
extent  to  which  the  hetfrt  occupied  re- 
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spectively  the  right  and  the  left  sides  of 
the  cliest  varied  mueh  in  diflereut  in- 
stances. Thus  in  one  example,  the  heart 
extended  one  inch  and  a  tenth  to  the 
right  and  four  inches  to  the  left  of  a  ver- 
tical line  drawn  down  the  middle  of  the 
sternum ;  and  in  another  the  organ  ex- 
tended nearly  two  inches  and  a  half  to 
the  right,  and  only  two  inches  and  a 
quarter  to  the  left  of  that  line  ;  while  in 
two  other  instances  the  heart  occupied 
the  right  and  the  left  sides  of  the  chest  in 
exactly  equal  proportions.  Thus,  talking 
the  Uvo  extreme  cases,  in  one  of  them 
one-fifth  of  the  heart  occupied  the  right 
side,  and  four-fifths  of  it  the  left  side  of 
the  cliest ;  while  in  the  other  fully  one- 
half  of  the  heart  was  lodged  in  the  right 
side,  and  less  than  one-half  of  it  in  the 
left  side  of  tlie  chest. 

There  was  every  gradation  of  difference 
between  these  tAvo  extreme  examples.  In 
fully  two-fifths  of  the  instances  (27  in  07) 
one-third  of  the  heart  or  less  was  situated 
in  the  right  side,  and  two-thirds  of  the 
heart  or  more,  in  the  left  side  of  the  chest; 
while  in  fully  two-fifths  of  them  (28  in 
07),  three-fifths  of  the  heart  or  less  was 
seated  in  the  left  side,  and  two-fifths  of  it 
or  more  in  the  right  side  (literally  16  to 
10). 

In  twelve  intermediate  or  standard  in- 
stances, the  heart  was  distributed  to  the 
right  and  to  the  left  of  the  middle  line  of 
tlie  sternum  in  the  proportion  respectively 
of  ten  and  eighteen,  and  this  was  the 
average  position  of  tlie  organ  in  sixty- 
seven  bodies,  so  that  nearly  two-thirds  of 
the  organ  lay  in  the  left  side,  and  more 
than  one-third  of  it  in  the  right  side  of 
the  chest.     (Note  10. ) 

The  influences  that  cause  the  deviation 
of  the  heart  towards  the  right  or  the  left 
side  of  the  chest,  are  (1)  before  all  others, 
the  difference  in  size  of  the  right  lung  and 
the  left;  (2)  the  encroachment  upwards 
of  the  liver  or  the  stomach  to  an  unusual 
extent  on  the  right  or  the  left  side  of  the 
chest  respectively;  (3)  the  position  of  the 
patient  before  death  on  the  right  side  or 
on  the  left,  an  occurrence  that  may  take 
place  in  certain  rare  cases,  such,  for  in- 
stance, as  bed-sores  and  affections  of  one 
side  of  the  chest ;  (4)  the  shrinking  of  the 
heart  upwards  after  death,  as  evinced  by 
the  extent  of  the  space  intervening  be- 
tween the  lower  boundary  of  the  heart 
and  the  lower  boundary  of  the  front  of 
the  pericardium ;  (5)  the  shortening  of 
the  aorta ;  (6)  the  relative  size  of  the 
heart  and  of  its  cavities,  measured  from 
side  to  side.  There  are  doubtless  other 
influences  at  work  to  produce  the  effect 
in  question,  but  I  have  not  discovered 
them. 

(1)  Of  the  small  number  of  instances  (6 
in  GO)  in  which  the  heart  swerved  very 
far  to  the  left,  so  as  to  occup}'  that  side  of 


the  chest  to  a  greater  extent  by  from  three 
to  four  times  than  the  right  side  of  the 
chest,  the  two  lungs  were  equal  in  size  in 
one-third  (2  in  6),  while  the  right  lung 
was  greater  than  the  left  in  the  remaining 
two-thirds.  On  the  other  hand,  of  the 
cases  in  which  the  heart  ^vas  lodged 
equally  in  the  right  and  the  left  sides  of 
the  chest  (3  in  60),  and  those  in  which  it 
bore  only  a  little  more  to  the  left  than  the 
right  side  of  the  chest  (12  in  66),  the  two 
lungs  were  of  equal  size  in  one-fourth, 
and  the  left  lung  was  larger  than  the 
right  in  the  remaining  three-fourths. 
Thus  in  none  of  the  instances  in  which 
the  heart  deviated  greatly  to  the  left  was 
the  left  lung  larger  than  the  right ;  and 
in  none  of  those  in  which  the  heart  tended 
towards  the  right  side  of  the  chest  was 
the  right  lung  greater  than  the  left.  In 
the  whole  of  the  remaining  instances, 
with  a  few  exceptions,  an  analogous  con- 
dition obtained,  the  right  lung  being  the 
larger  when  the  heart  was  lodged  to  an 
unusual  extent  in  the  left  side  of  the 
chest,  and  the  left  lung  being  the  larger 
when  the  heart  was  lodged  to  an  unusual 
extent  in  the  right  side  of  the  chest. 
(Note  20.) 

(2)  The  position  of  the  upper  surface  of 
the  liver,  covered  by  the,  diaphragm,  was 
higher  in  the  right  side  of  the  chest  than 
that  of  the  stomach  in  the  left  side  of  the 
chest  in  all  but  a  fraction  of  the  instances 
observed  (57  in  61).  On  an  average,  the 
liver  at  this  situation  was  higher  than  the 
stomach  by  more  than  half  an  inch  ('6 
inch).  In  two-fifths  of  the  cases  (2.5  in 
61)  the  heart  occupied  the  left  side  of  tlie 
chest  to  an  unusual  extent ;  of  these,  in 
nearly  two-thirds  the  height  of  the  liver 
in  relation  to  that  of  the  stomach  was 
above  the  aA'crage  (14  in  25) ;  in  nearly 
one-third  it  was'below  the  average  (7  in 
25)  ;  and  in  a  fraction  it  was  at  the  aver- 
age (3  in  25).  In  all  but  one  of  the  five 
instances  in  which  the  heart  was  very  far 
to  the  left,  the  relative  height  of  the  liver 
was  above  the  average.  In  one-fourth  of 
the  cases  (14  in  61),  the  heart  occupied 
the  right  side  of  the  chest  to  an  unusual 
extent,  and  in  nearly  three-fifths  of  these 
(8  in  14)  the  height  of  the  liver  was  below 
the  average,  while  in  fully  two-fifths  of 
them  (6  in  14)  it  was  above  the  average. 
When  the  top  of  the  liver  encroached  to 
an  unusual  proportional  extent  on  the 
right  side  of  the  chest,  it  may  be  said  that 
the  unduly-elevated  organ  tended  to  dis- 
place the  heart  to  the  left.  There  were, 
however,  a  few  remarkable  exceptions  to 
this  rule.  Thus,  in  one  instance  the 
lieart  occupied  equahy  the  right  and  the 
left  sides  of  the  chest,  and  yet  the  top  of 
the  liver  rose  higher  by  nearly  an  inch 
and  a  half  into  the  ri!?ht  side  of  the  chest 
than  the  stomach  did  into  the  left  side  of 
the  chest.    The  reason  of  this  was  obvious. 
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There  was  contractiou  of  the  right  lung 
ia  this  case,  owing  to  phthisis,  witli  the 
effect  of  drawing  both  tlie  lieart  and  the 
liver  mainly  into  the  space  previously  oc- 
cupied by  the  right  lung. 

(3)  I  have  no  after-death  evidence  to 
show  that  the  position  of  the  patient  on 
the  right  side  or  the  left  during  the  period 
preceding  death  caused  the  heart  to  occupy 
unduly  the  right  or  the  left  side  of  tlie 
chest.  We  know,  however,  that  during 
life  the  heart  falls  towards  the  side  on 
which  the  person  lies.  At  the  same  time 
that  side  of  the  chest  expands  less  during 
inspiration  than  the  opposite  side,  owing 
to  the  restraint  offered  to  the  movement 
of  the  ribs  tliat  bear  the  weight  of  the 
chest,  while,  to  compensate  for  the  de- 
ficient expansion  of  the  restrained  side, 
the  free  side  of  the  chest  expands  to  an 
increased  extent.  After  death,  the  or- 
gans, as  a  rule,  retain  pretty  nearly  the 
place  they  occupied  during  life,  and  the 
effect  of  position  during  life  in  displacing 
the  heart  more  towards  the  right  side  or 
the  left,  is  retained  after  death. 

(4)  When  the  heart  shrinks  upwards, 
so  as  to  leave  a  considerable  space  be- 
tween the  lower  boundary  of  the  organ 
and  the  lower  boundary  of  the  front  of  the 
pericardium,  the  heart,  as  a  rule,  bears 
more  towards  the  right  than  the  left  side 
of  the  chest.  Thus  the  space  below  the 
heart  was  large  in  two-thirds  of  the  cases 
in  which  that  organ  bore  unusually  to  the 
right  (8  in  12)  ;  and  in  only  two-fifths  of 
those  in  which  it  bore  unusually  to  the 
left  (8  in  19). 

(5)  I  am  of  opinion  that  in  those  cases 
in  which  the  heart  shrinks  thus  upwards, 
and  bears  unusually  to  the  right,  the  con- 
traction and  shortening  of  the  aorta  is  one 
of  the  principal  agents  that  draws  the 
apex  and  the  body  of  the  heart  to  tlie  right 
as  well  as  upwards. 

(6)  The  relative  size  of  the  heart  and 
of  its  cavities,  measured  from  side  to 
side,  exercised  much  less  influence  than 
the  relative  size  of  the  right  and  left  lung, 
and  the  relative  height  of  the  liver  and 
stomach,  on  the  extent  to  wliich  the  heart 
occupied  after  death  the  right  and  left 
sides  of  the  chest  respectively. 

When  the  heart  is  large,  the  lungs 
necessarily  make  way  for  it,  to  the  right 
and  left  equally  if  the  development  of  the 
lungs  is  equal ;  but  when  one  lung  is  ex- 
panded and  the  other  is  contracted,  the 
heart  when  large  encroaches  more  upon 
the  contracted  than  the  expanded  lung, 
for  that  lung  offers  the  least  resistance. 
The  stronger  influence  of  the  greater  size 
of  one  lung  overrides  then  the  weaker  in- 
fluence of  the  size  of  the  heart.  But  it  is 
evident  that  the  size  of  the  heart  must 
produce  an  influence  supplementing  and 
modifying  the  influence  of  the  greater  size 
of  one  lung.     When  the  heart  is  large  it 


enhances  the  influence  of  the  greater  size 
of  one  lung,  and  the  heart  encroaches 
more  on  the  side  containing  the  contracted 
lung  ;  and  when  the  heart  is  small  it  les- 
sens the  influence  of  the  greatir  size  of 
one  lung,  and  the  heart  encroaches  less 
on  the  side  containing  the  contracted 
lung.  Thus  in  the  large  group  of  cases 
in  which  the  heart  occupied  the  left  side 
of  the  chest  to  an  unusual  extent  (1  to  :j-9 
to  1  to  2,  in  23  in  (30),  and  in  the  equally 
large  group  in  which  the  heart  was  dis- 
tributed in  the  average  proportion  to  the 
right  and  left  sides  of  the  chest  (1  to  1'5 
to  1  to  I'O  in  23  in  60),  the  heart  was 
large  in  tuUy  one-fourth  of  the  respective 
instances  (6  in  23  and  7  in  23),  while  in 
no  instance  was  the  heart  large  in  the 
group  in  which  that  organ  occupied  the 
right  side  of  the  chest. 

The  heart  was  small  in  two  of  the  three 
instances  in  which  the  organ  occupied  the 
right  and  the  left  sides  of  the  chest  to  an 
equal  extent.  The  heart  is  attached  at 
the  centre  of  the  chest,  behind,  to  the 
roots  of  the  lungs  by  the  pulmonary  veins 
and  pulmonary  arteries  ;  and  aljove  and 
in  front,  to  the  great  arteries  and  the  de- 
scending vena  cava  from  which  it  is  sus- 
pended. The  heart,  therefore,  when  it 
does  not  bear  to  the  left  or  to  the  right 
owing  to  the  greater  or  less  size  of  the 
right  or  left  lung,  hangs  directly  down- 
wards from  the  points  of  its  suspension  at 
the  centre  of  the  chest,  and  tends  to  oc- 
cupy a  central  position,  bearing  equally  to 
the  right  and  to  the  left. 

llreii.dth  of  the  Gombined  Ttiijlii  Auricle 
and  Vodride  in  Belation  to  that  of  the  Left 
Ventricle  as  seen  in  Front. — The  breadth 
of  the  combined  right  auricle  and  ventricle 
in  relation  to  the  breadth  of  the  left  ven- 
tricle as  seen  in  front,  varied  from  10  to  1 
to  10  to  4^.  Thus  the  right  cavities  occu- 
pied almost  the  whole  front  of  the  heart 
in  some  examples,  and  little  more  than 
two-thirds  of  it  in  others.  Every  shade 
of  variation  existed  between  these  two 
extreme  instances ;  but  the  average  or 
standard  proportion  between  the  breadth 
of  the  right  cavities  and  that  of  the  left 
ventricles  in  front  was  as  4  to  1.  (Note 
21.) 

Breadth,  of  tlie  Right  Auricle.— The  auric- 
ular portion  of  the  right  auricle  varied  in 
breadth  from  a  little  over  half  an  inch 
{•55  inch)  to  two  inches  and  a  third  (2-3 
inches),  its  average  breadth  being  one  inch 
and  a  third  (1-3  inch).     (Note  22. ) 

The  body  of  the  right  auricle'  varied  in 


I  The  right  auricle  is  about  half  an  inch 
wider,  and  the  right  ventricle  is  about  half 
an  inch  narrower  than  the  measurements 
given  in  this  article.  Those  measurements 
have  been  necessarily  taken  from  the  right 
auriculo-ventricular  furrow,  whieli  is  the 
api-arent   boundary -line   between   the  right 
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breadth  from  a  quarter  of  an  inch  to  an 
inch  and  a  half,  its  averaj;e  Ijreadth  being 
fiiur-fiftlis  of  an  inch  (SI  inch).     (jSTote 

The  left  edge  of  the  auricular  portion 
of  the  riglit  auricle  extended  to  the  left  of 
the  left  edge  of  the  sternum  in  four  in- 
stances ;  it  was  placed  nearer  to  the  left 
than  the  right  edge  of  the  sternum  in 
twenty-four  cases  ;  it  was  situated  about 
midwa\-  between  the  left  and  the  right 
edge  of  the  sternum  in  eight  instances ; 
and  it  was  nearer  to  the  riglit  than  the 
left  edge  of  that  bone  in  fourteen.  (Note 
24.) 

The  right  edge  of  the  right  auricle  ex- 
tended to  the  right  of  the  right  edge  of  the 
sternum  to  an  extent  varying  from  a 
quarter  of  an  inch  to  an  inch  and  three- 
quarters,  so  that  to  that  extent  the  auricle 
lay  behind  the  right  costal  cartilages. 
The  right  auricle  extended  on  an  average 
from  half  an  inch  to  a  little  over  an  inch 
to  the  right  of  the  sternum.     (Note  2'>. ) 

The  auricular  portion  of  the  right  auri- 
cle was  wider  than  the  body  of  the  auricle 
in  all  but  two  instances,  in  which  instances 
their  breadth  was  the  same.  As  a  rule, 
the  auricular  portion  was  wider  than  the 
body  of  the  auricle  in  the  proportion  of 
ten  to  six  and  a  half  (10  to  0'4j,  but  in 
two  instances  that  portion  was  nearly 
three  times  as  wide  as  the  body  of  the 
auricle.     (Note  26. ) 

The  proportional  breadth  of  the  auricu- 
lar portion  of  the  right  auricle  varied 
from  two-fifths  to  one-tifth  of  the  breadth 
of  the  heart  itself  The  width  of  the 
heart  was,  on  an  average,  nearly  four 
times  as  great  as  that  of  the  auricular 
portion  of  the  right  auricle.     (Note  27.) 

The  proportional  breadth  of  the  body  of 
the  right  auricle  varied  from  about  a 
fourth  (10  to  36)  to  a  ninth  (10  to  86)  of 
the  breadth  of  the  heart.  In  one  excep- 
tional case  in  which  death  took  place  from 
hemorrhage,  the  heart  was  twelve  times 
as  wide  as  the  right  auricle,  that  cavity 
being  quite  empty.  The  width  of  the 
heart  was,  on  an  average,  nearly  six  times 
as  great  as  the  width  of  the  riglit  auricle. 
(Note  28. ) 

BreaOth  of  the  Bight  Ventricle.  —  The 
breadth  of  the  right  ventricle'  varied  from 
four-fifths  (in  6  of  38  instances)  to  a  little 
over  one-half  (in  11  of  38  instances)  of  the 
whole  breadth  of  the  heart.  The  average 
or  standard  breadth  of  the  right  ventricle 
was  two-thirds  of  the  breadth  of  the  heart 

auricle  and  ventricle,  but  is  situated  half  an 
inch  to  the  right  of  the  real  boundary-line 
between  those  cavities. 

'  The  right  ventricle  is  about  half  an  inch 
narrower,  and  the  right  auricle  is  about  half 
an  inch  wider  than  the  measurements  of 
those  cavities  given  in  this  article,  for  the 
reason  stated  in  the  preceding  foot-note. 


(10  to  15),  and  in  one-half  of  the  cases 
observed  the  proportional  width  of  the 
right  ventricle  in  relation  to  that  of  the 
heart  was  above  (19  in  38),  and  in  one- 
half  of  them  it  was  below  that  average 
(19  in  38).     (Note  29.) 

The  breadth  of  the  arterial  cone  of  the 
right  ventricle  a  little  way  below  the 
origin  of  the  pulmonary  artery  varied 
from  four-flfths  to  two-fifths  of  the  breadth 
of  the  right  ventricle  at  its  middle,  the 
average  width  of  the  arterial  cone  beiny 
nearly  three-fifths  of  that  of  the  body  of 
the  right  ventricle.  As  a  rule,  when  the 
body  of  the  right  ventricle  was  wide  or 
narrow  in  relation  to  the  heart,  the  arte- 
rial cone  was  respectively  narrow  or  wide 
in  relation  to  the  body  of  the  right  ven- 
tricle.    (Note  30.) 

The  vertical  diameter  or  length  of  the 
right  ventricle,'  measured  from  the  origin 
of  the  pulmonary  artery  to  the  lower 
boundary  of  that  cavitj',  was  somewhat 
shorter  than  the  transverse  diameter  or 
breadth  of  the  ventricle  in  one-sixth  of 
the  cases  (5  in  30).  In  the  rest  of  them 
the  length  of  the  right  ventricle  was 
greater  than  its  breadth.  In  one  instance 
the  length  of  the  ventricle  was  to  its 
breadth  as  17'3  to  10,  but  the  average  or 
standard  measurement  of  the  length  to 
the  breadth  of  that  cavity  was  as  4  to  3. 
(Note  31.) 

The  breadth  of  the  right  ventricle  in  re- 
lation to  that  of  the  right  auricle  below 
its  auricular  portion  varied  from  10  to  1"4 
to  10  to  5 '2,  the  average  proportion  being 
10  to  3.     (Note  32.) 

The  actual  breadth  of  the  right  ven- 
tricle in  adults,  without  distinction  of 
sex,  varied  from  two  to  four  inches.  In 
three-fifths  of  them  the  width  of  the  ven- 
tricle was  from  three  to  three  and  a  half 
inches  (in  14  in  24)  ;  in  one-fifth  of  them 
it  was  above  three  and  a  half  inches  ;  and 
in  two-fifths  of  them  it  was  less  than  three 
inches.     (Note  33.) 

In  one  instance  the  right  ventricle  ex- 
tended further  to  the  right  than  to  the 
left  of  a  vertical  line  drawn  down  the 
middle  of  the  sternum,  but  in  every  other 
instance  the  ventricle  extended  more  to 
the  left  than  to  the  right  of  that  line.  In 
one  case,  nine-tenths  of  the  right  ventri- 
cle was  situated  in  the  left  side  of  the 
chest,   and  only  one-tenth  of  it  in  the 

'  As  the  breadth  of  the  body  of  the  right 
ventricle  is  about  half  an  inch  narrower  than 
the  measurements  of  that  cavity  given  in  this 
article,  for  the  reason  stated  in  the  foot-note 
at  page  379,  the  actual  relation  of  the  trans- 
verse diameter  or  width  of  the  body  of  the 
right  ventricle  here  stated  to  that  of  the  conus 
arteriosus,  and  to  the  vertical  diameter  or 
length  of  the  ventricle,  is  half  an  inch  nar- 
rower tlian  the  proportional  measurements 
here  given. 
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right  side  ;  but,  on  an  average,  the  ven- 
tricle extended  nearly  three  times  farther 
to  the  left  than  the  right  of  the  middle 
line  (27  to  10).     (Note  34.) 

The  limits  of  the  body  of  the  right  ven- 
tricle and  of  its  arterial  cone  are  indicated, 
(1)  to  the  left  by  the  position  of  the  longi- 
tudinal furrow  between  the  ventricles  ; 
and  (2)  to  the  right  by  the  position  of  the 
transverse  furrow  between  the  right  ven- 
tricle, including  the  right  edge  of  the  ori- 
gin of  the  pulmonary  artery  and  the  right 
auricle,  includhig  its  auricular  portion. 

(1)  As  a  rule,  the  inter-ventricular 
furrow  takes  an  oblique  direction  out- 
wards, or  to  the  left  from  above  down- 
wards, so  that  the  ventricle  occupies  a 
wider  space  below  than  above  (in  26  of  39 
instances).  In  a  small  number  of  cases 
(6  in  39)  the  reverse  takes  place,  and  the 
fLU-row  tends  inwards,  and  then  outwards 
with  a  peculiar  double  curve  as  it  de- 
scends. In  these  instances  the  right  ven- 
tricle was  in  a  state  of  contraction,  and 
the  left  ventricle  was  exposed  to  a  large 
extent,  while  in  those  in  which  the  sep- 
tum inclined  markedly  outwards  during 
its  descent,  the  right  ventricle  was  dis- 
tended so  as  to  cover  all  but  a  small  por- 
tion of  the  left  ventricle.  The  greatest 
inclination  of  the  longitudinal  furrow  to 
the  left  was  one  inch,  and  its  greatest  iu- 
clination  to  the  right  was  half  an  inch 
(•45  inch).     (Note  35.) 

In  one  instance,  a  case  in  which  the 
right  ventricle  was  contracted,  the  longi- 
tudinal furrow  in  its  descent  curved  to 
the  right,  and  the  body  of  the  right  ven- 
tricle towards  its  left  border  was  com- 
pletely shielded  by  the  sternum  ;  but  in 
every  other  instance  that  cavity  was 
covered  in  front  to  a  greater  or  less  ex- 
tent by  the  cardiac  costal  cartilages,  to 
the  left  of  the  lower  half  of  the  sternum. 
In  a  small  proportion  of  the  cases  (6  iu  30) 
the  right  ventricle  lay  behind  the  costal 
cartilages  from  end  to  end,  from  the 
sternum,  namely,  to  the  ribs  to  which 
they  are  united  ;  and  in  half  of  these  ( 3 
in  6)  the  ventricle  extended  to  the  left, 
beyond  the  cartilages  and  behind  the  ribs. 
In  the  majority  of^the  cases  (19  in  30)  the 
longitudinal  furrow  extended  either  up  to 
the  ends  of  the  cartilages,  a  little  beyond 
thera,  or  half  an  inch  or  less  to  the  right 
of  them,  so  that  in  all  these  cases  the  c"ar- 
diac  cartilages  covered  the  right  ventricle 
almost  or  quite  from  end  to  end.  In  the 
remaining  instances  (17  in  36)  a  consider- 
able portion  of  the  cartilages,  varying 
from  less  than  an  inch  to  more  than  an 
inch  and  a  half  (-7  to  1-7  inch)  extended 
beyond  the  right  ventricle.     (Note  36.) 

The  body  of  the  right  ventricle,  start- 
ing from  a  vertical  line  drawn  down  the 
middle  of  the  sternum,  extended  to  the 
left  in  all  the  cases,  from  a  little  over  half 
an  inch  (-6  inch)  to  almost  four  inches 


(3-8  inch).  Between  thesi;  two  extreme 
instances  there  was  every  shade  of  ditl'er- 
ence.  In  the  great  majority  of  the  cases 
(35  in  52)  the  right  ventricle  extended 
from  one  inch  and  a  half  to  two  inches 
and  a  half  to  the  left  of  the  middle  line  of 
the  sternum,  and  behind  the  cardiac  car- 
tilages.    (Note  37.) 

(2)'  The  transverse  or  right  auriculo- 
ventricular  furrow  was  situated  to  the 
right  of  the  right  edge  of  the  lower  por- 
tion of  the  sternum,  and  behind  the  right 
costal  cartilages,  in  fully  two-thirds  of  the 
cases  (30  in  51),  at  that  edge  in  a  fraction 
of  them  (3  in  51),  and  to  the  left  of  that 
edge,  and  therefore  behind  the  lower  por- 
tion of  the  sternum,  in  one-fourth  of 
them  (12  in  51).  In  one  instance  the 
right  auriculo-ventricular  furrow  extend- 
ed an  inch  and  a  third  (1'3  inch)  to  the 
right  of  the  right  edge  of  the  sternum,  so 
as  to  lie  behind  the  right  costal  cartilages 
to  that  extent,  and  in  five  instances  its 
right  limit  was  situated  behind  the  mid- 
dle line  of  the  sternum.  Between  these 
two  extreme  limits  there  was  every  grada- 
tion in  the  position  of  the  right  auriculo- 
ventricular  furrow. 

The  left  edge  of  the  auricular  portion  of 
the  right  auricle  gives,  as  a  rule,  very 
nearly  the  position  of  the  right  edge  of 
the  arterial  cone  of  the  right  ventricle, 
where  it  is  about  to  end  in  the  pulmonary 
arterjr.  The  right  edge  of  the  arterial 
cone,  starting  from  the  tricuspid  orifice, 
invariably  inclines,  as  it  ascends,  from 
right  to  left.  There  was  considerable 
difference  in  the  degree  of  its  inclination, 
which  was  measured  by  the  distance  be- 
tween the  right  limit  of  the  auriculo- 
ventricular  furrow  and  a  line  drawn 
downwards  from  the  right  edge  of  the 
pulmonary  artery.  The  right  edge  of  the 
arterial  cone  swerved  as  it  ascended  from 
right  to  left  in  one  instance,  a  man,  to 
the  extent  of  two  inches,  and  in  another, 
also  a  man,  to  that  of  a  little  over  half  an 
inch  (-6  inch).  There  was  every  variety 
of  inclination  between  these  extreme  in- 
stances, but  in  the  great  majority  of  cases 
(34  in  51)  the  curved  line  of  the  right 
border  of  the  arterial  cone  bent  down- 
wards, with  an  inclination  from  left  to 
right  of  from  an  inch  to  an  inch  and  a 
half,  the  boundary  line  starting  above 
from  the  right  border  of  the  origin  of  the 
pulmonary  artery,  and  ending  below  in 
the  auriculo-ventricular  furrow.  (Note 
38.) 

Breadth  and  Position  of  the  Pulmonary 
Artery.— As  the  origin  of  the  pulmonary 
artery  is  the  point  of  convergence  towards 

'  The  transverse  furrow,  which  is  the  ap- 
parent boundary-line  between  the  right  auri- 
cle and  the  right  ventricle,  is  aboixt  half  an 
inch  to  the  right  of  the  real  boundary-line 
between  those  cavities.     See  note  at  page  379. 
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which  the  right  ventricle  propels  its  blood, 
this  is  the  natural  place  iVir  examiuiug 
the  position  of  that  artery.  The  pulmo- 
nary artery  forms,  indeed,  the  pointed 
apex  of  a  triangle,  the  body  of  which  is 
constituted  by  the  front  of  the  right  ven- 
tricle, its  base  by  the  lower  boundary  of 
that  cavity,  resting  on  the  central  tendon 
of  the  diaphragm,  its  left  side  by  the 
longitudinal  furrow,  and  its  right  side  by 
the  auriculo-veutricular  furrow.' 

The  breadth  of  the  pulmonary  artery 
varied  from  a  little  over  half  an  inch  ( -(5 
inch)  to  a  little  under  an  inch  and  a  half 
(1-45  inch).  Between  these  two  extreme 
limits,  both  of  which  occurred  in  men, 
there  was  every  kind  of  variation  in  the 
breadth  of  the  artery.  The  width  of  the 
artery  depended  as  much  on  the  amount 
of  blood  that  it  happened  to  contain  as  on 
the  natural  size  of  the  vessel.  In  one- 
third  of  the  cases  (18  in  45)  the  breadth 
of  the  artery  varied  from  three-quarters 
of  an  inch  to  less  than  an  inch,  and  of 
these  three  were  boys  and  four  were 
young  people ;  and  in  one-third  of  them 
(17  in  45)  the  breadth  varied  from  an 
inch  to  an  inch  and  a  quarter,  and  of 
these  the  youngest  was  a  girl  of  16,  the 
rest  being  adults.  The  pulmonary  artery 
was  wider  than  the  aorta  in  twenty-seven 
cases,  narrower  than  the  aorta  in  eleven, 
and  of  the  same  width  as  the  aorta  in  six. 
(Note  :J'.,».) 

In  one  instance  the  right  border  of  the 
pulmonary  artery  at  its  origin  lay  two- 
thirds  of  an  inch  to  the  left  of  the  sternum, 
and  in  another  it  was  (-overed  by  the  ster- 
num to  the  extent  of  an  inch,  so  that  a 
mere  rim  of  the  artery  ('25  inch)  appeared 
in  the  second  left  space.  Between  these 
two  extreme  instances  there  was  every 
degree  of  difference  in  the  position  of  the 
origin  of  the  pulmonary  artery  to  the 
right  or  the  left. 

In  two-thirds  of  the  cases  (31  in  45)  the 
pulmonary  artery  was  situated  partly  be- 
hind the  sternum,  and  partly  behind  the 
upper  cartilages  and  spaces  to  the  left  of 
the  sternum ;  but  in  one-third  of  them 
(14  in  45)  the  vessel  lay  entirely  to  the 
left  of  that  bone,  and  behind  the  upper 
spaces  and  cartilages. 

Of  those  instances  in  which  the  artery 
lay  completely  to  the  left  of  the  sternum, 
in  three-fourths  (11  in  14)  the  right  bor- 
der of  the  vessel  was  on  a  line  with  or  a 
little  beyond  the  left  border  of  the  bone, 
and  in  the  remainder  (3  in  14)  it  was 
placed  from  one-third  to  two-thirds  of  an 
inch  to  the  left  of  that  bone.  Of  the  in- 
stances in  which  the  artery  lay  partly  be- 
hind the  sternum,  partly  behind  the  car- 
tilages and  their  spaces,  in  all  but  one- 
fifth  (6  in  31)  the  vessel  was  situated  to  a 

'  Or  rather  by  a  line  half  an  inch  to  the 
left  of  the  furrow.     See  note  at  page  379. 


greater  extent  behind  the  spaces  than  the 
sternum.  In  no  single  instance  was  the 
artery  entirely  covered  by  that  bone.  In 
the  large  majority  of  the  cases,  therefore, 
the  greater  part  (in  25  of  45  instances),  or 
the  whole  (in  14  of  45  instances),  of  the 
artery  bore  to  the  left  of  the  sternum  and 
presented  itself  behind  the  upper  costal 
cartilages  and  their  spaces  from  the  first 
cartilage  to  the  third  space.     (Note  40.) 

Breadth  of  the  Left  Ventricle.  —  The 
breadth  of  the  left  ventricle  as  it  is  seen 
in  front  where  it  extends  from  the  septum 
between  the  ventricles  to  the  left  l)order 
of  the  heart,  varied  from  almost  half  an 
inch  ( "4  inch)  to  almost  an  inch  and  a  half 
(1-4  inch).  The  average  width  of  the 
ventricle  was  four-fifths  of  an  inch  (-8 
inch).  The  proportion  that  the  width  of 
the  left  ventricle  at  its  anterior  aspect 
bore  to  the  vcidth  of  the  whole  heart 
varied  from  less  than  one-tenth  ( -08  to  10) 
to  more  than  three-tenths  (3 '2  to  10). 
As  a  rule,  when  the  ventricle  was  actu- 
ally narrow,  it  was  also  proportionally 
narrow  in  relation  to  the  breadth  of  the 
heart ;  and  when  the  ventricle  was  actu- 
ally wide,  it  was  also  proportionally  wide 
in  relation  to  the  breadth  of  the  heart. 
The  exceptions  to  this  rule  are  so  few 
that  I  need  not  give  the  details  here. 
(Note  41.) 

Position  of  the  Apex  of  the  JHeart.— The 
line  of  junction  of  the  fourth  and  fifth 
ribs  to  their  cartilages  is  a  landmark  of 
some  clinical  importance,  for,  aided  by 
knowledge,  this  line  may  be  pretty  nearly 
ascertained  during  life.  A  downward 
bow  is  made  by  the  descending  curves  of 
those  ribs  and  of  their  cartilages,  and 
their  junction  usually  corresponds  to  the 
deepest  part  of  the  bow.  The  left  bound- 
ary of  the  heart  at  the  apex  was  situated 
in  one  instance  an  inch  to  the  left,  and  in 
another  instance  an  inch  to  the  right  of 
the  junction  of  the  fourth  or  fifth  rib  to  its 
cartilage  ;  in  five  cases  out  of  forty-two 
this  left  boundary  was  at  that  junction, 
in  eighteen  it  extended  to  the  left  of  it, 
and  in  six  it  was  seated  to  the  right  of  it. 

The  relation  of  the  lower  anterior  edge 
of  the  upper  lobe  of  the  left  lung  to  the 
apex  of  the  heart  is  a  point  of  clinical 
value.  The  septum  between  the  upper 
and  lower  lobes  is  situated  a  little  way  to 
the  left  of  the  apex  of  the  heart,  and  this 
portion  of  the  upper  lobe  is  detached  as  it 
were  from  the  body  of  the  lung  and  dips 
downwards  and  forwards,  so  that  it  may 
devote  itself  to  the  protection  of  the  apex 
around  which  it  is  folded,  being  situated 
outside,  behind  and  in  front  of,  above  and 
slightly  below  the  apex.  A  small  tongue 
of  lung,  the  existence  of  which  I  pointed 
out  in  1844,  frequently  interposes  itself 
between  the  front  and  under  surface  of 
the  apex  and  the  walls  of  the  chest. 
This  tongue  of  lung  and  the  adjoining 
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structure  of  the  lower  portion  of  the  up- 
per lobe  play  backwards  aud  forwards 
with  the  forward  and  backward  play  of 
the  apex  of  the  heart.  When  the  apex 
comes  forward  towards  the  ribs  and  spaces 
during  the  contraction  of  the  ventricle, 
the  tongue  of  lung  retracts  ;  when  the 
apex  retracts,  the  tongue  of  lung  expands; 
and  thus  those  two  structures  interchange 
with  and  adapt  themselves  to  each  other 
during  the  movements  of  the  heart  and 
the  lungs.  This  tongue  of  lung  that  thus 
laps  round  and  in  front  of  the  apex  was 
present  in  two-fifths  of  the  series  of  cases 
under  observation  (24  in  61),  was  absent 
in  one-half  of  them  (31  in  61),  and  was 
just  indicated  in  the  form  of  an  inward 
curve  in  one-tenth  of  them  (6  in  61). 
This  tongue  was  strongly  marked  in  one- 
third  of  the  instances  in  which  it  existed 
(8. in  24),  was  slightly  marked  in  another 
third  (9  in  24),  and  was  of  intermediate 
form  in  the  remaining  third  (7  m  24). 
Besides  these  instances,  this  tongue  was 
present  in  eighteen  additional  examples 
in  my  possession  :  in  one-half  of  these  it 
was  large  and  pronounced  (9  in  18),  in 
four  of  them  it  was  of  medium  size,  and 
in  four  it  was  small. 

During  and  after  death  the  apex  con- 
tracts in  one  direction,  or  upwards  and  to 
the  right  towards  the  centre  of  the  heart, 
and  the  left  lung  retracts  in  another  di- 
rection or  to  the  left.  The  heart  is  there- 
fore more  exposed  after  death  than  dur- 
ing life.  This  especially  applies  to  the 
apex  of  the  heart.  As  a  rule,  however, 
in  these  cases,  the  apex  and  the  adjoin- 
ing portion  of  the  heart  are  still  covered 
to  a  certain  extent  by  lung  (in  34  in- 
stances out  of  58).  In  two  of  these  in- 
stances the  lung  covered  the  heart  from 
the  apex  towards  the  sternum  to  the  ex- 
tent of  two  inches  and  a  half,  but  in  the 
rest  of  them  the  extent  of  lung  in  front  of 
the  apex  varied  in  breadth  from  an  inch 
and  a  quarter  to  the  tenth  of  an  inch.  In 
one-sixth  of  the  cases  (9  in  58)  the  edge  of 
the  lung  was  on  a  line  with  or  crossed  the 
apex,  and  in  one-fourth  nf  them  (15  in 
58)  it  was  situated  to  the  left  of  the  heart, 
so  as  to  expose  the  apex.  The  space  thus 
left  between  the  lung  and  the  apex  varied 
from  one  inch  to  the  eighth  of  an  inch. 
(Note  42.) 

The  Breadth  and  Position  of  the  Ascend- 
ing Aorta. — The  breadth  of  the  ascending 
aorta  varied  from  half  an  inch  to  an  inch 
and  a  half  (1'45),  its  average  breath  being 
nearly  one  inch  (-96  inch).     (Note  43.) 

'  The  aorta  was  usually  narrower  than 

the  pulmonary  artery  (in  27  of  44  cases), 
but  it  was  sometimes  wider  than  that  ves- 
sel (11  in  44),  and  in  a  few  instances  (6  in 

f       44),  the  two  arteries  were  of  equal  breadth. 
When  the  aorta  was  less  than  an  inch  in 

|l,      width,  it  was  very  seldom  wider  than  the 

(I.    pulmonary  artery  (in  2  of  36  cases) ;  but 


when  the  aorta  was  an  inch  or  more  in 
breadth,  it  was  more  often  the  wider  of 
the  two  arteries,  in  the  proportion  of  nine 
to  eight.     (Note  44.) 

The  ascending  aorta  was  completely 
covered  by  the  sternum  in  nearly  one-half 
of  the  cases  (19  in  45),  and  of  thcKC  in- 
stances, in  one-third  the  artery  was  cen- 
tral (6),  in  one-tliird  (6)  it  inclined  to  the 
right,  and  in  one-third  (7)  it  inclined  to 
the  left. 

In  one-third  of  the  cases  (15  in  45)  the 
ascending  aorta  was  visible  to  a  greater 
or  less  extent  to  the  right  of  the  sternum, 
and  in  six  of  these  the  exposure  of  the 
artery  to  the  right  was  great,  the  whole 
artery  being  brought  into  view  in  one 
case  in  which  there  was  excessive  disten- 
sion of  the  abdomen. 

In  one-fourth  of  the  cases  (11  in  45), 
the  ascending  aorta  was  partially  visible 
to  the  left  of  the  sternum,  but  in  only  one 
instance  did  the  breadth  of  the  portion  of 
the  artery  thus  exposed  amount  to  more 
than  the  third  of  an  inch.     (Note  45. ) 

The  Position  of  the  ' '  Boot  of  the  Aorta., '" 
including  the  Orifice.,  Vcdce,^  and  Sinuses  of 
the  Aorta. — I  possess  only  seven  illustra- 
tions of  the  position  of  the  root  of  the 
aorta.  They,  however,  show  the  aortic 
valve  in  a  variety  of  situations,  and  as 
the  anatomical  relations  of  the  "root  of 
•the  aorta"  to  the  root  of  the  pulmonary 
artery,  and  to  the  visible  portion  of  the 
ascending  aorta  are  very  definite,  it  is 
easy  to  infer  the  position  of  the  aortic 
valve,  when  we  know  that  of  the  pul- 
monic valve,  and  that  of  the  ascending 
aorta. 

'  I  have  adopted  the  term  "root  of  the 
aorta"  at  the  suggestion  of  Mr.  Marshall  and 
with  the  approval  of  Dr.  Sharpey. 

2  Haller,  writing  in  Latin,  correctly  desig- 
nates the  valves  of  the  heart  under  the  term 
"  valvules, "  derived  from  "valvse,"  folding 
doors,  thus — "valvulse  semilunares,"  "val- 
vules mitrales,"  "  valvulae  in  quas  annulum 
venosum  diviserunt."  Senac  (Structure  du 
Coeur) ,  speaking  of  the  valves  of  the  heart, 
uses  the  terms  "valvules  tricuspidales,  mi- 
trales, et  sigmoides  ;"  and  Douglas,  in  his 
translation  of  Winslow,  describes  the  "tri- 
cuspid valves,"  the  "mitral  valves,"  and 
the  "semilunar  valves." 

Portal  was  apparently  the  first  to  speak  of 
the  auriculo-ventricular  valves  in  the  singu- 
lar number,  under  the  name  respectively  of 
"valvule  mitral  e"  and  "valvule  trigloohine," 
on  the  ground,  long  previously  recognized  by 
anatomists,  that  the  flaps  of  each  of  those 
valves  are  attached  to  a  valvular  ring. 

The  English  word  "valve"  has  been  ap- 
plied by  engineers  and  in  common  use  to  the 
mechanism,  as  a  whole,  for  preventing  the 
back-flow  of  fluid,  and  not  to  one  or  other  of 
the  flaps  composing  that  mechanism.  I  have 
therefore,  here  and  elsewhere,  spoken  of  the 
semilunar  flaps  of  the  aortic  or  pulmonic 
valve,  and  not  of  the  semilunar  valves. 
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The  ascending  aorta,  as  it  mounts  up- 
wards, curves  first  to  tlie  right  and  then 
to  the  left.  The  upper  and  lower  ends  of 
the  curve  bear  to  the  left,  and  the  centre 
of  the  curve  bears  to  the  right.  When, 
therefore,  the  visible  portion  of  the  as- 
cending aorta  is  situated  far  to  the  left  or 
far  to  the  right,  the  sinuses  and  valve  of 
the  aorta  are  also  situated  far  to  the  left 
or  far  to  the  right,  their  bearing  being 
alwaj'S  more  to  the  left  than  that  of  the 
ascending  aorta.  The  lower  boundary  of 
the  pulmonic  orifice  corresponds  with  the 
upper  boundary  of  the  aortic  orifice  at 
the  junction  of  the  anterior  and  the  left 
posterior  tlaps  of  the  aortic  valve.  K early 
one-half  of  the  root  of  the  pulmonary 
artery  is  situated  just  above  the  left  pos- 
terior aortic  sinus,  and  more  than  one-half 
of  it  extends  to  the  left  of  the  root  of  the 
aorta.  The  root  of  the  aorta  extends  ob- 
liquely downwards  to  the  extent  of  about 
one  inch  below,  and  fully  half  an  inch  to 
the  left  of  the  pulmonary  artery,  the  ex- 
tent being  greater  or  less  in  accordance 
with  the  oblique  diameter  of  the  root  of 
the  aorta. 

In  one  instance  the  greater  part  of  the 
anterior  aortic  sinus  was  situated  behind 
the  second  left  space  from  its  upper  to  its 
lower  boundary,  while  the  remainder  of 
the  root  of  the  aorta  was  covered  by  the 
left  border  of  the  sternum.  In  this  case 
the  ascending  aorta  occupied  the  left  half 
or  three-fifths  of  the  sternum,  the  right 
side  of  that  bone  being  occupied  by  the 
descending  cava,  and  the  pulmonic  valve 
was  situated  entirely  to  the  left  of  the 
sternum  behind  the  second  cartilage  and 
the  upper  third  of  the  second  space. 

In  another  instance  the  right  border  of 
the  right  posterior  sinus  of  the  aorta  was 
present  in  the  third  right  space  close  to 
the  right  edge  of  the  sternum,  and  the 
whole  of  the  rest  of  the  root  of  the  aorta 
was  covered  by  the  right  tliree-fifths  of 
the  sternum,  its  left  two-fifths  being  occu- 
pied by  the  arterial  cone  of  the  right  ven- 
tricle. In  that  case  the  whole  heart  lay 
more  to  the  right  than  to  the  left  of  the 
median  line,  the  ascending  aorta  extended 
four-fifths  of  an  inch  to  the  right  of  the 
right  edge  of  the  sternum,  and  four-fifths 
of  the  origin  of  the  pulmonary  artery, 
which  was  on  a  level  with  the  third  car- 
tilage, was  covered  by  the  sternum. 

In  the  first  of  these  two  cases,  the  situ- 
ation of  the  ascending  aorta,  and  that  of 
the  origin  of  the  pulmonary  artery  were 
high  and  much  to  the  left,  and  the  situa- 
tion of  the  root  of  the  aorta  was  corre- 
spondingly also  high  and  much  to  the  left. 
In  the  second  of  them,  the  ascending  aorta 
and  the  origin  of  the  pulmonary  artery 
were  low  in  situation,  and  were  placed 
very  far  to  the  right ;  and  the  root  of  the 
aorta  was  also  low  in  situation,  and  was 
placed  very  far  to  the  right. 

Of  the  remaining  five  instances,  in  two 


the  root  of  the  aorta  was  situated  for  one- 
fifth  of  its  breadth  in  the  second  left 
space,  and  for  four-fifths  of  its  breadth 
behind  the  sternum  on  a  level  with  the 
second  space  and  the  third  cartilage.  In 
two  other  cases,  the  proportion  of  the 
root  of  the  aorta  behind  the  sternum  and 
to  the  left  of  that  bone  was  about  the 
same  as  in  the  two  cases  just  quoted  ;  but 
in  one  of  them  it  was  situated  behind  the 
third  left  cartilage  and  the  upper  third  of 
the  third  left  space ;  while  in  the  other 
instance  it  was  still  lower,  being  on  a  level 
with  the  lower  border  of  the  third  carti- 
lage, the  third  space,  and  the  upper  bor- 
der of  the  fourth  cartilage. 

The  root  of  the  aorta,  including,  as  I 
have  said,  in  that  term  the  orifice,  valve, 
and  sinuses  of  the  artery,  was  oblique  in 
direction  in  all  instances.  Its  longest  or 
oblique  diameter  ranged  from  one  inch  to 
almost  an  inch  and  a  half  (1'4);  its  verti- 
cal diameter  varied  from  -8  inch  to  TOo 
inch  ;  and  its  transverse  diameter  from  '8 
inch  to  1'2  inch.  In  three  instances  the 
transverse  and  vertical  measurements 
were  equal ;  in  two  the  transverse  diam- 
eter exceeded  the  vertical ;  and  in  two 
the  vertical  diameter  exceeded  the  trans- 
verse. 

Although  the  observation  of  the  actual 
position  of  the  root  of  the  aorta  in  health 
has  been  limited  to  the  seven  cases  just 
examined,  yet  we  are  able  to  infer  its 
proximate  position  by  the  knowledge  al- 
ready obtained  of  the  situation  of  the 
right  edge  of  the  ascending  aorta,  and  of 
that  of  the  origin  of  the  pulmonary  artery. 
The  origin  of  the  pulmonary  artery  was 
in  one  case  as  high  as  the  upper  boi'der  of 
the  second  fcartilage,  and  in  another  it 
was  as  low  as  the  upper  border  of  the 
fourth  cartilage.  In  the  former  case  the 
root  of  the  aorta  must  have  been  on  a 
level  with  the  second  cartilage  and  the 
upper  portion  of  the  second  space,  while 
in  the  latter  case  it  must  have  been  on  a 
level  with  the  fourth  cartilage  and  the  up- 
per portion  of  the  fourth  space.  The 
usual  position  of  the  origin  of  the  pulmo- 
nary artery  was  behind  the  second  space 
or  the  third  costal  cartilage,  and  the  usual 
position  of  the  root  of  the'aorta,  following 
in  the  wake  of  its  companion  great  artery, 
must  have  been  on  a  level  with  the  third 
cartilage  and  the  third  space.  The  ave- 
rage situation  of  the  root  of  the  aorta  must 
therefore  have  been  on  a  level  with  the 
lower  portion  of  the  third  cartilage  and 
the  third  space.  In  the  seven  cases  just 
examined,  the  right  edge  of  the  ascending 
aorta  was  situated  on  a  line  to  the  right 
of  the  right  edge  of  the  root  of  the  aorta, 
to  an  extent  varying  from  the  eighth  of 
an  inch  to  more  than  half  an  inch.  In 
the  same  instances  the  left  edge  of  the 
ascending  aorta  was  situated  on  a  line  to 
the  right  of  the  left  edge  of  the  root  of  the 
aorta,  to  an  extent  varying  from  one-third 
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(•3  inch)  to  three-fifths  of  an  inch.  The  ex- 
tent to  which  tlie  ascending  a  orta  bore  to 
the  right  in  relation  to  the  root  of  tlie  aorta 
was  governed  bjr  two  circumstances  :  (1) 
the  degree  to  whicli  the  ascending  aorta 
was  situated  to  tlie  right  or  to  the  left  : 


and  (2)  the  distension  or  collapse  of  the 
artery.  (1)  The  root  of  the  aorta  was 
situated  further  to  the  left  in  relation  to 
the  ascending  aorta,  when  the  position  of 
the  ascending  aorta  was  far  to  the  left 
than  when  it  was  far  to  the  right.     (2) 


Fig.  47. 

Anterior  aspect. 


Posterior  aspect  of  the  heart. 

Showing  tho  pulmonic  and  aortic  valves  closed  ;  the  tricuspid  and  mitral  orifices  open.    Period  of  the 

diastole  of  the  ventricles. 

Fig.  48. 


Showing  the  pulmonic  and  aortic  orifices  open  ;  the  tricuspid  and  mitral  orifices  ehut.    Period  of  the  systole 

of  the  ventricles. 


The  root  of  the  aorta  was  further  to  the 
left  in  relation  to  the  ascending  aorta 
when  the  breadth  of  the  artery  was  great 
owing  to  distension,  than  when  it  was 
small  owing  to  collapse. 

In  one  instance,  a  case  with  great  in- 
testinal distension,  the  whole  of  the  as- 
cending aorta  was  situated  to  the  right  of 
^he  sternum,  and  in  that  instance  the 
VOL.  IL— 25 


greater  portion  of  the  root  of  the  aorta 
must  have  been  also  situated  to  the  right 
of  the  sternum.  In  another  instance,  the 
ascending  aorta  was  situated  to  the  ex- 
tent of  more  than  one-half  of  its  breadth 
to  the  left  of  the  sternum,  and  in  that 
instance  the  greater  portion  of  the  root  of 
the  aorta  must  have  been  also  situated  to 
the  left  of  the  sternum. 
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In  one-half  of  the  cases  (19  in  45),  the 
whole  of  the  a(irt;i  was  covered  by  the 
sternum,  and  in  most  of  these  the  greater 
part  of  the  root  of  the  aorta  must  have 
been  also  covered  by  the  sternum,  but  its 
left  border  must  have  usually  passed  a 
little  to  the  left  of  that  bone,  being  situ- 
ated behind  one  of  the  cartilages  or  spaces 
close  to  the  left  edge  of  the  sternum. 

Under  these  circumstances  the  average 
or  standard  position  of  the  root  of  the 
aorta  must  have  been  behind  the  left  two- 
thirds  or  half  of  the  sternum  on  a  level 
with  the  third  cartilage  and  the  third 
space,  its  left  border  being  placed  behind 
and  below  that  cartilage  at  its  articulation 
to  the  sternum.     (Xote46. ) 

The  Position  of  the  Aortic  Sinuses,  and 
the  Flaps  of  the  Aortic  Valve.' — The  aortic 
orifice  looks  towards  the  apex  of  the  ven- 
tricle in  a  direction  to  the  left  downwards, 
and  slightly  forwards.  The  aspect  of  the 
orilicc  is  tUerefore  obhque,  its  obliquity 
being  usually  quite  as  great  from  above 
downwards,  as  from  left  to  right.  AVhen 
the  heart  Ijcars  unduly  to  the  left,  the 
downward  obliquity  of  the  aortic  orifice  is 
greater  than  when  it  bears  unduly  to  the 
right. 

The  root  of  the  aorta,  including  the 
aortic  orifice,  valve,  and  sinuses,  projects 
fijiwurds,  in  front  of  the  mitral  valve  and 
the  cavity  of  the  left  ventricle,  so  as  to  in- 
terjjose  itself  between  the  orifice  of  the 
pulmonary  artery  above  and  the  tricuspid 
orifice  below.  The  root  of  the  aorta  thus 
separates  those  two  openings  from  each 
other,  the  conus  arteriosus  being  situated 
in  front  of  it.  When  a  section  is  made 
through  the  auricles  across  the  base  of 
the  heart,  so  as  to  expose  the  four  great 
openings  of  the  heart,  the  pulmonic, 
the  aortic,  and  the  tricuspid  orifices, 
viewed  in  their  natural  position^  are  seen 
to  range  themselves  in  a  line  from  above 
downwards,  the  mitral  orifice  being  sit- 
uated behind  the  lower  half  of  the  aortic 
and  the  upper  two-thirds  of  the  tricus- 
pid orifice.  This  line  is  not,  however, 
straight,  but  is  somewhat  convex,  the 
convexity  looking  backwards,  so  that  the 
pulmonic  and  tricuspid  orifices  which  are 
'  situated  at  the  upper  and  lower  portions 
of  the  line  are  somewhat  in  advance  of  the 
aortic  orifice,  wdiich  occupies  the  central 
position.  When  the  line  of  the  three 
orifices  is  looked  at  in  front,  it  is  seen  to 
take  an  oblique  direction  from  above 
downwards,  and  from  right  to  left,  the 
pulmonic  orifice  at  the  upper  end  of  the 
line  being  situated  partly  behind  and 
chiefly  to  the  left  of  the  left  edge  of  the 
sternum  at  the  second  left  cartilage  and 
space,  and  the  tricuspid  orifice  being  sit- 
uated behind  the  right  half  of  the  ster- 
num at  its  lower  portion. 

'  See  Figs.  47,  48,  and  49. 


The  "Aortic  Yestihule,^''  or  Intcrvalm- 
lar  Space  of  the  Lift  Ventriclc.~\\  hen  the 
semilunar  liaps  of  the  aortic  valve  meet 
together  so  as  to  shut  the  aortic  aperture, 
they  fall  backwards  into  a  short  space 
that  I  have  described  in  my  "Medical 
Anatomy"  under  the  name  of  the  ''inter- 
valvular  space  in  the  left  ventricle."  I 
have  here,  however,  at  the  suggestion  of 
Dr.  Sharpcy,  adopted  the  appropriate 
name  of  the  "aortic  vestibule"  for  this 
space,  which  is  well  seen  in  the  prepara- 
tion from  which  Pig.  49  was  taken,  in 
■which  the  semilunar  flaps  of  the  aortic 
valve  are  seen  through  an  opening  cut  in 
the  anterior  flap  of  the  mitral  valve.  The 
aortic  vestibule  bends  forwards  and  to  the 
right  from  the  upper  part  of  the  left  ven- 
tricle, and  forms  the  channel  between  the 
cavity  of  that  ventricle  and  its  outlet  at 
the  aortic  ain.'rture.  The  walls  of  the 
aortic  vestibule  are  rigid  and  unyielding, 
and  it  therefore  retains  its  size  during 
cverj'  stage  of  the  action  of  the  heart. 
These  walls  are  muscular  in  front  and  to 
the  left,  where  they  are  lined  by  rigid 
fibrous  tissue,  and  where  the  space  is  sit- 
uated immediately  behind  the  conus  arte- 
riosus of  the  right  ventricle ;  filiro-carlil- 
aginous  on  the  right,  where  they  are 
formed  by  the  central  fibi-o-cartilage  and 
"fibrous  septum"  of  the  heart ;  and  fibrous 
behind,  ■s'l'here  they  are  formed  by  the 
base  of  the  anterior  flap  of  the  mitral 
valve  and  the  adjoining  wall  of  the  left 
auricle,  upon  which  the  posterior  sinuses 
of  the  aortic  valve  are  implanted. 

The  aortic  vestibule  occupies  the  centre 
of  the  heart,  and  is  surrounded  by  ail  the 
more  important  parts  of  the  organ.  The 
conus  arteriosus  and  the  orifice  of  the  pul- 
monary artery  are  in  front  of  it ;  the  tri- 
cuspid valve  and  right  auricle  are  to  the 
right  of  it ;  and  the  mitral  valve  and  left 
auricle  are  behind  it.  During  the  ven- 
tricular diastole,  when  the  left  ventricle 
is  of  full  size,  the  aortic  vestibule  is  the 
narrowest  portion  or  bent  neck  of  the  ven- 
tricle, and  it  then  receives  the  flaps  of  the 
closed  aortic  valve  which  fafl  back  into 
its  cavity.  During  the  ventricular  sys- 
tole, on  the  other  hand,  when  the  ventricle 
has  completely  contracted  upon  its  con- 
tents so  as  to  present  an  almost  solid  mass, 
the  aortic  vestibule  moves  downwards  and 
to  the  left  towards  the  apex,  and  becomes 
the  widest  part  of  the  small  remaining 
cavity,  and  the  presence  of  this  space  then 
allows  the  mitral  valve  to  remain  closed 
up  to  the  end  of  the  systole  by  the  pres- 
sure of  the  blood  on  its  anterior  flap. 

The  "  aortic  vestibule, "  as  Mr.  Marshall 
suggests,  is  a  short  conus  arteriosus,  since 
it  corresponds  in  relative  position  and 
function,  though  not  in  shape  or  size,  or 
in  the  structure  of  its  walls,  to  the  cmm 
arteriosus  of  the  right  ventricle,  immedi- 
ately behind  Avhifh  it  is  situated.     These 
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two  analogous  parts  take  opposite  direc- 
tions in  relation  to  eacli  otlicr,  and  re- 
spectively to  the  ventricle  from  which  they 
spring  and  the  great  artery  to  which  they 
proceed.  The  right  conns  in-tcrinsiiji  as- 
cends with  a  bearing  to  tlie  left,   and 

Fig.  49. 


Aortic  valve  shut,  seen  in  the  aortic  vestibule  of 
the  left  Tentrirle,  -which  parts  are  ex-posed  by  cut- 
ting a  flap  iu  the  anterior  cusp  of  the  mitral  valve 
and  pinning  It  backwards. 


conus  arteriosus  from  which  they  respec- 
tively spring,  cross  each  other  in  their  on- 
ward and  upward  course,  so  that  the  pul- 
monary artery  proceeds  backwards  to  the 
left  and  then  to  the  right,  while  the  as- 
cending aorta  proceeds  forwards  to  the 
right^  and  then  to  the  left.  If  the  two 
cavities  be  looked  at  as  a  combined  whole, 
each  with  its  ventricle,  its  conns  arteriosus, 
and  its  great  artery,  they  resemble  some- 
what the  curious  double  oil  and  vinegar 
flask  that  is  met  with  so  commonly  in  the 
most  beautiful  parts  of  South  Germany. 

The  central  fihro-cartllaqe  and  '■'■tendi- 
nous septum"  of  the  heart  form,  as  I  have 
.)iist  said,  the  right  wall  of  the  aortic  ves- 
tibule. The  fleshy  septum  terminates  at 
its  base  in  a  strong  tendinous  aponeurosis 
or  fibro-cartilage,  which  forms  a  part  of 
great  importance  in  the  structure  of  the 
heart,  and  which  is  well  seen  in  the  prep- 
aration from  which  Figs.  49  and  50  have 
been  taken.  The  muscular  septum  (d) 
JS)  in  fact,  converted  at  this  region  into  a 
hbrous  septum ;    but  while  the  muscular 


curves  backwards  to  end  in  the  pulmonarv 
artery  ;  while  the  aortic  vestibule  or  left 
conus  arteriosus  ascends  witli  a  bearing  to 
tlie  right  and  bends  forwards  to  terminate 
in  tlie  rcjot  of  the  aorta.  Tliose  two  great 
arteries,   following  the  direction  of  the 


Other  half  of  the  heart  represented  iu  Figf.  51, 
showiug  the  mitral  and  tri'nispid  valvos  and  the 
fleshy  septum  (D)  with  its  co'itinuation  in  the  form 
of  a  "fi.jrous  s^'ptum,"  which  is  also  seen  in  the 
companion  figure. 

septum  separates  the  two  ventricles,  the 
fibrous  septum  separates  the  left  ventricle 
from  the  right  auricle  as  well  as  from  the 
top  of  the  right  ventricle.  Iliglier  up  this 
fibrous  septum  is  converted  into  the  cen- 
tral filjro-cartilage,  which  corresponds  to 
the  central  fibro-cartilage  and  bone  of  the 
heart  of  the  ox  (Fig.  52),  and  Avhich  is 
converted  into  bone  in  a  human  heart  in 
my  possession.  The  central  fibro-car- 
tilage, as  may  be  seen  in  Fig.  4R,  forms  a 
firni  bond  of  "connection  between  the  ten- 
dinous rings  of  the  mitral  and  tricuspid 
orifices,  the  central  or  inner  angles  of  the 
mitral  and  tricuspid  valves,  the  right  pos- 
terior sinus  of  the  aorta,  and  the  aortic 
vestibule.  It  also  gives  insertion  to  mus- 
cular fibres  from  the  left  and  the  right 
ventricles  (Fig.  51  A),  which,  sweeping 
round  from  tlie  left  and  the  right  respec- 
tively, blend  together  toward  the  base  of 
the  posterior  longitudinal  furrow,  so  as  to 
form  short  central  bands  of  fibres,  ^^'hich 
dip  forwards  at  right  angles  to  the  circu- 
lar fibres,   deepening  as  they  advance, 


388 


POSITION    AND    FORM    OF    TUB    HEART. 


enter  and  go  to  form  the  septum  and  end 
in  the  central  fibro-cartilage,  which  gives 
origin  to  numerous  muscular  fibres,  to  tlie 
inter-auricular  septum,  and  the  right  and 
left  auricles.  During  the  ventricular  sys- 
tole the  central  fibro-cartilage,  and  with 
it  the  aortic  vestibule  and  all  the  adjacent 
parts,  are  drawn  downwards  and  to  the 

Fi?.  51. 


Showing  tlie  muscular  fibres  nnravp.lb^d  of  the  left 
and  right  ventricles,  b,  Fibres  from  the  left  and  riirht 
ventricles  going  to  the  centiul  fibro-cartilage  of  the 
heart,  and  formiu!^  a  portion  of  the  septum. 

left  towards  the  apex  by  the  contraction 
of  the  ventricular  fibres  inserted  into  the 
tendinous  ring  and  especially  into  the 
central  fibro-cartilage,  which  thus  becomes 
the  focus  and  movable  pivot  of  the  heart, 
which  binds  together  all  those  important 
parts  and  gives  to  them  a  common  move- 
ment. 

The  setting  of  the  orifice  of  the  aorta  is 
muscular  anteriorly  and  to  the  left,  and 
fibrous  posteriorly  and  to  the  right.  The 
muscular  setting  is  made  bj'  the  anterior 
half  of  the  base  of  the  left  ventricle,  and 
the  fibrous  setting  liy  the  anterior  cusp  of 
the  mitral  valve  and  its  continuation  to- 
wards the  left  auricle,  and  by  the  central 
flbro-cartilage.  During  the  diastole  the 
anterior  cusp  of  the  mitral  valve  divides 
the  ventricle  into  two  portions,  each  with 
its  own  aperture,  an  anterior  or  aortic 
portion,  out  of  which  the  blood  pours 
during  the  systole  through  the  aortic  ori- 
fice, and  a  posterior  or  mitral  portion,  into 
which  the  blood  flows  during  the  diastole 
through  the  mitral  orifice. 

There  is  one  anterior,  and  there  are  two 
l^osterior  and  lateral  aortic  sinuses.  The 
right  or  anterior  coronary  artery  springs 
from  the  anterior  sinus,  and  the  left  or 
jjosterior  coronary  artery  from  the  left 
posterior  sinu'^.  Tlie  right  posterior  sinus 
is  sometimes  called  the  intercoronary 
sinus.      Owing    to    the   obliquity   down- 


wards, Ibrwards,  and  to  the  right  of  the 
orifice  of  the  aorta,  the  right  posterior 
flap  of  the  aortic  valve  is  much  lower  in 
position  than  the  other  flaps.  Thus  the 
lon'er  boundary  of  that  flap  was  in  two 
instances  half  an  inch  lower  than  the 
lower  boundary  of  either  of  the  other 
flaps.  In  another  example,  in  which  the 
aorta  was  far  to  the  right,  the  lower  edge 
of  the  right  posterior  cusp  was  only  a 
quarter  of  an  inch  lower  than  that  of  the 
left  posterior  cusp,  but  it  was  half  an  inch 
lower  than  the  lower  edge  of  the  anterior 
cusp. 

The  root  of  the  aorta  is  buried  in  the 
centre  of  the  heart,  and  is  therefore  en- 
circled by  all  the  cavities  of  the  heart  and 
the  two  other  great  vessels.  The  cres- 
centic  edge  of  the  anterior  sinus  is  at- 
tached throughout  to  the  central  flhro- 
cartilage  which  forms  the  summit  of  the 
interventricular  septum.  The  anterior 
sinus  is  covered  in  front  by  the  co«».s  arte- 
riosus and,  higher  up,  on  the  right  side,  to 
a  varj'ing  extent,  by  the  auricular  portion 
of  the  right  auricle,  and  on  the  left  side 
by  the  pulmonary  artery. 

The 'left  and  right  halves  respectively 
of  the  right  and  left  posterior  flaps  of  the 
aortic  valve  are  attached  at  their  junction, 
and  along  their  lower  border  to  the  ante- 
rior cusp  of  the  mitral  valve,  and  to  the 
aponeurosis  that  is  continuous  with  that 
cusp.  At  this  situation  the  two  posterior 
sinuses  of  the  aorta  are  in  front  of  the  left 
auricle.     (Figs.  49  and  50.) 

The  left  half  of  the  left  posterior  sinus 
is  attached  at  its  root  to  the  muscular 
base  of  the  left  ventricle,  and  is  covered, 
going  from  right  to  left,  first  by  the  auric- 
ular portion  of  the  right  auricle,  and  then 
by  the  inner  or  right  wall  of  the  pulmon- 
ary artery.  The  junction  of  the  anterior 
to  the  left  posterior  flap  of  the  aortic 
valve  is  usually  a  little  in  front  of  the 
junction  of  the  posterior  and  the  left  ante- 
rior flaps  of  the  pulmonary  artery,  so  that 
a  pin  thrust  through  that  artery  at  the 
junction  of  the  flaps  in  question  into  the 
aorta,  appears  about  the  tenth  of  an  inch 
Ijchind  the  junction  of  those  aortic  flaps ; 
but  in  one  instance  the  pin,  thus  inserted, 
pierced  through  the  junction  of  the  aortic 
flaps  as  well  as  through  that  of  the  pul- 
monic flaps.  The  left  or  posterior  coron- 
ary artery  at  its  origin  is,  in  one  of  my 
preparations,  •25  inch  from  the  left  edge 
of  the  left  posterior  cusp,  and  '4  inch  from 
its  right  edge,  and  I  believe  it  will  be 
found  that  this  represents  the  usual  posi- 
tion of  the  origin  of  the  artery. 
j  The  relations  of  the  right  posterior 
sinus  of  the  aorta  are  of  remarkable  extent 
and  importance.  The  centre  and  right 
.side  of  the  root  of  that  sinus  is  firmly  at- 
tached to  or  incorporated  with  the  central 
fibro-cartilage  and  fibrous  septum  of  the 
heart    that    crown    the    inlerventricular 
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septum.  To  the  left  of  this  attachment 
to  the  fibro-cai'tilage,  the  right  aortic 
sinus  is  united,  as  we  have  just  seen,  to 
tlie  anterior  cusp  of  tlie  mitral  valve,  and 
it  is  seated  in  front  of  the  left  auricle. 
To  the  right  and  in  front  of  this  attach- 
ment, it  is  closely  connected  witli  the 
inner  or  left  angle  of  the  tricuspid  valve. 
The  right  wall  of  the  right  posterior  sinus, 
as  it  advances  to  join  the  right  edge  of  the 
anterior  sinus,  is  covered  first  by  the  inner 
or  left  wall  of  the  right  auricle,  and  finally 
by  the  inner  or  posterior  wall  of  the  arte- 
rial cone  of  the  riglit  ventricle. 

This  right  aortic  sinus  is  thus  closely 
connected  with  every  important  part  of 
the  heart,  except  the  pulmonary  artery. 
The  right  and  left  ventricle,  the  right  and 
left  auricle,  the  mitral  and  tricuspid 
valves  are  all  of  them  attached  to  or  in 
contact  with  it :  and  the  central  flbro- 
cartilage  of  the  heart,  as  we  have  seen, 
with  which  the  base  of  this  sinus  is  incor- 
porated acts  as  a  tie  that  binds  together 
tlie  alhed  movements  of  those  parts.' 
Tiie  descending  vena  cava  also  comes  into 
contact  with  the  upper  portion  of  this 
sinus. 

Mr.  Thurnam  brought  into  notice, 
tliirty-three  years  ago,  the  extensive  and 
important  bearings  of  the  sinuses  of  the 
aorta,  in  especial  relation  to  aneurism  of 
those  parts. 

It  is  customary  for  authors  on  anatomj^, 
following  the  original  error  of  the  great 
Valsalva,  unfortunately  repeated  by  Mr. 
Thurnam,  and  more  recently  by  that 
great  anatomist,  Henle,  to  describe  the 
aortic  sinuses  as  being  two  of  them  ante- 
rior, and  one  posterior.  I  have  examined 
the  heart  in  situ  in  many  bodies,  with  re- 
gard to  this  point,  and  I  ha\'e  always 
found  those  sinuses  and  the  corresponding 
flaps  of  the  aortic  valve  in  the  position  I 
have  described,  one  being  anterior,  and 
two  posterior.  A  little  consideration  as 
to  the  known  relation  of  these  sinuses  to 
other  parts,  the  position  of  which  is  well 
ascertained  and  admitted,  will  show  that 
two  of  these  sinuses  are  posterior  and 
lateral,  and  that  only  one  of  them  is  an- 
terior. 

The  right  and  left  posterior  flaps  of  the 
aortic  valve  are  attached  in  about  an 
equal  degree  to  the  anterior  mitral  cusp, 
as  is  shown  in  drawings  and  niau}'^  hearts 
now  around  me,  and  in  Dr.  John  Reid's 
figure.  2  Tlae  anterior  cusp  of  the  mitral 
valve  is  on  a  level  with  the  posterior  wall 
of  the  root  of  the  aorta,  and  it  is  therefore 
impossible  that  either  of  the  aortic  sinuses 
that  are  attached  to  that  flap  can  be  situ- 
ated at  the  anterior  aspect  of  the  aorta  ; 
they  must,  indeed,  both  be  posterior  in 

'  See  Pig.  60. 

'  "  Cyclopsedia  of  Anatomy,"  vol.  i.  p.  588. 
See  also  Figs.  47,  48,  and  49. 


position.  Again,  while  the  right  or  ante- 
rior coronary  artery  arises  from  the  an- 
terior aortic  sinus,  tlie  left  or  posterior 
coronary  artery  arises  from  the  left  poste- 
rior sinus ;  and  while  the  riglit  artery 
advances  to  the  right  of  the  pulmonary 
artery,  the  left  artery  passes  to  the  left  Ije- 
liind  the  pulmonary  artery.  Further,  the 
origin  of  the  left  coronary  artery  is  nearer 
to  the  left  or  anterior  and  lateral  edge 
than  to  the  right  or  posterior  edge  of  tlie 
left  posterior  sinus.  I  might  adduce 
other  points  in  illustration  of  what  I  have 
advanced,  but  these  iiicts,  which  speak 
for  themselves,  are  suthcient.' 

■  Valsalva's  original  drawing  (V.  Opera, 
tab.  ii.  fig.  1;  see  Fig.  a),  in  which  the  anterior 
and  loft  posterior  sinuses  with  tlieir  respect- 
ive coronary  arteries  are  represented  in  front 
of  the  root  of  the  aorta,  gives  not  a  front  but 
a  side  view  of  the  aortic  arch.  The  artery 
from  which  this  drawing  was  taken  shows 
the  cut  end  of  the  vessel,  and  has  evidently 
been  removed  from  the  body  and  placed  upon 
its  right  side.  The  effect  of  this  position 
would  be  to  place  the  anterior  and  left  pos- 
terior sinuses,  each  with  its  coronary  artery, 
on  the  same  anterior  plane.  Fig.  B  is  a  re- 
duced copy  of  a  similar  drawing  of  the  arch 
of  the  aorta  after  its  removal  from  the  body, 
given  by  Lower  (Tractatus  de  Corde,  tali.  i. 
13g.  4)  in  wliicli  the  two  coronary  arteries,  as 
in  Valsalva's  drawing,  spring  from  the  front 
of  the  root  of  the  aorta. 

Nearly  all  the  drawings  of  the  root  of  the 
aorta  that  liave  been  taken  from  the  actual 
body,  the  artery  hebig  in  situ  (reduced  copies 
of  several  of  which  drawings  are  given  be- 
low), represent  the  sinuses  in  the  position 
that  I  have  described,  two  of  them  being  pos- 
terior in  situation  and  one  anterior,  and  the 
right  posterior  sinus  being  the  lowest  of  the 
throe  sinuses.  I  find  it  thus  in  Tiedemann's 
"Tabula  Arteriarum,"  plate  xix.  (fig.  e)  ; 
John  Bell's  "Anatomy,"  vol.  ii.  p.  283  (tig. 
f);  Charles  Bell's  Engravings  of  the  Arteries, 
tab.  ii.  (fig.  g)  ;  Mr.  Quain's  "Anatomy  of 
the  Arteries,"  anterior  view,  fig.  3,  and  pos- 
terior view,  fig.  4,  plate  xlviii.  (figs,  ii  i)  ; 
Pirogofi''s  "  Anatomia  Topographica,"  in 
eleven  diflferent  views  (figs,  k  l  h  k)  ;  and 
Braun's  "  Topographisch-Anatomisch  Atlas" 
(figs,  o  p).  Henle,  in  a  much  reduced  figure 
of  the  aorta  in  situ,  represents  one  anterior 
and  two  posterior  shiuses  (fig.  Q),  but  he 
gives  a  series  of  drawings  of  the  heart  and 
aorta  after  tlieir  removal  from  the  body  (one 
of  which  I  have  given  on  a  reduced  scale,  fig. 
d),  in  all  of  which  the  sinuses  are  represented 
and  described  as  being  two  anterior  and  one 
posterior. 

Anatomists,  including  Morgagni  and  Senao 
in  former  times,  and,  as  I  have  said  above, 
the  respected  names  of  Thurnam  and  Henle 
in  our  own  day,  have  as  a  rule  described  two 
of  the  sinuses  of  Valsalva  and  their  corre- 
sponding coronary  arteries  as  being  anterior, 
and  one  of  them,  or  that  which  is  destitute 
of  a  coronary  artery,  as  being  posterior. 

On  the  other  hand,  Vesalius  and  P.  Syl- 
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The  error  has,  I  beheve,  arisen  and 
been  perpetuated  from  the  custom  of  ex- 
amining these  sinuses,  not  when  the  heart 
is  in  situ,  but  after  it  has  been  removed 


from  tlie  body.  If  the  right  ventricle 
witli  its  arterial  cone,  and  the  ventricular 
septum  arc  carefully  removed  without 
disturbing  the  jjosition  of  the  heart,  and 


vius  described  the  left  coronary  artery  as 
arising  from  behind  the  posterior  valve.  Some 
authors  give  contradictory  descriptions  of  the 
origin  of  the  coronary  arteries.  Thus,  Wins- 
low  in  one  passage  says  that  there  are  two 
coronary  arteries,  "one  of  which  is  situated 


anteriorly,  the  other  posteriorly"  (vol.  ii.  p. 
3);  while  elsewhere  (p.  221)  he  says  that  "one 
of  the  vessels  lies  towards  the  right  hand,  the 
other  towards  the  left,  oftlie  anterior  third  part 
of  the  circumference  of  the  aorta."  Portal 
("Anatomic  Medicate,"  vol.  ill.  p.  162)  says 


Post. 


that  the  left  coronary  artery  arises  from  the 
left  posterior  portion  of  the  aorta ;  but  else- 
where (p.  51)  he  states  that  two  of  the  valves 
are  anterior  and  lateral  and  the  third  is  pos- 
terior, and  that  the  right  and  left  coronary 
arteries  are  situated  above  the  two  anterior 
valves. 

The  accurate  Haller,   "  Elementa  Physio- 


logiae,"  iii.  345,  speaking  of  the  aortic  valve, 
says:  "Situs  alequantum  diifert,  duse  enim 
superiori  loco  ponuntur,  altera  anterior,  pos- 
terior altera  ;  tertia  inferior  est.  Earum  est, 
quae  superiori  loco  ponuntur,  sodales  habent 
arterias  coronarias,  inferior  nullum  aortse 
ramum  vicinum  habet."  Here  that  great 
anatomist  has  given  a  correct  description  of 
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without  injuring  the  anterior  wall  of  the 
aorta  at  its  origin,  tlic  true  position  of 
the  aortic  sinuses  and  of  the  flaps  of  the 
aortic  valve  may  be  readily  observed. 

The  right  and  left  posterior  aortic  si- 
nuses advance  forwards  on  either  side,  and 
finally  curve  gently  inwards  and  forwards 
to  complete  the  circle  of  the  aorta  by 
uniting  at  either  end  with  the  anterior 
sinus.  The  anterior  portion  of  the  left 
posterior  sinus  is  concealed  by  the  pul- 
monary artery,  while  the  anterior  portion 
of  the  riglit  posterior  sinus  is  readily  ex- 
posed by  pressing  aside  the  auricular 
appendix.  It  is  rather  ditlicult  to  say 
which  of  the  two  posterior  sinuses  comes 
forward  to  the  greater  extent  at  their 
points  of  attachment  to  the  anterior  sinus; 
I  think,  however,  that  the  riglit  posterior 
sinus,  which  usually  goes  by  the  name  of 
the  posterior  sinus,  comes  forward  to  a 
greater  extent  than  the  left  posterior 
sinus,  which  usually  goes  by  the  name  of 
the  left  anterior  sinus.     (Note  46.) 

The  Position  of  the  Milrdl  Valve. — In 
seven  instances  the  size  and  position  of 
the  mitral  valve  are  given,  and  in  three  of 
tliem  accurate  details  of  its  structure  are 
represented.  These  points  are  further 
illustrated  by  preparations  and  dissec- 
tions.    (Note  4G. ) 

The  setting  of  the  mitral  orifice  is  mus- 
cular in  its  two  posterior  thirds,  and 
fibrous  in  its  anterior  third.  In  these  re- 
spects the  mitral  and  aortic  orifices  bal- 
ance each  other.  The  setting  of  the 
mitral  orifice  is  muscular  behind,  while 
that  of  the  aortic  orifice  is  muscular 
in  front,  the  two  openings  being  sepa- 
rated by  the  interposed  anterior  flap  of 
the  mitral  valve  and  its  short  fibrous  con- 
tinuation to  the  two  posterior  aortic  si- 
nuses, and  by  the  central  fibro-cartilage 
of  the  heart.  When  the  heart  is  boiled 
for  a  sufficient  length  of  time  this  inter- 
posed fibrous  partition  softens  and  sepa- 
rates from  its  attachments,  and  the  aortic 
and  mitral  apertures  are  thrown  into  one 
large  irregular  opening  ( see  Fig.  52).  The 
base  of  the  ventricles  then  presents  not 
four  but  three  great  apertures,  the  tricus- 
pid, the  pulmonic,  and  the  mitral-aortic. 

The  apparatus  of  the  mitral  valve  occu- 
pies the  whole  of  the  posterior  part  of  the 
left  ventricle,  and  when  its  anterior  walls 
are  removed,  the  whole  of  this  apparatus 
is  brought  into  view. 

the  situation  of  the  flaps  of  the  aortic  valve 
and  of  the  origin  of  the  coronary  arteries. 

In  our  own  day,  Pirogofi'  and  Mr.  Heath 
desorihe  the  sinuses  as  being  one  of  them 
anterior  and  two  of  them  posterior.  Bourgery 
(fig.  c)  curiously  figures  the  coronary  arteries 
and  their  sinuses  as  being  both  anterior  ;  but 
he  describes  the  anterior  coronary  artery  as 
arising  from  the  anterior  sinus,  and  the  pos- 
terior coronary  artery  from  the  posterior 
sinus. 


The  anterior  cusp  or  flap  of  the  mitral 
valve  is  alone  visible  in  one  of  the  three 
drawings  giving  tlic  anatomical  details  of 
the  valve,  while  in  the  two  others  the  lower 
border  of  the  posterior  cusp  is  likewise 
brought  into  view. 

Fig.  ri2. 


Calf  s  heAi  t  boiled,  sbnwinET  the  a  rtic  (c)  and  ini- 
tial (D)  orifices  thrown  into  ooe  by  the  letrioval  of  the 
mitral  valve,  the  lower  A  bein;:  the  central  fibro-car- 
tilage, E  the  tricuspid  orifice,  and  f  the  orifice  of  the 
pulmonary  artery. 

The  whole  apparatus  of  the  valve  takes 
an  oblique  direction  from  right  to  left  and 
downwards.  The  right  end  or  base  of  the 
apparatus  of  the  valve  corresponds  with 

Fig.  53. 


Showing  the  mitral  orifice,  the  anterior  flap  of  the 
mitral  valve,  and  the  right  and  left  posterior  flaps  of 
the  aortic  valve.     Diastole  of  the  ventricles. 

the  junction  of  the  left  auricle  with  the 
left  ventricle,  and  its  left  end  corresponds 
with  the  interior  of  the  apex  of  the  left 
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ventricle.  The  apparatus  of  the  valve 
thus  forms  a  loug  triangle,  its  base  being 
at  the  base  of  the  ventricle,  its  apex  at  the 
apex  of  the  ventricle,  its  upper  side  being 
slightly    curved    upwards    or    outwards, 


Fig.  54. 


Systole  of  the  left  ventricle. 

and  its  lower  side  being  slightly  bent  in- 
wards or  upwards  at  its  middle.  The 
flaps,  the  tendinous  cords,  and  the  papil- 
lary muscles,  which  are  connected  by  the 

Fig.  55. 


Mitral  valve  shut;  auricular  surface;    anterior  or 
convex  and  posteiior  or  crescentic  flaps;  ventricular 

systole. 


when  seen  on  its  ventricular  surface,  and 
as  these  cells  are  distended  witii  blood 
A\hen  the  ventricle  contracts,  and  are  ex- 
actly maintained  in  their  places  by  the 
tendinous  cords  and  papillary  muscles,  the 
distended  cells  or  eminences  at  the  oppo- 
site lips  of  the  valve  adapt  themselves  to 
and  press  against  each  other  during  the 
systole,  so  as  to  shut  the  valve.  (Figs. 
48,  55,  56,  58.) 

The  anterior  flap  is  simple,  and  when 
closed  is  shaped  like  a  three-quarters 
moon.  The  posterior  flap  is  compound, 
and  when  closed  is  shaped  like  a  quarter 
or  crescent--3haped  moon.    The  compound 


cords  to  the  flaps,  form  the  three  coiiipo- 
neut  parts  of  the  valve.  (Figs.  5:5,  56,  57, 
58,  and  "  Medical  Anatomy,"  Plate  VI.) 

The  convex  base  of  the  anterior  flap  of 
the  mitral  valve  is  attached  on  the  one 
hand  to  the  junction  of  the  left  ventricle 
to  the  left  auricle,  and  on  the  other  to  the 
roots  of  the  right  and  left  posterior  flaps 
of  the  aortic  valve.  This  attachment  of 
the  mitral  to  the  aortic  valve  is  eii'eeted 
through  the  fibrous  structure  that  extends 
from  the  base  of  one  valve  to  the  base  of 
the  other,  and  by  the  central  fibro-cartil- 
age  of  the  heart,  which  forms  a  triple 
bond  of  connection  tliat  ties  the  mitral, 
the  aortic,  and  the  tricuspid  valves  to 
each  other.     (Fig.  48.) 

When  the  mitral  valve  is  shut,  the  an- 
terior flap  of  the  valve  presents  a  convex 
edge,  shaped  like  a  horseshoe,  which  falls 
back  upon  and  fits  like  a  lid  into  the  pos- 
terior flap  of  the  valve,  which  flap,  being 
crescentic  in  shape,  presents  a  concave 
edge.'  Each  flap  adapts  itself  to  the 
other  by  a  notched  lip,  made  up  of  small 
hemispherical  eminences.  The  eminences 
of  one  lip  fill  up  the  notches  of  the  other 
lip.  These  eminences,  thus  seen  on  the 
auricular  surface  of  the  valve,  are  cells 

Fig.  56. 


Mitr.il  valve  shut;  ventricular  surface;  anterior 
flap,  -with  tendinous  corfls  and  papillary  miiscles; 
two  posterior  flaps  of  aortic  valve;  ventricular  sys- 
tole. 

posterior  flap  is  usually  made  up  of  one 
central  and  two  lateral  sub-segments,  the 
latter  being  sometimes  subdivided.  These 
sub-segments  adapt  themselves  so  to  each 
other,  that  the  concavity  of  the  crescentic 
border  of  the  posteriorcompound-flap  is 
preserved  entire  ;  for  it  would  have  been 
impossible,  by  means  of  one  simple  fold 
of  membrane,  to  fill  up  without  a  break 
the  whole  of  the  crescentic  border. 

I  need  scarcely  give  a  description  of  the 
arrangement  of  the  tendinous  cords  in 
relation  to  the  flaps  of  the  valve,  and  ol 

'  Figs.  48,  55. 
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the  papillary  muscles  in  relation  to  the 
cords  and  the  flaps.  It  will  be  sutficient  if 
1  here  say  that  they  are  so  arranged  tliat 
when  the  muscular  walls  of  the  ventricle 
contract,  the  papillary  muscles,  which  are 
really  semi-detached  portions  of  those 
walls,  also  contract  with  equal  steps  ;  that 
as  t'he  walls,  shorten  so  as  to  approximate 
tlie  base  and  the  apex  by  a  double  move- 
ment to  each  other,  the  papillary  muscles 
shorten  to  an  exactly  parallel  degree  ; 
and  that  thus  while  they  hold  the  flaps  of 
the  valve,  through  the  medium  of  the 
cords,  in  apposition,  they  steadily  draw 
the  whole  valve  towards  the  apex,  and 
the  apex  towards  the  valve,  to  exactly 
the  same  extent  that  the  base  and  apex  of 

Fig.  57. 


the  ventricle  are  drawn  towards  each 
other.  The  mechanical  arrani^cments  are 
complicated,  for  there  are  many  parts  to 
be  adjusted  to  each  otlicr  ;  but  the  prin- 
ciple on  which  those  parts  are  adjusted  to 
each  other  is  siniiile,  for  it  is  by  one  sin- 
gle contraction  of  the  whole  single  muscle 
of  the  left  ventricle,  made  up  in  its  com- 
ponent parts  of  walls,  columns,  and  papil- 
lary muscles,  that  the  base  of  the  ven- 
tricle (including  the  mitral  aperture  and 
valve  and  the  aortic  aperture  and  valve) 
and  the  apex  of  the  ventricle  are  approxi- 
mated steadily  to  each  other  during  the 
systole. 

When  the  convex  anterior  flap  of  the 
mitral  valve  falls  back  upon  and  fills  up 

Fig.  58. 


*  ' 


Mitral  valve  shut;  posterior 
cords  Liiid  piipilliuy  muscles. 


Diagram  of  tbe  shut  mitral  valve,  with  the  anterior 
cusp  A  A  in  close  contvict  with   the  posterior  cusp 
(*,  b).    The  tendinous  cords  aud  pupillary  muscles 
with  tendinous      are  shown,  the  direction  of  the  curienl  and  pressure 
of  the  bluod  being  indicated  by  arrows. 


the  concave  posterior  flap  of  the  valve, 
the  anterior  flap  and  its  membranous  con- 
tinuation to  the  left  and  right  posterior 
aortic  flaps  form  a  smooth  scooped  channel 
or  hollow,  along  which  the  blood  flows 
noiselessly  from  the  ventricle  into  the 
aorta  during  the  systole.     (Fig.  53. ) 

The  mitral  orifice  extends  downwards, 
with  an  inclination  to  the  left,  immedi- 
ately behind  and  Ijelow  the  aortic  orifice  ; 
and,  like  that  orifice,  it  looks  towards 
the  apex  of  the  left  ventricle,  or  to  the 
left,  downwards  and  slightly  forwards. 
The  line  of  direction  of  the  mitral  orifice, 
viewed  fi'om  the  front,  is  therefore  from 
above  downwards,  with  a  slight  obliquity 
from  left  to  right.  The  upper  and  left 
boundary  of  the  mitral  orifice  is  about 
half  an  inch  above  the  level  of  the  lower 
edge  of  the  right  posterior  flap  of  the 
aortic  valve.  The  lower  border  of  the 
mitral  orifice  is  about  three-quarters  of 
an  inch  below  the  lower  border  of  the 
aortic  orifice.  The  upper  or  left  edge  of 
the  mitral  orifice  is  not  so  far  to  the  left, 
while  its  lower  or  right  edge  is  about  as 
far  to  the  right,  as  are  the  left  and  right 
edges  respectively  of  the  aortic  orifice. 
The  mitral  orifice  is  situated  deep  behind 


the  sternum,  a  httle  below  the  middle  of 
that  bone.  Its  upper  or  left  boundary,  in 
four  instances,  was  on  a  level  with  the 
third  cartilage,  just  within  the  left  edge 
of  the  sternum';  and  its  lower  or  right 
boundary  Avas  on  a  level  with  the  fourth 
cartilage,  behind  a  line  drawn  down  the 
middle  of  the  stcrnmn.  This  is  probably 
higher  than  the  average  position  of  the 
mitral  orifice  after  death.  In  one  other 
case  the  top  of  the  mitral  orifice  was  on  a 
level  with  the  lower  l)order  of  the  second 
space,  its  situation  otherwise  currespond- 
ing  to  that  in  the  cases  just  described. 
In  two  other  instances,  the  mitral  orifice 
was  comparatively  low  and  was  situated 
unusually  to  the  right,  its  upper  border 
being  on  a  level  with  the  lower  edge  of 
the  third  cartilage  or  upper  border  of 
the  fourth  space,  behind  the  middle  line 
of  the  sternum,  and  its  lower  or  right 
border  being  on  a  level  with  the  lower 
portion  of  the  fourth  space,  or  the  top  of 
the  fifth  cartilage  behind  the  right  edge 
of  the  sternum.  As  a  rule,  the  mitral 
orifice  occupied  a  space  behind  the  left 
half  of  the  sternum,  extending  down- 
wards for  more  than  one  inch  below  the 
middle  of  the  bone  ;  but  in  occasional 
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cases  it  was  present  behind  the  right  half 
of  the  bone. 

The  tendinous  cords  and  papillary 
muscles  of  the  mitral  valve,  as  they  ex- 
tended to  the  left  with  au  inclination 
downwards,  retained,  as  a  rule,  their 
situation  behind  the  space  or  cartilage 
that  was  on  a  level  with  their  starting- 
point  from  the  vahe. 

Thus  in  the  four  instances  in  which  the 
upper  rim  of  the  orifice  was  on  a  level 
with  the  third  cartilage,  the  upper  or  left 
cords  lay  behind  the  third  left  cartilage, 
and  the  upper  or  left  papillar}'  muscle 
behind  the  third  space  ;  and  in  tlie  same 
instances  the  lower  rim  of  the  orifice  was 
in  two  of  them  on  a  level  with  the  third 
space,  and  in  two  of  them  on  a  level  ^vith 
the  fourth  cartilage  ;  and  in  these  two 
sets  of  cases  the  lower  or  right  cords  and 
papillary  muscle  lay  respectively  behind 
the  third  space  and  the  fourth  cartilage, 
with  a  final  dip  to  the  space  or  cartilage 
below. 

In  the  other  cases  in  which  the  position 
of  the  upper  and  lower  edges  of  the  mitral 
orifice  were  higher  or  lower  in  relation  to 
the  spaces  and  cartilages  than  in  those 
just  quoted,  the  upper  and  lower  cords 
and  muscles  retained  their  bearing 
throughout  in  relation  to  the  space  or  car- 
tilage on  the  level  of  which  they  started, 
until  they  also  usually  made  a  final  dip  so 
as  to  occupy  a  relatively  lower  position. 

In  two  of  the  instances  there  was  a 
space  of  half  an  inch  between  the  right 
and  left  papillary  muscles,  the  width  of 
the  interior  of  the  ventricle  being  an  inch 
and  a  half;  and  in  the  other  instance,  in 
which  the  systole  of  the  ventricle  was 
more  pronounced,  the  space  between  the 
muscles  was  the  fifth  of  an  inch,  the  width 
of  the  cavity  being  a  little  over  an  inch 
(1-2  inch). 

In  one  instance,  in  which  the  heart 
and  all  its  parts  lay  unduly  to  the  right, 
and  in  which  the  flaps,  cords  and  muscles 
of  the  valve  took  a  very  oblique  direction 
downwards,  the  right  papillary  muscle 
was  situated  behind  the  left  border  of  the 
sternum  and  the  sternal  half  of  the  fifth 
cartilage,  and  the  left  papillary  muscle 
crossed  the  third  cartilage  and  space  mid- 
way between  the  sternum  and  the  junc- 
tion of  the  cartilages  to  their  ribs. 

This  instance  was  throughout  excep- 
tional in  the  position  of  the  heart  and  all 
its  parts,  and  the  great  vessels ;  but  the 
other  instances  offer  fair  average  exam- 
ples of  the  position  of  the  mitral  valve.  I 
need  not,  therefore,  further  analyze  addi- 
tional cases.  It  is  sufficient  to'  bear  in 
mind  that  when  the  origin  of  the  pul- 
monary artery  is  high  or  low  in  position, 
the  aortic  and  mitral  valves  are  also  cor- 
respondingly liigh  or  low  in  position ;  and 
that  when  the  ascending  aorta  and  the 
origin  of  the  pulmonary  artery  are  far  to 


the  right  or  far  to  the  left  of  their  usual 
situation,  the  aortic  and  mitral  valves  are 
also  correspondingly  far  to  the  right  or 
far  to  the  left  of  their  usual  situation. 

The  Trintspid  Valve. — The  apparatus 
of  the  mitral  valve  occupies  the  whole  of 
the  posterior  part  of  the  left  ventricle,  but 
the  apparatus  of  the  tricuspid  valve  fills 
up  the  whole  body  of  the  right  ventricle, 
the  narrowing  conns  arteriosus  being  the 
only  portion  of  the  ventricle  unoccupied 
by  it.     (Note  46.) 

The  reason  for  this  diffiision  of  the  ap- 
paratus of  the  tricuspid  valve  and  this 
concentration  of  that  of  the  mitral  valve 
is  obvious.  It  depends  on  the  form  of  the 
two  ventricles  and  the  relation  to  each 
other  of  their  apertures  of  ingress  and 
egress. 

The  left  ventricle  is  the  central  cavity 
of  the  heart,  and  is  flask-shaped  ;  and  its 
walls  on  a  transverse  section  ai'e  shaped 
like  a  ring,  and  surround  a  circular  space, 
the  mitral  valve  being  behind  (see  rig.4'.)). 
The  right  ventricle  is  applied  upon  the 
anterior  and  inferior  walls  of  the  left  ven- 
tricle, which  project  into  the  cavity  of  the 
right  ventricle  and  form  its  inner  or  pos- 
terior wall.  The  right  ventricle  on  a 
transverse  section  is  crescent-shaped,  its 
inner  wall  being  convex,  while  the  inner 
aspect  of  its  outer  wall  is  concave  or  an- 
gular, for  it  presents  at  its  loAver  border 
and  outer  aspect  a  projecting  angle.  The 
whole  cavity  of  the  right  ventricle  looked 
at  in  front  is  triangular  in  form,  tlie  base 
of  the  triangle  resting  on  the  central  ten- 
don of  the  diaphragm,  its  apex  pointing 
to  the  top  of  the  pulmonary  artery,  its 
right  side  being  formed  by  the  junction  of 
the  right  auricle  to  the  right  ventricle  and 
by  the  tricuspid  orifice,  and  its  left  side 
b}'  the  septum  between  the  ventricles. 

The  three  cusps  of  the  tricuspid  valve 
are  visible  when  the  cavity  is  opened,  the 
anterior  and  inferior  flaps  being  com- 
pletely exposed  while  the  jxisterior  flap  is 
partially  concealed  (Figs.  5'.),  (JU,  HI). 

The  whole  apparatus  of  the  tricuspid 
A'alve,  like  that  of  the  mitral  valve,  takes 
a  direction  from  right  to  left ;  hut  while 
the  apparatus  of  the  mitral  valve  concen- 
trates itself  as  it  recedes  from  the  flaps, 
the  papillary  muscles  pointing  towards 
the  apex,  arid  the  whole  structure  form- 
ing a  long  triangle,  the  apparatus  of  the 
tricuspid"  valve  spreads  itself  out  as  it 
recedes  from  the  flaps,  like  the  rays  of  a 
fan. 

The  anterior  flap  gives  attachment  at 
its  upper  edge  to  a  group  of  cords  which 
converge  upon  the  small  superior  papillary 
muscle,  which  is  incorporated  with  the 
posterior  wall  of  the  cavity  at  the  lower 
portion  of  the  arterial  cone.  The  cords 
from  the  lower  edge  of  the  anterior  flap  con- 
verge upon  the  anterior  papillary  muscle, 
which  muscle  also  sends  a  radiating  series 
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of  cords  that  attach  themselves  to  the 
upper  and  anterior  edge  of  the  lower  flap 
of  the  valve.  The  anterior  papillary 
muscle    is    not    immediately    connected 


either  with  the  front  or  the  back  wall  of 
the  ventricle,  but  is  attached  hitcrnicdi- 
ately  to  both  of  them  by  ttesliy  columns. 
A  strong  and  rather  long  colunni  curves 


Fie.  59. 


Showing  the  tricuspid  valve  opea,  during  the  complete  dil:itiition  (diastole)  of  the  right  ventricle. 

Figs,  o"*,  60j  and  61  are  views  of  the  intoi-inr  of  111"^  right  ventricle  and  of  a  portion  of  the  left  ventricle : 
A,  anterior  flap  ;  b,  posterior  fl  p  ;  c,  infirior  flap  ;  and  d,  one  of  the  long  sub-segmeats  of  the  inferior  flap  of 
the  tricuspid  valve.  F.  anterior  papilliiry  muscle;  a,  superior  papillary  muscle;  hh,  infeiior  papillary 
muscles  ;  n,  suh-segment  occupying  the  a  'gle  between  the  a  iterior  and  posterior  fl:ips  of  the  valvo  ;  o,  conus 
arffri!->^ii,.f  ;  p,  nulmonary  artery  ;  R,  up.  er  <ir  left  p..piilary  muscle,  and  B,  lower  or  right  papillary  muscle 
belonging  to  the  left  veutricle  and  mitral  valve. 


backwards  to  be  attached  by  outspreading 
roots  to  the  posterior  wall  of  the  ventricle 
near  the  septum  ;  while  an  interlacement 
of  shorter  and  thinner  columns  advances 
forward  and  to  the  left,  extending  from 
the  base  of  the  anterior  papillary  muscle 
to  the  anterior  wall  of  the  ventricle,  also 
near  the  septum  (Fig.  59).  Thus  the 
roots  of  the  anterior  papillary  muscle 
spread  both  backwards  and  forwards,  the 
base  of  the  muscle  being,  however,  nearer 
to  the  front  than  the  back  of  the  ventricle. 
By  this  beautiful  arrangement  a  purchase 
is  given  for  this  muscle  to  act  upon  the 
centre  of  the  valve  from  the  middle  of  the 
cavity. 

The  inferior  flap  of  the  valve  is  not 
formed,  like  the  anterior  flap,  of  one  sheet 
of  membrane,  but  is  a  compound  flap, 
which  is  subdivided  into  four  or  five  sub- 
segments,  two  of  which  are  longer  than 


the  rest,  which,  by  meeting  together  and 
adapting  themselves  to  each  other,  fill  up 
the  large  rounded  space  of  the  tricuspid 
orifice,  at  its  inferior  portion.  The  cords 
from  these  sub-segments  converge  upon  a 
series  of  papillary  muscles  that  are  con- 
veniently situated  around  tlie  lo'A'cr  por- 
tion of  the  ventricle,  some,  or  one,  being 
seated  in  front,  some  below,  and  some  be- 
hind. The  inferior  papillary  muscles  are 
attached,  like  the  anterior  papillary  mus- 
cle, not  immediately  to  the  walls  of  the 
ventricle,  but  intermediately  by  interlacing 
fleshy  columns.  The  posterior  papihary 
muscles  of  this  group,  ivhich  are  thus  con- 
nected with  the  inferior  flap  of  the  tri- 
cuspid valve,  are  immediately  attached  to 
the  inner  or  convex  wall  of  the  ventricle. 

The  posterior  flap  is  attached  behind  by 
a  series  of  radiating  cords  to  the  inner 
•walls    of    the    ventricle,    sometimes    by 
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means  of  small  papillary  muscles,  some-  |  The  upper  portion  of  the  tricuspid  ori- 
times  by  the  immediate  insertion  of  the  flee  is  narrow  and  angular,  while  its  lower 
cords  into  the  walls.  |  portion  is  wide  and  circular  ;  and  thus, 

Fig.  60. 


Showing  the  tricuspid  valve  shut  daring  the  early  period  of  the  contraction  of  the  right  ventricle. 


therefore,  tlio  simple  anterior  and  poste- 
rior flaps,  with  the  intervention  of  one 
anterior  and  one  superior  sub-segment, 


fill  up  the  upper  and  narrow  part  of  the 
orifice  ;  while  the  inferior  and  compound 
sub-segments    adapt   themselves   to   the 


Fig.  61. 


Showing  the  tricuspid  valve  shut  during  the  period  of  the  complete  contraction  of  the  right  ventricle. 


large  and  rounded  inferior  portion  of  the 
orifice.     (See  fig.  48,  p.  385.) 

The   whole   of  these   segments   of  the 
valve  meet  together  at  the  centre  of  the 


orifice,  and  hence  arises  the  necessity  for 
an  array  of  papillary  muscles,  the  points 
of  which  converge  towards  the  centre  ot 
the  valve,  and  that  are  attached  at  their 
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roots  by  fleshy  columns  that  connect  them 
with  both  the  outer  and  the  inner  walls  of 
the  ventricle. 

The  tricuspid  orifice  is  situated  behind 
the  lower  portion  of  the  sternum  and  in 
front  i)f  the  mitral  orifice  and  the  left  ven- 
tricle. The  direction  of  the  tricuspid  ori- 
fice is  from  above  downwards  witli  a 
slight  inclination  from  left  to  right.  The 
upper  boundary  of  the  tricuspid  orifice  is 
innnediately  below  the  orifice  of  the  aorta, 
and  in  front  of  the  mitral  valve. 

Tlie  four  great  orifices  of  the  heart — the 
pulmonic,  the  aortic,  the  mitral,  and  the 
tricuspid— are  situated  in  that  order,  one 
above  another,  the  pulmonic  orifice  being 
the  highest  and  the  tricuspid  the  lowest. 
The  lower  portion  of  each  of  the  first  tlu-ee 
orifices  is  lower  than  the  upper  portion  of 
tlie  orifice  below  it.  Thus  the  pulmonic 
orifice,  when  looked  at  in  front,  divers  tlic 
upper  part  of  the  orifice  of  tlie  aorta  on 
its  left  side  ;  the  lower  border  of  the  aortic 
orifice  is  lower  than  the  upper  border  of 
the  mitral  orifice;  and  in  like  manner,  the 
lower  two-thirds,  or  three-flftlis,  of  the 
mitral  orifice  lie  behind  the  upper  half  of 
the  tricuspid  orifice,  the  lower  half  of 
which  is  below  the  level  of  the  lower  edge 
of  the  mitral  valve. 

Tlie  posterior  aspect  of  the  tricuspid 
orifice  is  attached  to  tlie  anterior  wall  of 
the  left  ventricle,  not  on  a  level  with  the 
mitral  orifice,  but  about  half  an  inch 
nearer  to  the  apex.  The  wall  to  which  it 
is  thus  attached  is  convex,  and  the  poste- 
rior SLU'face  of  the  tricuspid  valve  where 
it  fits  upon  the  left  ventricle  is  therefore 
concave.  The  shape  of  the  tricuspid  ori- 
fice is,  in  consequence,  angular  above, 
concave  behind,  convex  in  front,  and 
rounded  and  broad  below.  The  tricuspid 
orifice  tlius  maintains  the  crescentic  form 
of  the  cavity  of  the  right  ventricle  wlien  a 
cross  section  is  made  through  its  walls. 

In  live  of  the  cases,  the  upper  and  left 
boundary  of  the  tricuspid  valve  was  situ- 
ated about  the  third  of  an  inch  to  the  left, 
and  its  lower  and  right  boundary  about  a 
tliird  of  an  inch  to  the  right  of  a  line 
drawn  down  the  middle  of  the  sternum. 
In  two  instances  the  lower  and  right 
boundary  of  the  tricuspid  valve  extended 
to  the  right  of  the  right  edge  of  tlie  ster- 
num. 

The  right  transverse  or  auriculo-ven- 
tricular  farrow  which  corresponds  with 
the  riglit  edge  of  tlie  riglit  ventricle,  as  I 
have  already  remarked,  is  situated  about 
half  an  inch  to  the  right  of  tlie  right  edge 
of  tlie  tricuspid  valve,  and  when  therefore 
we  know  the  position  of  the  furrow,  we 
can  infer  the  position  of  the  right  edge  of 
the  valve.  As  we  already  seen  (page  :!S1) 
tlie  transverse  furrow  was  situated  to  the 
right  of  the  right  edge  of  the  sternum  in 
nearly  three-fourths  of  the  cases  (36  in  51) , 
at  that  edge  in  three  of  them,  and  to  the 


left  of  that  edge,  behind  the  right  half  of 
the  sternum,  in  one-fourth  of  them  (lii  in 
51) ;  and  it  extended  in  one  instance  for 
an  inch  and  a  third  to  the  right  of  the 
riglit  edge,  and  was  situated  In  five  in- 
stances behind  the  middle  line  of  the  ster- 
num. The  transverse  furrow  occupied 
every  variety  of  position  between  tliese 
two  extreme  points.  AVe  may  therefore 
infer  that  the  right  border  of  the  tricuspid 
valve  occupied  every  range  of  position 
lietween  a  line  three-cjuarters  of  an  inch 
to  the  right  of  the  right  edge  of  the  lower 
portion  of  the  sternum,  and  a  line  half  an 
inch  to  the  left  of  its  middle  line  ;  the 
average  situation  of  the  right  border  of 
the  valve  being  behind  the  right  edge  of 
the  sternum. 

In  like  manner  we  can  infer  approxi- 
mateljr  the  position  of  the  lower  liorder  of 
the  tricuspid  valve  if  we  know  the  posi- 
tion of  the  lower  boundary  of  the  right 
ventricle.  We  have  already  seen  that 
the  lower  boundary  of  the  right  ventricle 
varied  in  situation  from  an  inch  and  a 
half  belo^v,  to  an  inch  and  a  half  (1-4 
inch)  above,  the  lower  end  of  the  sternum. 
The  lower  border  of  the  tricuspid  valve  is 
from  half  an  inch  to  nearly  an  inch  above 
the  level  of  the  lower  boundary  of  the 
right  ventricle,  and  we  may  therefore 
infer  that  the  lower  border  of  the  valve 
varies  in  position  from  a  point  nearly  two 
inches  above,  to  a  point  three-quarters  of 
an  inch  below  the  lower  end  of  the  ster- 
num. 

The  top  of  the  tricuspid  orifice  and 
valve  was  situated  on  a  level  with  the 
third  cartilage  in  three  cases,  with  the 
third  space  in  one,  and  with  the  fourth 
cartilage  in  two  ;  its  lower  edge  being  in 
those  cases  on  a  level  respectively  with 
the  fourth  cartilage,  the  fourth  space,  and 
the  fifth  cartilage.  In  each  of  those  cases 
the  upper  edge  of  the  tricuspid  orifice  and 
valve  was  lower,  and  its  lower  edge  was 
much  lower  than  the  corresponding  edges 
of  the  mitral  orifice  and  valve. 

The  tendinous  cords  and  papillarj^  mus- 
cles of  the  tricuspid  valve,  as  they  radiated 
to  the  left,  slightly  upwards,  do\vnwards 
and  outwards,  retained,  as  a  rule,  their 
situation  behind  the  space  or  cartilage 
that  was  on  a  level  with  their  starting- 
point  from  the  valve.  Thus,  the  inferior 
cords  and  muscles  maintained  their  rela- 
tive position  throughout,  behind  the 
fourth  space  or  fifth  cartilage,  ^A-hich  was 
on  a  level  with  the  lower  edge  of  the  tri- 
cuspid valve,  while  the  anterior  group  of 
cords  and  the  anterior  papillary  muscles 
lay  behind  the  fourth  cartilage  or  the 
fourth  space.  The  upper  group  of  cords 
retained  its  relation  to  the  third  cartilage 
or  space,  or  the  fourth  cartilage,  on  a  level 
with  which  the  upper  edge  of  the  valve 
was  situated,  but  the  superior  papillary 
muscle  radiated  upwards  to  a  somewhat 
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higher  relative  position  than  that  from 
which  it  started,  so  that,  as,  for  instance, 
in  two  cases,  tlie  top  of  the  valve  being 
on  a  level  with  the  third  or  fourth  car- 
tilage, the  superior  papillary  muscle  was 
behind,  respectively,  the  second  or  third 
space. 

In  the  remaining  instance,  that  in  which 
the  heart  was  placed  to  an  unusual  extent 
to  the  right,  the  flaps  of  the  valve  were 
situated  behind  and  to  the  right  of  the 
right  portion  of  the  sternum,  the  valve 
extending  from  the  level  of  the  upper  edge 
of  the  fourth  cartilage  to  that  of  the 
lower  edge  nf  the  fifth.  The  tendinous 
cords,  and  the  papillary  muscles  took  an 
oblique  direction  downwards,  and  they 
were  seated  almost  entirely  behind  the 
right  half  of  the  sternum. 

The  position  of  the  tricuspid  valve  cor- 
responds witli  the  position  of  the  right 
ventricle,  the  valve  occupying  about  the 
lower  two-thirds  of  the  cavity. 


The  Eelatiok  of  the  Lungs  to  the 
Heart. 

The  extent  to  which  the  lungs  covered 
the  heart  varied  much  in  different  exam- 
ples. In  two  instances  the  heart  was 
almost  concealed  by  the  lungs,  the  edges 
of  which  were  separated  over  the  lower 
portion  of  the  right  ventricle  by  a  mere 
chink,  which  widened  out  to  three-quar- 
ters of  an  inch  at  the  inferior  border  of 
the  heart.  In  other  instances  the  lungs 
had  receded  from  before  the  heart  to  such 
an  extent  that  almost  the  whole  organ 
and  the  great  vessels  were  exposed  to 
view,  though  in  no  instance  were  they 
entirely  uncovered. 

The  space  whore  the  heart  comes  to  the 
surface,  which  is  bounded  above  and  at 
the  sides  by  the  lungs,  and  below  by  the 
liver  and  stomach,  was  sometimes  trian- 
gular in  shape  (in  10  of  60  cases),  but  was 
usually  four-sided  {50  in  60). 

The  superficial  "cardiac  space"  was 
triangular  in  shape  in  the  two  instances 
just  noticed  in  whicli  that  space  was  very 
small,  the  width  at  the  lower  boundary  of 
the  heart  being  three-quarters  of  an  inch  ; 
and  in  an  instance  of  an  opposite  kind  in 
which  the  base  of  the  triangle,  which 
always  corresponded  with  the  lower 
boundary  of  the  heart,  was  four  and  a 
half  inches  wide.  In  this  instance  the 
lower  boundary  or  base  of  the  superficial 
space  of  the  heart  was  wider  than  in  any 
other.  The  base  of  the  triangular  super- 
ficial cardiac  space  presented  every  inter- 
mediate gradation  of  breadth  between  the 
extreme  instances  just  noticed.  This  tri- 
angular shape  is  favorable  to  the  covering 
of  every  part  of  the  heart  with  lung  except 
the  right  ventricle,  for,  while  the  anterior 
wall  of  the  right  ventricle  was  laid  bare 


to  a  greater  or  less  extent  in  these  cases, 
as  it  was  in  every  case  under  observation, 
in  but  one  of  them  was  tlie  apex  of  the 
heart  exposed,  while  in  only  two  of  them 
the  right  auricle,  the  aorta  and  pulmonary 
artery  were  also  somewhat  uncovered. 

The  superficial  cardiac  space  was  in  all 
these  cases  actually  triangular  in  shape,* 
llie  lower  limit  or  base  of  the  triangle 
being  the  lower  border  of  the  heart.  If, 
however,  the  lower  boundary  of  the  heart 
had  occupied  a  lower  position  in  relation 
to  the  adjoining  margins  and  the  lower 
boundaries  of  the  lungs,  then  that  space 
would  have  been  four-sided  in  shape  in 
the  majority  of  these  instances  (6  in  10) ; 
for  in  them  the  inner  border  of  the  left 
lung,  after  it  had  left  the  heart,  curved  in 
a  downward  direction.  If,  therefore,  the 
heart  had  not  shrunk  upwards  in  these 
instances,  the  superficial  cardiac  space 
would,  like  the  other  cases,  have  been 
four-sided  in  shape. 

When,  as  is  usually  the  case,  the  super- 
ficial space  of  the  heart  is  bounded  by 
four  sides,'  the  heart,  which  moulds  for 
itself  a  place  between  and  within  the 
lungs,  comes  forward  to  the  surface  at 
that  part  where  the  organ  is  massive  and 
its  walls  are  powerful.  The  inner  edge 
of  the  right  lung  descends  in  a  straiglit 
line  behind  the  sternum,  but  the  edge  of 
the  left  lung  leaves  the  right  lung,  and 
deviates  to  the  left  at  a  variable  point. 
This  deviating  edge  of  the  upper  lobe  of 
the  left  lung,  which  is  suspended  like  a 
curtain  above  the  upper  margin  of  the 
superficial  space  of  the  heart,  describes  a 
double  curve,  first  convex,  where  it  leaves 
the  right  lung,  and  then  concave,  where  it 
begins  to  dip  downwards  to  form  the  outer 
edge  of  the  space.  It  then,  as  I  have 
already  observed,  again  tends  to  curve  in- 
wards, and  to  form  the  tongue  of  lung 
that  enfolds  the  apex  of  the  heart.  The 
breadth  of  the  cardiac  space,  measured 
along  its  base  at  the  lower  boundary  of 
the  heart,  varied  from  an  inch  and  a  half 
to  four  inches  and  a  third  (4'3  inch).  The 
Ijreadth  of  the  lower  boundary  of  the 
superficial  cardiac  space  varied  in  three- 
fourths  of  the  cases  (37  in  50)  from  two  to 
four  inches ;  it  was  less  than  two  inches 
in  one-fifth  of  them  (9  in  50),  two-thirds 
of  these  being  youthful,  and  it  was  above 
four  inches  in  four  of  them. 

The  superficial  cardiac  space  was,  as  a 
rule,  narrower  at  its  upper  than  at  its 
lower  boundary  (in  35  of  50  eases) ;  but 

'  I  have  grouped  the  remainder  of  the 
cases,  amounting  to  fifty,  under  the  common 
heading  of  those  in  which  the  superficial 
space  of  the  heart  was  bounded  by  four  sides, 
but  in  seven  of  these  cases  the  space  was  al- 
most triangular  in  shape,  and  in  a  few  other 
instances  irregularity  in  outline  modified  the 
typical  four-sided  form  of  the  space. 
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sometimes  this  was  reversed,  the  space 
being  narrower  below  than  above  (in  10 
of  5U  cases).  In  a  few  instances  (5)  the 
space  was  of  equal  breadth  above  and  be- 
low. 

The  lower  boundary  of  the  superficial 
cardiac  space  measured  less  than  three 
inehes  in  all  but  one  of  those  instances  in 
which  it  was  narrower  than  the  upper 
boundary  of  that  space. 

The  inner  borders  of  the  right  and  left 
lungs  were  in  contact  with  each  other  be- 
hind the  upper  portion  of  the  sternum  so 
as  to  cover  the  great  vessels  in  three-fifths 
of  the  cases  under  examination  (in  35  of 
59).  In  the  remaining  two-fltlhs  of  the 
cases  (24  in  59)  a  space  varying  in  width 
from  the  eighth  of  an  inch  to  au  inch  and 
a  half  was  interposed  between  the  inner 
borders  of  the  right  and  left  lungs  at  the 
upper  part  of  the  front  of  the  chest.  In 
one-third  of  these  instances  (7  in  -24)  the 
space  between  the  edges  of  the  lungs  was 
less  than  the  third  of  an  inch,  so  that, 
practically,  these  cases  may  be  added  to 
those  in  which  the  edges  of  the  lung  were 
in  contact,  which  brings  up  their  propor- 
tion to  three-fourths  of  the  total  number 
of  ciises  ol)served  (42  in  59). 

The  point  of  separation  and  divergence 
of  the  left  and  right  lungs  in  these  cases, 
including  those  in  which  the  lungs  were 
nearly  in  contact,  varied  from  the  level  of 
the  first  intercostal  space  to  that  of  the 
fifth  cartilage.  In  three-fourths  of  the 
cases  this  point  of  separation  varied  in 
position  from  the  level  of  the  second 
space  to  that  of  the  fourth  cartilage. 

In  the  seventeen  cases  in  which  the 
lungs  were  separated  from  each  other  over 
the  great  vessels  to  an  extent  ranging 
from  almost  half  an  inch  to  an  inch  and  a 
half,  the  position  of  the  point  of  diverg- 
ence of  the  right  and  left  lungs  varied 
from  the  level  of  the  first  cartilages  to  that 
of  the  third,  the  level  of  the  second  car- 
tilages and  second  spaces  being  the  more 
usual  situation  of  the  point  of  divergence 
in  this  group  of  cases. 
■  There  was  much  variation  in  the  rela- 
tive size  of  the  right  and  left  lungs.  The 
two  lungs  were  about  of  equal  size  in 
more  than  one-fourth  of  the  cases  (17  in 
59),  the  right  lung  was  larger  than  the 
left  in  nearly  one-half  of  them  (27  in  59), 
and  the  left  lung  was  larger  than  the 
right  in  one-fourth  of  them  (15  in  59), 

Although  the  right  lung  was  so  often 
larger  than  the  left,  yet  the  base  of  the 
left  lung  was  lower  at  the  side  than  that 
of  the  right  lung  three  times  more  often 
than  the  reverse,  the  bases  of  the  two 
lungs  being  on  the  same  level  in  one- 
fourth  of  the  cases  (14  in  57). 

When  the  right  and  left  lungs  met  to- 
gether behind  the  upper  half  of  the  ster- 
num to  form  a  covering  over  the  great 
vessels,  the  margin  of  the  right  lung  ex- 


tended to  the  left  of  a  line  drawn  down  the 
middle  of  the  bone  inorc  often  than  that 
of  the  left  lung  extended  to  the  right  of 
that  line  in  the  proportion  of  35  to  15, 
while  in  nine  instances  the  edges  <A'  the 
two  lungs  lay  in  contact  behind  the  mid- 
dle line  of  the  sternum. 

Below  the  point  of  separation  of  the  two 
lungs,  while  the  left  lung  deviated,  as  we 
have  seen,  extensively  "to  the  left,  the 
right  lung  usually  (in  42  of  GO  cases)  de- 
viated at  first  very  slightly  and  then  more 
definitely  to  the  right,  so  that  at  its  hiwer 
anterior  border  the  left  inner  margin  of 
the  right  lung  at  the  level  of  the  lower 
boundary  of  the  heart  was  usually  situated 
to  the  right  of  the  middle  line  of  the  ster- 
num, the  extent  to  which  it  did  so  vary- 
ing from  the  tenth  of  an  inch  to  an  inch 
and  three-quarters.  In  less  than  one- 
third  of  the  cases  (18  in  GO)  the  left  margin 
of  the  right  lung,  at  or  a  little  above,  the 
level  of  the  lower  boundary  of  the  heart, 
extended  to  the  left  of  the  middle  line  of 
the  sternum. 

When  the  superficial  cardiac  space  was, 
small,  measuring  less  than  two  inches 
across,  the  inner  margin  of  the  right  lung 
extended  to  the  left  of  the  centre  of  the 
chest  in  three-fifths  of  the  cases  ( 10  in  18). 
When,  however,  the  space  was  of  medium 
size  (2  to  3  inches  wide),  the  right  lung 
passed  to  the  left  of  the  middle  line  in  less 
than  one-fifth  of  the  cases  (4  in  21)  ;  and 
wdien  the  space  was  large  (above  3  inches 
wide),  the  right  lung  extended  thus  to  the 
left  of  the  middle  fine  over  the  superficial 
cardiac  space  in  only  one-tenth  of  the 
cases  (2  in  21). 

The  upper  boundary  of  the  superficial 
cardiac  space,  which  is  an  important 
landmark  to  tlie  clinical  worker,  is  formed 
by  the  lower  anterior  border  of  the  upper 
lobe  of  the  left  lung  after  it  deviates  from 
its  point  of  separation  from  the  right  lung. 
I  have  already  described  the  direction 
and  nature  of  this  curve. 

The  margin  of  lung,  which  thus  forms 
the  upper  boundary  of  the  superficial  car- 
diac space,  lay  immediately  behind  one  or 
other  of  the  left  costal  cartilages  or  their 
spaces,  and  it  generally  took  the  down- 
ward direction  of  the  cartilage  behind 
which  it  lay,  or  was  somewhat  more  in- 
clined. It  generally  lay  behind  one  car- 
tilage or  space,  from"  the  point  at  which  it 
left  the  sternum  to  the  point  where  it 
curved  downwards  to  form  the  left  border 
of  the  superficial  cardiac  space.  It  some- 
times, however,  took  a  more  ol.tlique  di- 
rection downwards,  and  crossed  from 
behind  one  cartilage  to  behind  the  next 
space  below,  and  then,  after  crossing  that 
space,  it  spent  itself  behind  the  next  car- 
tilage below.  The  upper  boundary  of  the 
cardiac  space  varied  in  position  from  the 
level  of  the  second  left  costal  cartilage  to 
that  of  the  fifth,  but  it  was  most  frequently 
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present  behind  the  third  or  fourth  carti- 
lage or  the  fourth  space,  being  thus  situated 
in  tliree-flftlis  of  the  cases  (35  in  (30). 

In  three  of  the  cases  the  surface  of  tlie 
heart  exposed  below  the  lower  edge  of  the 
left  lung  was  a  mere  belt  composed  of  the 
lower  boundary  of  the  right  ventricle, 
this  belt  being  from  two  inches  to  two 
inches  and  a  half  in  diameter  from  side 
to  side,  and  from  a  fifth  to  a  little  over 
one-half  of  an  inch  from  above  down- 
wards. The  heart  had  been  lifted  up- 
wards behind  the  lungs  by  great  disten- 
sion of  the  stomach  and  intestines  in 
these  three  cases,  and  the  front  of  the 
cage  of  the  chest  had  been  also  lifted  up- 
wards by  the  same  agencj^  while  the 
lungs  had  expanded  downwards  under 
the  influence  of  the  forward  movement  of 
the  ribs. 


Extent  to  which  the  Surface  of 
THE  Heart  is  Exposed. 

In  every  instance  more  or  less  of  the 
right  ventricle  was  uncovered.  A  very 
small  portion  of  the  right  ventricle  was 
exposed  in  the  t^vo  instances  in  which 
there  was  a  narrow  longitudinal  chink 
over  the  front  of  the  heart,  and  in  the 
three  in  which  the  exposed  surface  of  the 
organ  was  a  very  narrow  belt  extending 
frona  right  to  left  along  the  lower  border 
of  the  ventricle. 

In  nearly  one-half  of  the  cases  (25  in  60) 
the  right  ventricle  was  the  only  part  of 
the  heart  that  was  exposed  at  the  super- 
ficial cardiac  space.  In  five  other  cases 
the  apex  of  the  heart  was  the  only  addi- 
tional part  brought  into  view  by  the  late- 
ral withdrawal  of  the  lung.  In  almost 
one-half  of  the  cases  (25  in  60)  the  apex  of 
the  heart  was  in  contact  with  the  walls  of 
the  chest,  the  pericardium  intervening  ; 
and  in  one-third  of  them  (19  in  60)  the 
higher  portion  of  the  left  ventricle  was 
also  exposed  to  a  greater  or  less  extent. 
In  only  one  instance  was  the  whole  of  the 
narrow  anterior  portion  of  the  left  ven- 
tricle laid  bare.  In  the  rest  of  the  cases, 
more  or  less  of  the  upper  portion  of  the 
left  ventricle  was  covered  by  the  edge  of 
the  left  lung  where  it  overlaps  the  ifront 
of  the  heart. 

The  right  auricle  was  uncovered  to  a 
greater  or  less  extent  in  one-fifth  of  the 
cases  (11  in  59),  and  in  all  but  three  of 
these  its  auricular  appendix  was  also  ap- 
parent. In  one  instance  the  whole  of  the 
auricle  was  exposed.  The  tip  of  the  au- 
ricle was  just  visible  in  eight  additional 
cases. 

The  whole  of  the  ascending  portion  of 
the  aorta  was  exposed  to  view  in  nine 
instances,  and  it  was  visible  on  its  right 
side  in  three,  on  its  left  side  in  four,  and 
at  its  middle  in  one.     Thus  the  aorta  was 


more  or  less  exposed  in  nearly  one-fourth 
of  the  cases. 

The  Avhole  of  the  pulmonary  artery  was 
laid  bare  in  only  one  instance,  but  in 
eight  other  cases  the  right  side  of  the  ves- 
sel, and  in  five  others  the  left  side  of  the 
vessel,  was  respectively  exposed.  The 
arterial  cone  of  the  right  ventricle  was 
completely  covered  by  the  lungs  in  one- 
third  of  the  cases  (20  in  59).  In  certain 
cases  (10)  a  very  small  portion  of  the  cone 
was  uncovered  just  below  the  point  of 
separation  of  the  right  and  left  lungs. 
These  cases  may  practically  be  added  to 
those  in  which  tlie  cone  was  completely 
concealed,  so  that,  with  this  reservation, 
it  may  be  said  that  the  cone  was  covered 
with  lung  in  one-half  of  the  cases  (.31  in 
59).  In  several  instances,  only  one-fourth 
of  the  arterial  cone  was  exposed,  while  in 
one  instance  the  whole  of  it  was  uncover- 
ed. Between  these  extreme  cases  there 
was  every  variety  in  the  extent  to  which 
the  cone  was  brought  into  view. 


FBONT  VIEW;  DURING  LIFE. 

AVe  have  just  seen  that  after  death  the 
healthy  heart  and  great  vessels,  and  the 
ditl'erent  parts  composing  them,  present 
great  variety  in  position  ;  and  that  al- 
though perhaps  in  no  two  instances  do 
those  parts  occupy  precisely  the  same 
relative  situation,  yet  in  a  considerable 
proportion  of  the  cases,  and  within  cer- 
tain limits,  they  present  a  standard  or 
average  position. 

During  life  in  like  manner  the  healthy 
heart  and  great  vessels  vary  much  in  I'ela- 
tive  situation,  yet  those  parts,  within  cer- 
tain orderly  limits,  regulated  and  modified 
by  the  various  demands  of  life,  maintain 
a  standard  or  average  position. 

It  is  evident  that  during  life,  when  the 
heart  is  at  work  and  in  motion,  sending 
blood  to  and  receiving  blood  from  the 
lungs  and  every  part  of  the  frame,  the 
position  of  the  heart  and  great  vessels  is 
different  from  what  it  is  when  observed 
in  the  dead  body.  A  knowledge  of  the 
position  of  the  heart  and  the  gre^at  vessels 
during  life,  when  in  active  motion,  is 
essential  to  the  clinical  worker,  and  not 
merely  that  of  the  anatomy  of  the  dead 
organ. 

I  shall  here,  therefore,  endeavor  to  de- 
scribe the  averar;e  position  of  the  heart 
and  great  vessels  in  the  living  frame,  from 
the  study  of  the  situation  of  those  parts 
after  death  and  during  hfe,  and  of  the 
movements  of  the  heart  when  in  action, 
and  when  influenced  by  respiration. 

When  the  exertions  of  the  body  are 
prolonged  and  iiowerful,  the  heart  acts 
with  corresponding   power ;   it    receives 
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and  distributes  more  blood  than  when  the 
body  is  at  rest,  and  its  size,  and  that  of 
its  great  vessels,  become  enlarged.  When, 
however,  the  body  is  in  repose  the  heart's 
action  is  weakened ;  it  receives  and  sends 
out  less  blood,  and  its  size  and  that  of  its 
great  vessels  are  diminished.  The  used 
power  and  the  size  of  the  heart,  and  the 
supply  of  blood  to  and  from  the  organ, 
strictly  balance  the  actual  demands  of  the 
body,  whether  in  action  or  at  rest. 

Under  the  like  circumstances  the  lungs, 
answering  to  the  demands  on  respiration, 
enlarge  or  lessen  in  size,  and  the  volume 
of  the  cage  of  the  chest  is  correspondingly 
larger  or  smaller,  while  the  pitch  of  the 
diaphragm  is  lower  or  higher,  so  as  di- 
rectly to  depress  or  elevate  the  heart.  As 
the  result,  therefore,  of  these  changes, 
thus  induced  by  respiration,  the  heart, 
when  it  enlarges  during  exertion,  is  low 
and  deep,  and  when  it  lessens  during  rest, 
is  high  and  superficial. 

In  a  corresponding  manner,  and  for  the 
same  reasons,  the  heart  is  large,  low,  and 
deep  in  strong  laboring  men,  while  it  is 
small,  high,  and  shallow  in  weak  youths 
of  sedentary  habits.     In  women  and  in 

Fig.  62. 


children  the  heart  is  proportionally 
smaller  and  higher  than  in  adult  men  ; 
and  in  the  scale  of  life,  from  infancy  to 
old  age,  the  heart  tends  proportionally  to 
increase  in  size,  and  to  become  lower  and 
deeper  in  position. 

In  order  that  we  may  have  before  us 
the  movements  of  the  heart  and  great  ves- 
sels during  the  varied  exercises  of  life,  I 
shall,  before  describing  the  position  nf 
those  parts  in  the  living  body,  give  a  In-ief 
account  of  the  action  of  the  heart,  of  the 
currents  of  blood  through  the  cavities  of 
the  heart,  and  of  the  movements  of  the 
heart  caused  by  respiration. 


Movements  of  the  Heart.   (See  Figs. 
62,  m,  08,  09.) 

I  have  observed,  with  the  valuable  as- 
sistance of  Dr.  Broadbent,  the  movements 
of  the  heart  in  the  dog  and  the  donkey, 
Avhen  under  the  influence  of  chloroform ; 
and  from  those  observations,  and  the 
careful  examination  of  the  human  heart 
in  many  subjects,  I  have  constructed 
figures  62,  63,  68,  and  69,  representing  the 

Fig.  63. 


Front  view. 


Side  view. 


The  continuous  )ines  indicate  the  position  of  the  outlines  of  the  various  parts  of  the  heart  during  the  systole 
of  the  ventricles;  the  interrupted  lines  indicate  the  position  of  Ihe  same  parts  during  the  dinstole  o(  the  ven- 
tricles ;  the  arrows  point  out  the  direction  and  extent  of  the  movements  of  the  walls  of  the  heart  during  the 
systole.  Fig.  62  shows  the  transverse,  vertical,  and  ohlique  measurements  in  millniielres  during  the  systole 
and  the  diastole. 


heart  in  man  in  the  opposite  conditions  of 
complete  ventricular  contraction  and  dila- 
tation. In  figures  62  and  63,  the  direction 
and  extent  of  the  movements  of  the  walls 
during  the  ventricular  systole  are  repre- 
sented by  arrows. 
The  appearance  of  the  heart  in  motion 
VOL.  II.— 26 


is  very  striking.  The  ventricles,  during 
their  systole,  contract  from  all  sides  upon 
their  own  centre  and  become  wrinkled, 
and  the  arteries  and  veins  on  their  surface 
are  full  and  tortuous,  while  the  auricles 
become  purple,  plump,  and  glistening. 
During  the    diastole,   the  aspect    is  re- 
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versed.  The  ventricles  enlarge  and  be- 
come smooth,  their  superficial  vessels 
almost  disappearing,  wliile  the  auricles 
shrink,  aud  become  pale  and  wrinkled. 

The  Systole  of  the  Venti-irlcs. — During 
the  systole,  the  ventricles,  when  looked  at 
in  front,  contract  from  all  sides  towards  a 
given  centre,  which  is  situated  on  the 
right  ventricle  a  little  to  the  right  of  the 
septum,  about  midway  between  the  origin 
of  the  puhuonary  artery  and  the  lower 
boundary  of  the  ventricle,  where  it  rests 
upon  the  diaphragm.  The  contraction  of 
the  right  ventricle,  owing  to  its  position 
at  the  front  of  the  heart,  and  its  conse- 
quent complete  exposure,  is  marked  and 
vigorous.  The  whole  right  margin  of  the 
ventricle,  at  its  juncture  to  the  auricle, 
moves  extensively  from  right  to  left;  while 
its  left  margin,  at  the  longitudinal  furrow 
or  septum  between  the  ventricles,  moves 
to  a  comparatively  slight  degree  from  left 
to  right.  At  the  same  time  the  top  of  the 
ventricle,  at  the  origin  of  the  pulmonary 
artery,  descends,  while  its  lower  border, 
where  it  rests  on  the  diaphragm,  ascends. 

The  point  of  rest  towards  which  these 
various  movements  converge  corresponds 
closely  with  the  attachment  of  the  ante- 
rior papillary  muscle. 

The  right  auricle  and  superior  vena 
cava  are  distended,  and  the  pulmonary 
artery  is  enlarged  and  lengthened  sinml- 
taneously  with  the  contraction  of  the  ven- 
tricle. The  auricle,  which  just  before 
was  wrinkled,  becomes  full;  and  its  auric- 
ular portion  aud  left  edge  move  rapidly 
inwards,  and  to  the  left,"  so  as  to  replace 
the  vi'utricle.  The  movement  of  the 
auricular  portion  is  remarkable.  It  sud- 
denly enlarges  and  becomes  purple,  and 
its  tip  moves  from  the  right  to  the  left 
edge  of  the  sternum,  at  the  level  of  the 
third  costal  cartilage. 

The  vigorous  contraction  of  the  left 
ventricle  is  only  visible  at  its  apex  and 
along  its  left  border,  since  the  rest  of  the 
cavity  is  hidden  by  the  right  ventricle. 
The  apex  has  a  revolving  movement,  up- 
wards, forwards,  and  to  the  right.  The 
left  border  of  the  ventricle,  like  the  apex, 
moves  forwards  and  to  the  right ;  but 
while  the  portion  of  the  ventricle  near  the 
apex  ascends,  the  portion  near  the  base 
descends.  The  appendix  of  the  left  auri- 
cle, which  during  the  diastole  of  the  ven- 
tricle is  scarcely  visible,  descends  during 
the  systole,  and  moves  rapidly  forwards 
and  downwards,  so  as  to  replace  the  re- 
treating ventricles,  and  to  fill  up  the 
angle  lietween  them  and  the  pulmonary 
artery. 

When  we  remove  the  left  ribs  and  look 
at  the  heart  from  the  left  side  so  as  to 
obtain  a  profile  view,  tlie  animal  lying 
upon  the  back,  we  see  that  the  whole  left 
ventricle  moves  forwards  during  the  sys- 
tole, the  posterior  wall  advancing  much 


more  than  the  anterior  ;  and  that  the  base 
of  the  ventricle  descends,  while  the  ape.x 
ascends,  so  that  apex  and  base  approxi- 
mate. It  is  difficult  to  fix  upon  the  pre- 
cise zone  of  rest  of  the  ventricular  walls 
towards  which  the  ape.K  ascends  and  the 
base  descends,  but  it  is  somewhere  about 
the  middle  of  the  ventricle,  nearer,  per- 
haps, to  the  apex  than  the  base.  This 
region  of  stable  equilibrium  corresponds 
to  a  similar  point  of  rest  in  the  papillary 
muscles.  Owing  to  this  arrangement, 
the  ventricles  and  their  valves  adjust 
themselves  to  each  other  during  the  ven- 
tricular contraction. 

The  left  auricle,  like  the  right,  enlarges 
during  the  systole,  and  as  the  base  of  the 
ventricle  then  descends  and  advances,  the 
ventricular  attachment  of  the  swollen 
auricle  descends  likewise,  apparently,  as 
it  were,  pushing  the  base  of  the  ventricle 
before  it. 

When  the  left  ventricle  propels  its  con- 
tents into  the  aorta,  the  arch  of  the  aorta 
is  distended  and  lengthened,  and  its  root, 
like  that  of  the  pulmonary  artery,  de- 
scends. The  arch  of  the  aorta  enlarges 
both  in  length  and  breadth,  and  becomes 
tense  and  rigid.  Its  lateral  enlargement 
is  small,  but  its  elongation  is  considerable ; 
and  its  orifice,  like  that  of  the  pulmonary 
artery,  descends  during  the  systole. 

During  the  systole,  the  auricles  and 
great  vessels  enlarge,  and  descend  into 
the  place  just  left  by  the  retreating  ven- 
tricles ;  there  is,  therefore,  more  blood  at 
the  base  of  the  heart  at  the  end  of  the 
systole  than  at  the  end  of  the  diastole. 
Since,  however,  during  the  systole,  both 
ventricles  contract,  the  increase  of  the 
blood  at  the  base  probably  balances  its 
diminution  towards  the  apex.  During 
the  pause  which  follows  the  dilatation  of 
the  ventricles,  the  blood  continues  to  flow 
into  the  auricle,  so  that  the  amount  of 
blood  in  the  heart  and  great  vessels  is 
greater  just  before  the  ventricular  systole 
than  at  any  other  period. 

Movements  of  the  Papillary  Min^i'les. — 
That  I  might  observe  the  action  of  the 
papillary  muscles,  I  removed  the  anterior 
wall  of  the  right  ventricle  when  the  heart 
was  beating  in  situ;  and  I  found  that  the 
tip  of  the  anterior  papillary  muscle  of  the 
right  ventricle  contracted  towards  the 
septum  during  the  systole. 

I  then  removed  the  septum,  so  as  to 
expose  the  two  papillary  muscles  of  the 
left  ventricle,  and  I  noticed  that  both  the 
muscles,  which  during  the  diastole  were 
wide  apart,  approximated  and  came  close 
together  during  the  systole.  At  the  same 
time  the  muscles  shortened  towards  their 
ovyn  centre,  so  that  their  tips  and  their 
tendinous  cords  descended  to  the  left 
towards  the  apex  of  the  ventricle,  while 
their  roots  of  attachment  near  the  apex 
ascended  to  the  right  towards  the  base  of 
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the  ventricle.  The  fixed  point  towards 
which  the  two  ends  approximated  corre- 
sponded apparently  to  the  zone  of  rest,  or 
stable  equilibrium,  in  the  walls  of  the 
ventricle,  towards  which  the  base  and  the 
apex  of  the  ventricle  approximate  during 
the  systole. 

Action  of  the  Mitral  and  Tricuspid 
Valves. — In  order  that  I  might  see  the 
movements  of  the  mitral  and  tricuspid 
valves,  I  cut  out  the  heart  when  beating 
vigorously,  and  immersed  it  in  water. 
The  ventricles  contracted  with  force,  and 
expelled  the  water  from  the  great  arteries 
during  each  systole.  The  jet  from  the 
aorta  was  six  inches  in  length.  The  seg- 
ments of  the  mitral  and  tricuspid  valves 
were  seen  to  come  together  at  their 
notched  and  bead-like  margins,  so  as  to 
close  the  valves  during  the  systole,  and 
prevent  the  efflux  of  a  drop  of  liquid. 

At  the  beginning  of  each  diastole  the 
margins  of  the  valves  separated  quickly 
from  each  other,  so  as  to  admit  the  flow 
of  water  freely  into  the  cavity. 


DiRECTIOlSr  OF  THE  CURRENTS  OF  BlOOD 

IN  THE  Cavities    of    the    Heart. 
(See  Figs.  64,  65.) 

In  the  left  ventricle,  the  aperture  of 
entrance,  the  mitral  orifice,  is  contiguous 
to  the  aperture  of  exit,  the  aortic  orifice, 
the  two    orifices    being  separated  by  a 


membranous  septum  consisting  of  the 
anterior  flap  of  the  mitral  valve.  In  the 
right  ventricle,  the  aperture  of  entrance, 
the  tricuspid  orifice  is  at  a  distance  from 
the  aperture  of  exit  at  the  pulmonary 
artery,  the  two  orifices  being  separated  by 
the  muscular  channel  of  the  conus  urlrri- 
osus.  In  the  left  ventricle  the  current  of 
blood  inwards,  which  descends  during 
the  diastole  behind  the  anterior  segment 
of  the  mitral  valve,  is  parallel  in  direction 
to  the  current  of  blood  outwards,  which 
ascends  during  the  systole  in  front  of  that 
segment.  (Fig.  64.)  In  the  right  ven- 
tricle the  current  of  blood  inwards  is  at 
right  angles  to  the  current  of  blood  out- 
wards, since  the  blood  enters  the  cavity 
from  right  to  left,  and  leaves  it  from  be- 
low upwards  (Fig.  65).  During  the  sys- 
tole the  stream  of  blood  in  the  left  ventri- 
cle takes  a  spiral  direction  towards  the 
aortic  orifice,  in  accordance  with  the 
direction  of  the  aorta  itself.  The  stream 
of  blood  in  the  right  ventricle,  as  it  as- 
cends, mounts  over  the  bulging  septum, 
being  restrained  by  the  concave  anterior 
wall  of  the  ventricle.  This  upward  stream, 
which  narrows  as  it  ascends,  thus  takes 
the  curved  direction  upwards,  backwards, 
and  inwards  of  the  conus  arteriosus  and 
the  pulmonary  artery.  In  the  left  ven- 
tricle, the  anterior  segment  of  the  mitral 
valve  and  the  right  and  left  papillary 
muscles,  form  a  hollow  channel  for  the 
stream  of  blood,  which,  as  it  ascends  to 


Fig.  64. 


Fig.  65. 


Showing  the  direction  of  the  currents  of  the  hlood 
in  the  left  side  of  the  heart. 


Showing  the  direction  of  the  currents  of  the  blood 
in  the  riffht  side  of  the  heart. 


the  aorta,  presses  upon  the  under  surface 
of  the  valve.  In  the  right  ventricle  the 
stream  of  blood,  as  it  ascends,  sweeps 
onwards  at  right  angles  to  the  under  sur- 
face of  the  tricuspid  valve,  and  rushes 


between  and  across  the  papillary  mus- 
cles, and  through  the  tendinous  cordage 
that  connects  the  muscles  to  the  flaps  of 
the  valve. 
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The  Movements  of  the  Heart 
CAUSED  BY  Kespieation  (See  Figs. 
66,  67.) 

During  inspiration  the  diaphragm  in 
its  descent  draws  downwards  tlie  fibrous 
sac  and  floor  of  tlie  pericardium,  and  tlie 
whole  of  its  contents.  The  heart  rests 
upon  the  central  tendon  of  the  diaphragm 
which  forms  the  floor  of  the  pericardium, 
and  it  therefore  necessarily  rises  and  falls 
with  the  rise  and  fall  of  the  diaphragm. 
The  descent  of  the  diaphragm  is  accom- 
panied by  the  advance  of  the  anterior 
wall  of  the  chest,  which  produces  the 
corresponding  expansion  of  the  lungs 
anteriorly.  The  central  tendon  of  the 
diaphragm  forming  the  floor  of  the  peri- 


cardium presents  an  inclined  plane,  upon 
which  the  heart  glides  forwards  and  down- 
wards during  inspiration,  under  the  com- 
bined influence  of  the  descent  of  the  di- 
aphragm and  the  forward  movement  of 
the  ribs  and  sternum.  Whatever  be  the 
cause  of  the  altered  level  of  the  dia- 
phragm, whether  it  contracts  and  de- 
scends, as  in  inspiration,  or  is  pushed 
downwards  by  fluid  or  tumors  in  the 
chest — whether  it  is  raised  during  expira- 
tion, or  pushed  upwards  by  distension  of 
the  stomach  and  intestines,  by  fluid  in 
the  abdomen,  by  abdominal  tumors,  or 
by  abscess  or  other  affection.s  of  the  liver ; 
\'>'hatever,  in  short,  be  the  cause  producing 
the  ascent  or  descent  of  the  diaphragm, 
a  corresponding  ascent  or  descent  of  the 


Fig.  66. 


Showing  the  position  of  the  heart  and  great  vessels  in  relation  to  the  walls  of  the  chest,  and  the  lungs  in  l 
healthy  man  at  the  end  of  a  forced  expiration. 


heart  must  ensue.  The  only  exception  is 
the  displacement  downwards  of  the  cen- 
tral tendon  of  the  diaphragm  by  means  of 
effusion  into  the  pericardial  sac,  when 
the  fluid  interposes  itself  between  the 
heart  and  the  diaphragm,  with  the  effect 
of  pushing  the  diaphragm  downwards  and 
the  heart  upwards.  An  important  part 
IS  played  by  the  pericardium  in  the  in- 
fluence of  respiration  on  the  position  of 
the  heart.     The  central  tendon  of  the 


diaphragm  forms  the  base  of  the  pericar- 
dium, upon  which  the  heart  rests  as  upon 
a  floor.  The  aponeurotic  structure  of  the 
pericardium,  which  takes  its  origin  from 
the  central  tendon,  ascends  so  as  to  form 
a  strong  fibrous  pouch  which  envelops 
the  whole  heart,  and  gives  off"  a  fibrous 
investment  to  each  of  the  great  vessels  as 
they  enter  or  leave  the  pericardial  sac. 
Through  the  medium  of  this  aponeurotic 
structure,  the  diaphragm,  during  its  de- 


MOVEMENTS    OF    THE    HEART    CAUSED    BY    RESPIRATION. 


405 


scent,  acts  so  as  to  draw  downwards  the 
great  vessels  simultaneously  with  the 
heart. 

The  respiratory  movements  of  the  heart 
are  vertical.  The  organ  and  all  its  parts 
and  great  vessels  move  downwards  during 
inspiration,  and  move  upwards  during 
expiration.  While,  therefore,  the  vertical 
relations  of  the  heart  and  great  vessels  to 
the  parietes  of  the  chest  are  altered,  the 
lateral  relations  of  the  various  parts  of 
the  heart  and  great  vessels  to  each  other 
are  unaltered,  and  their  relative  positions 
to  the  surrounding  organs  are  not  mate- 
rially changed. 

Whiie  the  diaphragm  descends  during 
inspiration,  carrying  with  it  the  heart, 
the  front  and  sides  of  the  cage  of  the  chest, 
formed  by  the  ribs  and  sternum,  ascend. 
The  change  in  the  position  of  the  heart  in 


relation  to  the  ribs  and  sternum  is,  there- 
fore, doubled  in  extent  by  the  twofold 
operation  of  the  descent  of  the  diaphragm 
and  the  heart  simultaneously  with  the 
ascent  of  the  cage  of  the  chest. 

Inspiration,  besides  causing  the  descent 
of  the  heart,  produces  also  a  lengthening 
and  general  eularg  ^ment  of  the  organ  and 
its  great  vessels.  The  lengthening  of  the 
heart  and  its  vessels  tells  with  decreasing 
effect  from  below  upwards.  The  descent 
of  the  great  vessels  in  the  neck  is  much,  but 
not  completely,  restrained  by  the  attach- 
ments of  those  vessels.  The  innominate, 
the  left  carotid  and  the  subclavian  arteries, 
and  the  ascending  aorta  are  elongated 
and  straightened  to  a  considerable  extent, 
and  as  less  blood  is  sent  into  those  vessels 
during  inspiration  than  during  expiration, 
they  are  lessened  in  width  at  the  same 


Fig.  67. 


Showing  the  poBition  of  the  heart  and  Rreat  vessels  in  relation  to  the  walls  of  the  chest,  and  the  lungs  in  a 

healthy  man  at  the  end  of  a  deep  inspiration. 

Note.—The  lower  boundary  of  the  heart  ought  to  have  been  somewhat  lower  in  this  figure. 


time  that  they  are  increased  in  length. 
The  enlargement  of  the  cavities  of  the 
heart  is  limited  to  the  right  side.  Tlie 
right  auricle  receives  in  increased  quan- 
tity the  blood  which  has  been  stored  up 
in  the  hepatic  and  portal  vessels  and  the 
great  veins  during  expiration.  The  space 
in  the  vessels  of  the  expanded  lungs  for 


the  reception  of  blood  is  increased ;  the 
blood  is  sent  with  greater  ease  through 
the  pulmonary  artery  from  the  right  ven- 
tricle, in  consequence  of  the  enlargement 
of  the  pulmonary  capillaries,  and  is  at  the 
same  time  sent  in  greater  quantity  from 
that  cavity,  because  its  supply  of  blood, 
derived  from  the  auricle,  is  materially  in- 
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creased  during  inspira.tion.  The  vense 
cavte,  the  right  auricle,  the  left  ventricle, 
and  the  pulmonary  artery  are  therefore 
enlarged  both  in  length  and  width.  The 
supply  of  blood  to  and  from  the  right 
cavities  of  the  heart,  which  is  thus  in- 
creased during  inspiration,  is  then  prob- 
ably associated  with  a  corresponding 
diminution  in  the  supply  of  blood  to  and 
from  the  left  cavities  of  the  heart.  The 
blood  is  retained  in  the  pulmonary  vessels 
in  augmented  quantity  during  inspira- 
tion. We  may  infer  that  less  blood  is 
sent  then  into  the  left  auricle,  and  we  know 
that  less  blood  is  sent  then  into  the  system 
through  the  arteries  from  the  left  ventri- 
cle, than  during  expiration. 

The  result  of  the  various  co-operating 
and  contending  forces  which  I  have  just 
considered  are  exhibited  with,  I  believe, 
an  approach  to  accuracy  in  Figs.  GO  and 
67,  respecting  the  position  of  the  heart 
and  great  vessels  in  relation  to  the  cage  of 
the  chest  and  the  lungs  at  the  end  of  a 
forced  expiration,  and  at  the  end  of  a 
deep  inspiration. 

The  greatest  change  in  the  relative  po- 
sition of  the  heart  during  inspiration 
takes  place  at  its  lower  boundary,  the 
descent  of  which  is  equal  to  that  of  the 
central  tendon  of  the  diaphragm,  or  at 
least  one  inch.  The  upward  movement 
at  the  same  time  of  the  lower  end  of  the 
sternum  and  the  adjoining  cartilages  is 
about  one  inch  also,  the  resulting 
change  in  the  relative  position  of  the 
lower  boundary  of  the  heart  and  the  ex- 
ternal walls  ought  to  be,  and  I  believe  is, 
though  I  have  not  ascertained  it  by  exact 
demonstration,  about  two  inches.  The 
ascertained  change  in  the  relative  posi- 
tion of  those  parts  is  such,  that  the  lower 
boundary  of  the  right  ventricle,  at  the 
end  of  expiration,  is  situated  behind  the 
lower  end  of  the  sternum,  and  at  the  end 
of  inspiration,  behind  the  lower  end  of  the 
ensiform  cartilage.  The  result  during 
hfe,  in  a  robust  man,  is  that  at  the  end  of 
expiration,  the  impulse  of  the  right  ven- 
tricle may  be  perceptible  to  the  left  of 
the  lower  end  of  the  sternum  ;  while  at 
the  end  of  inspiration  it  is  to  be  seen  and 
felt  beating  with  considerable  force  over, 
below,  and  to  the  left  of  the  ensiform  car- 
tilage, or  in  other  words,  at  the  epigas- 
trium. The  heart  has  in  fact  descended 
into  the  space  previously  occupied  by  the 
liver  and  stomach,  and  instead  of  being 
protected  at  the  part  spoken  of  by  a  bony 
framework,  is  at  the  end  of  a  deep  inspi- 
ration only  covered  to  each  side  of  the 
ensiform  cartilage  by  the  abdominal  mus- 
cles. The  apex  of  the  left  ventricle  de- 
scends to  the  same  extent  during  a  deep 
inspiration,  or  from  the  fifth  rib  to  the 
seventh  costal  cartilage.  The  impulse  at 
the  apex,  which  at  the  end  of  expiration 
is  often  felt  beating  with  force  in  the 


fourth  intercostal  space,  is  at  the  end  of  a 
deep  inspiration  quite  imperceptible.  I 
need  not  go  through  the  whole  of  the  de- 
tails of  the  altered  relative  positions  of  the 
heart  and  great  vessels  in  relation  to  the 
ribs  and  sternum  during  expiration,  and 
at  the  end  of  a  d(."ep  inspiration.  They 
speak  for  themselves,  and  are  exhibited 
in  the  accompanying  figures.  It  will  suf- 
fice, if  I  describe  the  altered  bearings  of 
the  principal  landmarks.  A  transverse 
boundary  line  drawn  across  the  top  of  the 
right  auricle  and  right  ventricle  corre- 
sponds with  the  attachment  of  the  great 
vessels  to  the  heart.  This  transverse 
line,  which  marks  the  position  of  the 
aorta  above  the  right  auricle,  and  the  com- 
mencement of  the  pulmonary  artery,  ex- 
tends at  the  end  of  expiration  across  the 
second  intercostal  spaces,  and  the  inter- 
vening portion  of  the  sternum  a  little  below 
the  manubrium  ;  while  at  the  end  of  in- 
spiration it  crosses  the  lower  boundary  of 
the  third  intercostal  spaces,  and  the  visible 
commencement  of  the  aorta  makes  a  cor- 
responding descent  behind  the  sternum. 
The  top  of  the  arch  of  the  aorta  which  at 
the  beginning  of  a  deep  inspiration  is  a 
little  below  the  top  of  the  manubrium,  is, 
at  the  end  of  it,  at  or  at  a  little  above  the 
lower  end  of  that  bone. 

The  vertical  and  forward  respiratory 
movements  of  the  heart  explain  the  dif- 
ference in  the  position  of  the  heart  in  re- 
lation to  the  walls  of  the  chest  in  weak 
persons  with  flat  chests  on  the  one  hand, 
and  in  those  who  are  full-chested  and 
robust  on  the  other.  The  relations  of  the 
heart  and  great  vessels  to  the  cage  of  the 
chest  follow  the  type  of  expiration  in  the 
feeble,  and  the  type  of  inspiration  in  the 
strong. 


Front    View    of    the    Heaet   and 
Great  Yessels  in  a  Healthy  Man 

WITH  A  "WELL-FOKMED    ChEST.      (See 

Figs.  68,  69.) 

The  heart  and  great  vessels  occupy  the 
central  region  of  the  chest.  The  ]owet 
boundary  of  the  right  ventricle  is  situated 
behind  the  ensiform  cartilage,  and  is 
about  half  an  inch  or  more  below  the 
lower  end  of  the  osseous  sternum  ;'  and 

'  All  ihe  works  on  the  diagnosis  of  tlie  dis- 
eases of  the  lieart  with  which  I  am  acquaint- 
ed, whether  published  in  this  country  or  in 
Germany,  represent  the  lower  boundary  of 
the  heart  as  Ijeing  situated  above  the  lower 
end  of  the  sternum.  Several  of  these  works 
have  evidently  taken  their  figures  from 
Luschka's  well-known  drawing,  which  gives 
undoubtedly  an  accurate  view  of  the  heart 
and  the  surrounding  parts  in  the  dead  hody 
from  which  it  was  taken.  It  gives,  however, 
on  that  very  account,  an  inaccurate  view  of 
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the  top  of  the  arch  of  the  aorta,  at  the 
origia  of  the  innoiiiinate  and  left  carotid 
arteries,  is  about  half  an  inch  or  more  be- 
low the  upper  end  of  the  sternum. 

The  breadth  of  the  heart  is  about  one- 
half  of  the  breadth  of  the   cliest.     The 

the  relative  position  of  the  heart  in  the  living 
man. 

I  have  just  stated  that  the  lower  boundary 
of  the  heart  is  situated  behind  the  ensiform 
cartilage,  about  half  an  inch  or  more  below 
tlie  lower  end  of  the  osseous  sternum,  and 
have  done  so  on  tlie  following  grounds  : — 

(1)  At  the  time  of  death  the  heart  is 
raised  by  the  elevation  of  the  diaphragm 
during  the  final  expiration.  After  death  the 
heart  contracts  upwards  towards  its  higher 
points  of  attachment,  so  as  to  leave  an  aver- 
age space  of  half  an  inch  between  the  lower 
boundary  of  the  heart  and  the  lower  botm- 
dary  of  the  front  of  the  pericardium ;  that 
space  being  the  exact  measure  of  the  upward 
shrinking  of  the  heart  after  death.  Tlie 
lower  boundary  of  the  heart  was  situated 
behind  the  end  of  tlie  osseous  sternum  in  one- 
fifth,  and  below  that  point  in  two-fiftlis  of  my 
oases,  while  it  was  above  that  point  in  two- 
fiftlis  of  them.  Tlie  lower  boundary  of  the 
frmi  of  the  pericardium,  which  marks  the 
position  of  the  lower  boundary  of  the  heart 
itself  at  the  time  of  death,  was  behind  tlie 
lower  end  of  the  sternum  in  one-fifth,  and 
below  that  point  (being  situated  behind  the 
upper  portion  of  tlie  ensiform  cartilage)  in 
two-thirds  of  my  cases,  while  it  was  above 
that  point  in  only  one-eighth  of  them. 

(2)  We  have  already  seen  (pp.  371,  372) 
that  there  is  a  general  correspondence  between 
the  relation  of  the  lower  boundary  of  the  right 
ventricle  to  the  end  of  the  osseous  sternum, 
and  the  relation  of  the  lower  border  of  the 
apex  of  the  heart  to  the  inferior  edge  of  the 
fifth  costal  cartilige  and  rib.  The  inferior 
edge  of  the  junction  of  the  fifth  cartilage  and 
rib  was  on  a  lower  level  than  the  end  of  the 
sternum  by  from  a  quarter  of  an  inch  to  an 
incli  and  a  quarter  in  60  out  of  71  cases,  was 
on  the  same  level  in  5,  and  was  about  that 
level  in  6  instances.  It  is  evident  that,  with 
few  exceptions,  the  apex-beat  could  not  be 
felt  in  the  fifth  space  if  the  lower  boundary  of 
the  heart  were  situated  above  the  end  of  the 
sternum. 

(3)  The  lower  edge  of  the  anterior  portion 
of  the  right  lung  at  its  left  border  corresponds, 
as  a  rule,  witli  the  lower  boundary  of  the 
heart  at  the  same  situation.  In  six  cases  the 
lower  edge  of  that  portion  of  the  right  lung 
was  behind  or  on  a  level  with  the  lower  end 
of  the  sternum  ;  in  three  it  was  above  that 
point  to  the  extent  of  half  an  inch ;  and  in 
twenty  it  was  below  that  point  to  an  extent 
varying  from  a  quarter  of  an  inch  to  an  inch 
and  a  half,  or,  in  one  exceptional  case,  two 
inches.  We  may  therefore  infer  that  the 
lower  boundary  of  the  heart  was  situated  in 
two-thirds  of  these  cases  behind  the  ensiform 
cartilage,  in  one-fifth  of  them  behind  the 
lower  end  of  the  osseous  sternum,  and  in  only 
one-tenth  of  them  above  that  end  of  the  bone. 


heart,  at  its  extreme  limits,  extends  for  a 
little  more  than  one-third  of  its  breadth 
into  the  right  side  of  the  chest,  and  for  a 
little  less  than  two-thirds  of  its  breadth 
into  the  left  side  of  the  chest,  or  in  that 
proportion  to  the  right  and  left  of  a  verti- 
cal line  drawn  down  the  middle  of  the 
sternum. 

During  the  systole  of  the  ventricles  the 
proportion  of  the  heart  in  the  left  side  of 
tlie  chest  lessens,  owing  to  the  inward 
contraction  of  the  left  border  of  the  left 
ventricle,  while  that  in  the  right  side  of 
the  chest  increases,  owing  to  the  outward 
expansion  of  the  right  border  of  the  right 
auricle. 

The  boundary  line  across  the  sternum, 
between  the  upper  border  of  the  heart 
and  the  lower  limit  of  the  great  vessels,  is 
on  a  level  with  the  third  costal  cartilages. 

The  lower  boundary  of  the  heart  ex- 
tends, with  a  slight  inclination  down- 
wards, from  about  half  an  inch  below  the 
lower  end  of  the  sterniuu  to  the  fifth  left 
space,  just  above  or  on  a  level  with  the 
upper  edge  of  the  sixth  left  cartilage. 
Tlie  lower  boundary  of  the  heart  ascends 
during  the  systole  of  the  ventricle,  and 
descends  during  its  diastole  ;  it  descends 
also  during  ordinary  inspiration,  and 
ascends  during  ordinary  expiration  for 
about  the  third  of  an  inch.  A  deep  in- 
spiration may  bring  down  the  lower  border 
of  the  heart  to  the  lower  end  of  the  ensi- 
form cartilage,  and  a  forced  expiration 
may  raise  it  to  or  above  the  level  of  the 
lower  end  of  the  sternum. 

The  left  boundary  of  the  heart  at  its 
apex  is  situated  to  the  left  of  the  junction 
of  the  fifth  rib  to  its  costal  cartilage,  and 
beliind  or  to  the  left  of  a  vertical  line 
drawn  downwards  from  the  left  nipple.' 
The  right  boundary  of  the  heart  extends 
about  an  inch  to  the  right  of  the  right 
edge  of  the  sternum. 

The-  Bight  Side  of  the  iTcart.— The 
right  cavities  occupy  the  whole  front  of 
the  heart  with  the  exception  of  its  left 
portion,  where  the  left  ventricle  comes 
into  view  from  behind  the  riglit  ventricle 
to  the  extent  of  an  inch  in  breadth.  The 
transverse  or  auriculo-ventricular  furrow 
forms  the  external  apparent  separation 
between  the  right  auricle  and  right  ven- 
tricle. The  auriculo-ventricular  furrow 
sweeps  backwards  and  forwards  to  so 
great  an  extent,  to  the  left  during  the  sys- 
tole, and  to  the  right  during  the  diastole, 
that  it  presents  no  fixed  position  during 
life,  but  ranges  to  and  fro  between  certain 
limits.  The  upper  end  of  the  furrow  may 
be  situated  at  the  left  edge  or  at  the  mid- 


'  I  have  made  comparatively  few  observa- 
tions as  to  the  position  of  the  left  nipple  in 
relation  to  the  junction  of  the  adjoining  ribs 
to  their  cartilages  and  the  left  boundary  of 
the  heart  at  its  apex. 
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die  line  of  the  sternum,  on  a  level  with  the 
third  cartilage  ;  and  ils  lower  end  may  be 
placed  a  little  below  and  to  the  right  of 
the  lower  end  of  the  sternum,  being  be- 
hind the  sternal  end  of  the  seventh  car- 
tilage, hut  it  may  extend  for  fully  half  an 
inch  to  the  right  of  this  position.  The 
transverse  furrow  thus  crosses  behind  the 


lower  half  of  the  sternum  obliquely  from 
left  to  right,  and  from  above  downwards. 
The  upper  third  of  the  transverse  furrow 
forms  a  true  line  of  separation  between 
the  auricular  appendix  and  the  arterial 
cone  of  the  right  ventricle  ;  but  the  lower 
two-thirds  of  "the  furrow  lie  about  half  an 
inch  to  the  right  of  the  tricuspid  orifice 


Fi;.  «S. 


"  aRRINlMI  THD£:l.  . 


SYSTOLE. 


Showing  the  positioa  and  relative  size  of  the  various  cavities  of  the  heart  and  of  (he  great  vessels  during  the 
ventricular  systole  in  a  healthy,  well-formed  man. 

Note, — The  fifth  cartilages  were  unusually  high  in  the  hody  from  which  figures  68  and  69  were  takeu. 


and  the  line  of  division  between  the  right 
auricle  and  the  right  ventricle.  The  right 
transverse  or  "  auriculo-ventricular"  fur- 
row is  not  therefore  at  this  part  of  its 
course  a  true  line  of  separation  between 
the  right  auricle  and  ventricle,  but  is 
thrown  half  an  inch  to  the  right  of  that 
line  by  the  presence  there  of  the  right 
coronary  vessels,  and  the  couch  of  fat  in 
which  they  are  imbedded. 

T/je  BAght  Auricle. — The  right  auricle 
is  broad  above,  where  it  widens  out  into 
the  auricular  appendix,  especially  during 
the  systole,  and  lies  behind  the  middle  of 


the  sternum,  reaching  from  its  right  often 
to  its  left  edge,  on  a  level  with  the  third 
cartilages  ;  and  it  is  narrow  below,  where 
it  appears  to  come  to  a  point  at  the  lower 
end  of  the  transverse  furrow,  to  the  right 
of  the  lower  end  of  the  sternum.  The 
real  or  internal  breadth  of  the  right  auri- 
cle is,  as  I  have  just  explained,  greater 
than  its  apparent  or  external  breadth 
along  the  line  of  the  transverse  furrow. 
When,  therefore,  the  lower  portion  of 
that  furrow  is  situated  a  little  to  the  right 
of  the  sternum,  the  lower  portion  of  the 
tricuspid  orifice  is  covered  by  the  lower 
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end  of  the  sternum,  a  little  to  the  right 
of  the  middle  line  of  that  bone.  The 
right  1)oundary  of  the  auricle  extends  be- 
hind the  right  costal  cartilages  for  about 
an  inch  beyond  the  right  edge  of  the  ster- 
num. 

The  right  auricle  undergoes  more  change 
in  form  during  the  action  of  the  heart 


than  any  portion  of  the  organ.  Durino- 
the  systole  of  the  ventricles  the  auricle 
retains  its  length,  but  it  becomes  twice 
as  wide,  and  its  whole  surface,  instead  of 
being  pale  and  wrinkled,  is  purple,  plump 
and  glistening.  The  ventricular  border 
moves  extensively  to  the  loft,  so  as  to  pass 
from  the  right  margin  to  the  middle  line 


Fig.  09. 
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DIASTOLE. 

Showing  the  position  and  relative  size  of  the  various  cavities  of  the  heart  and  of  the  great  vessels  duriag  the 
diastole  of  the  ventricie.s  in  a  healthy,  well-formed  jnau. 


of  the  sternum,  while  its  right  border 
expands  a  little  to  the  right.  There  is  a 
slight  descent  of  the  upper  and  lower  bor- 
ders of  the  right  auricle  during  the  con- 
traction of  the  ventricles.  During  the 
diastole  of  the  ventricles  these  appear- 
ances and  movements  are  reversed. 

The  Bight  Ventricle.— The  right  ventri- 
cle forms  the  solid  muscular  front  of  the 
heart,  and  is  flanked  to  the  right  by  the 
right  auricle,  and  to  the  left  by  that  small 
portion  of  the  left  ventricle  that  comes 
into  view  in  front  of  the  heart,  and  forms 
its  left  border. 

The  right  ventricle,  when  exposed  to 
view  in  front  of  the  heart,  presents  a  pyr- 


amidal shape.  The  base  of  the  pyramid 
is  formed  by  the  lower  boundary  of  the 
ventricle,  which  rests  on  the  central  ten- 
don of  the  diaphragm,  and  extends,  with  a 
slight  obliquity  downwards  and  from  right 
to  left,  from  the  right  auricle  to  the  apex 
of  the  left  ventricle  ;  its  upper  border  is 
crowned  by  the  pulmonary  artery,  which 
forms  the  apex  of  the  pyramid  :  its  left 
border  is  formed  by  the  longitudinal  fur- 
row, which  divides  the  right  from  the  left 
ventricle  ;  and  its  ostensible  right  border 
by  the  transverse  furrow  which  appa- 
rently separates  the  right  auricle  from  the 
right  ventricle,  the  actual  separation  of 
tirose  two  cavities  at  the  tricuspid  orifice 
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being  situated,  as  I  have  just  stated, 
about  half  an  inch  to  the  left  of  the  trans- 
verse furrow. 

The  right  ventricle,  in  its  vertical  diam- 
eter or  length,  extends  from  the  third  left 
cartilage  to  the  sixth,  which  are  the  car- 
diac cartilages.  In  its  transverse  diame- 
ter, or  breadth,  the  right  ventricle  extends 
from  the  transverse  furrow,  at  or  to  the 
right  of  the  right  edge  of  the  sternum  be- 
low, and  somewhat  to  the  right  of  the  left 
edge  of  the  sternum  above,  to  the  anterior 
longitudinal  furrow,  which  is  situated  be- 
hind or  a  little  to  the  right  of  the  junction 
of  the  left  costal  cartilages  to  their  ribs 
from  the  tliird  to  the  fifth. 

The  length  or  vertical  measurement  of 
the  ventricle  is  greater  than  its  breadth 
or  transverse  measurement  in  the  propor- 
tion of  about  four  to  three.  The  body  of 
the  ventricle  forms  about  the  lower  two- 
thirds  of  the  cavity  extending  from  the 
fourth  left  cartilage  to  the  sixth,  and  the 
CORKS  arteriosus  forms  about  the  upper 
third  of  the  cavity  extending  from  the 
third  left  cartilage  to  the  fourth.  The 
arterial  cone  of  the  right  venti'icle  nar- 
rows from  below  upwards  until  it  ends  in 
the  pulmonary  artery,  and  the  breadth  of 
the  cone  a  little  below  the  origin  of  the 
pulmonary  artery  in  relation  to  that  of 
the  body  of  the  right  ventricle,  is  in  the 
proportion  of  nearly  three  to  five,  or  in 
other  words,  the  width  of  the  cone  is 
nearly  three-fifths  of  the  width  of  the 
body  of  tlie  right  ventricle. 

Owing  to  the  arterial  cone  being  so 
much  narrower  than  the  body  of  the  right 
ventricle,  especially  at  its  right  border, 
the  transverse  furrow  extends  further  to 
the  left  at  its  upper  than  at  its  lower  bor- 
der by  more  than  an  inch.  In  conse- 
quence of  this  great  deviation  towards  its 
upper  end  the  transverse  furrow  presents 
a  double  curve,  which,  looking  to  the 
right,  is  concave  above,  where  the  rounded 
auricular  appendix  fits  into  the  hollow 
profile  of  the  arterial  cone  ;  and  convex 
below,  where  it  is  situated  half  an  inch  to 
the  right  of  the  tricuspid  orifice. 

The  longitudinal  furrow  takes  a  down- 
ward direction,  with  a  slight  inclination 
to  the  left,  this  inclination  to  the  left  in- 
creasing rapidly  towards  the  lower  end 
where  it  approaches  the  apex.  In  con- 
sequence of  this,  the  longitudinal  furrow 
also  presents  a  double  curve,  which,  look- 
ing to  the  left  is  convex  above,  concave 
below.  The  deviation  to  the  left  of  the 
lower  end  of  the  longitudinal  furrow  is 
caused  by  the  deviation  to  the  left  of  the 
cavity  of  the  right  ventricle  as  it  ap- 
proaches the  apex  of  the  heart.  The  fur- 
row between  the  ventricles  turns  to  the 
left  at  its  inferior  extremity,  and,  so  to 
speak,  cuts  through  the  apex  of  the  heart. 
The  apex  of  the  heart  is  thus  composed  of 
the  apex  of  the  left  ventricle  and  the  ad- 


joining left  end  of  the  lower  border  of  the 
right  ventricle. 

During  the  contraction  of  the  right 
ventricle  its  four  sides  approximate  to- 
wards a  point  of  rest  or  stable  equilib- 
rium, which  is  situated  on  the  anterior 
wall  of  the  cavity,  over  or  close  to  the 
attachment  of  the  anterior  papillary  mus- 
cle, a  little  to  the  left  of  the  longitudinal 
furrow,  and  slightly  nearer  to  the  lower 
than  the  upper  border  of  the  ventricle. 
The  movement  of  the  trans\erse  furrow 
to  the  left  is  extensive,  and  that  of  the 
longitudinal  furrow  to  the  right  is  slight ; 
the  downward  movement  of  the  upper 
border  at  the  origin  of  the  pulmonary 
artery  is  considerable,  and  the  upward 
movement  of  the  lower  border  of  the  ven- 
tricle is  somewhat  less.  The  right  bor- 
der of  the  conus  arteriosus  moves  less  to 
the  left  than  the  right  border  of  the  ven- 
tricle at  the  tricuspid  orifice.  At  the 
same  time  the  surface  of  the  ventricle  he- 
comes  wrinkled,  and  its  coronary  vessels 
start  out  from  the  surface  and  become 
tortuous.  During  the  dilatation  of  the 
ventricle  the  reverse  movements  take 
place,  its  surface  becomes  smooth,  ghsten- 
ing,  and  rounded,  and  the  vessels  on  its 
surface  cease  to  be  prominent.  (See  Fig. 
62,  page  401.) 

The  Lift  Ventricle. — The  left  ventricle, 
where  seen  in  front,  conies  into  view  to 
the  left  of  the  right  ventricle,  and  forms 
the  convex  left  border  of  the  heart.  The 
left  ventricle  forms  here  a  comparatively 
long,  narrow  slip,  extending  from  the  third 
left  space  down  to  the  fifth,  and  from  the 
longitudinal  furrow  behind  or  to  the  right 
of  the  junction  of  the  corresponding  ribs 
to  their  cartilages,  to  the  left  border  of 
the  heart,  which  reaches  up  to  or  just 
beyond  the  left  nipple.  This  visible  an- 
terior portion  of  the  left  ventricle  is  of  the 
greatest  width  at  and  below  its  middle, 
behind  the  fourth  space  and  the  fifth  car- 
tilage. Above  and  below  this  region  the 
ventricle  narrows,  coming  to  a  point  at 
the  apex  below,  and  above  bearing  to  the 
right,  where  it  is  finally  hidden  by  the  ap- 
pendix of  the  left  auricle.  The  breadth 
of  the  anterior  visible  portion  of  the  ven- 
tricle at  its  widest  part  is  about  one-fifth 
of  the  breadth  of  the  heart. 

The  apex  of  the  heart  occupies  the  fifth 
space,  its  lower  border  being  situated  just 
above  or  behind  the  upper  edge  of  the 
sixth  cartilage  and  rib,  and  its  left  border 
being  at  or  a  little  beyond  a  vertical  line 
drawn  down  from  the  nipple. 

During  the  contraction  of  the  left  ven- 
tricle the  right  and  left  borders  of  its  visi- 
ble anterior  portion  both  move  a  little  to 
the  right,  its  base  and  upper  portion  de- 
scend, and  its  lower  portion  and  apex 
ascend,  both  portions  moving  forwards 
and  to  the  right.  (See  Fis.  63,  page  401.) 

The  Appendix  of  the  Left  Auricle  is  situ- 
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ated  behind  the  third  left  cai-tilage  close 
to  its  junction  with  the  third  rib,  and  fills 
up  the  angle  or  space  between  the  upper 
end  of  the  left  and  right  ventricles,  at  the 
top  of  the  longitudinal  furrow,  and  the 
left  boundary  of  the  origin  of  the  pul- 
monary artery. 

The  left  auricular  appendix  is  much 
more  prominent  and  extensive  during  the 
contraction  of  the  ventricles,  when  its 
right  and  lower  borders  move  respectively 
considerably  to  the  right  and  downwards, 
and  its  left  and  upper  borders  move  ob- 
liquely to  the  right  and  slightly  down- 
wards, than  it  is  during  the  dilatation  of 
the  ventricles,  when  the  auricular  appen- 
dix shrinks  inwards  upon  itself. 

The  Great  Vessels. — The  great  vessels 
lie  side  by  side,  the  ascending  aorta  being 
in  the  centre,  the  pulmonary  artery  to  tlie 
left,  and  the  superior  vena  cava  to  the 
riglit,  behind  the  vipper  portion  of  the 
sternum  and  the  adjoining  costal  car- 
tilages, at  and  above  the  level  of  the  third 
cartilage. 

Tlie  Arch  of  the  Aorta. — The  root  of  the 
aorta,  including  the  aortic  orifice,  valve, 
and  sinuses,  is  hidden  in  the  centre  of  the 
heart.  The  ascending  aorta  comes  into 
view  just  above  the  appendix  of  the  right 
auricle,  on  a  level  with  the  third  costal 
cartilages,  and  is  covered  by  the  sternum, 
the  right  border  of  the  artery  being  situ- 
ated behind  or  a  little  to  the  left  of  the 
right  edge  of  the  sternum  ;  and  its  left 
border,  which  is  partially  covered  by  the 
right  border  of  the  pulmonary  artery, 
being  about  a  quarter  of  an  inch  or  less 
to  the  right  of  tlie  left  edge  of  the  ster- 
num. As  the  arch  of  the  aorta  ascends, 
it  bears  to  the  left,  and  at  the  point  where 
it  gives  origin  to  the  innominate  artery,  it 
is  exactly  behind  the  middle  line  of  the 
sternum.  From  this  point  the  transverse 
aorta  ascends  slightly  until  it  gives  origin 
to  the  left  carotid  artery,  whence  it  curves 
backwards  and  slightly  downwards,  with 
an  inclination  to  the  left,  and  gives  off  the 
left  subclavian  artery,  the  last  of  its  three 
great  branches.  The  left  carotid  arises 
just  within  a  line  drawn  downwards  from 
the  sternal  end  of  tlie  left  clavicle,  and 
the  left  subclavian  just  without  that  line. 
The  part  at  which  the  innominate  and 
left  carotid  arteries  take  their  origin  is 
the  highest  point  of  the  arch,  and  is  situ- 
ated about  three-quarters  of  an  inch  or 
rather  less  below  the  top  of  the  manu- 
brium, as  far  as  the  breadth  of  the  in- 
nominate artery  to  the  left  of  a  line  drawn 
down  the  middle  of  that  bone,  and  in 
front  of  the  lower  portion  of  the  body  of 
the  third  or  the  upper  portion  of  that  of 
the  fourth  dorsal  vertebra,  which  corre- 
sponds with  the  third  dorsal  spine,  which 
is  situated  midway  between  the  spines  of 
the  scapulae.  The  transverse  aorta,  as  it 
curves  backwards,  to  the  left  and  down-  1 


wards,  rests  first  on  the  front  and  left  side 
of  the  trachea,  and  then  upon  the  left 
side  of  the  oasophagus,  and  is  situated 
between  the  manubrium,  just  to  tlic  left 
of  the  middle  line,  from  tliree-quarters  of 
an  inch  or  less  below  the  top  of  the  bone 
down  to  its  lower  end  in  front,  and  the 
left  side  of  the  body  of  the  fourth  and  the 
upper  portion  of  the  fifth  dorsal  vertebra 
behind.  The  relations  of  the  transverse 
aorta  to  the  manubrium  in  front  are  very 
variable,  but  those  to  the  dorsal  vertebrge 
behind  are  less  so. 

The  deep  left  border  of  the  descending 
portion  of  the  arch  may  be  seen  in  a  front 
view,  and  this  border  is  situated  in  suc- 
cession behind  the  left  and  lower  portion 
of  the  manubrium,  near  its  junction  to 
the  first  rib,  the  first  space  and  the  sternal 
portion  of  tlie  second  left  costal  cartilage, 
and  the  adjoining  portion  of  the  sternum. 
The  relations  of  this  important  portion  of 
the  arch  will  be  considered  when  the  side 
and  back  views  of  the  heart  and  great 
vessels  are  described. 

The  ascending  aorta  just  above  the 
right  auricular  appendix  descends  slightly 
during  the  contraction  of  the  ventricles  ; 
but  the  top  of  the  arch,  at  the  origin  of 
the  innominate  and  left  carotid  arteries, 
is  scarcely  moved  during  the  contraction 
of  the  heart.  Inspiration  causes  the  de- 
scent of  the  ascending  and  transversa 
aorta  and  its  great  branches.  This  de- 
scent is  slight  during  ordinary  breathing, 
but  is  considerable  on  a  deep  inspiration. 
The  inspiratory  descent  of  the  arch  of  the 
aorta  is  much  less  than  that  of  the  root  of 
the  aorta  and  heart. 

The  Pulmonary  Artery. — The  origin  of 
the  pulmonary  artery  is  situated  behind 
the  upper  portion  of  the  third  left  carti- 
lage, and  its  top  lies  behind  the  second 
left  cartilage.  As  the  artery  ascends  to 
the  left  of  the  ascending  aorta,  it  occupies 
the  second  left  space  and  cartilage  for 
four-fifths  of  its  breadth,  and  Is  covered 
by  the  left  border  of  the  sternum  for  the 
remaining  fifth.  The  pulmonary  artery, 
at  its  origin,  is  situated  just  above  and 
within  the  appendix  of  the  left  auricle  ; 
and,  as  it  proceeds  on  its  course,  it  makes 
for  the  hollow  of  the  arch  of  the  aorta, 
through  which  it  sends  its  right  branch. 
Its  direction  is  therefore  much  more  from 
before  backwards  than  from  below  up- 
wards. The  remaining  course  of  the  ar- 
tery cannot  be  seen  in  front,  and  will  be 
considered  when  the  side  and  back  views 
of  the  heart  and  great  vessels  are  de- 
scribed. 

During  the  contraction  of  the  right  ven- 
tricle the  pulmonary  artery  descends  at 
its  origin  to  a  considerable  extent,  and 
the  higher  parts  of  the  artery  also  de- 
scend, "but  less  and  less  from  below  up- 
wards. At  the  same  time  the  whole 
artery  enlarges  and  lengthens.     The  pul- 
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monary  artery  descends  also  during  in- 
spiration, but  to  a  less  extent  than  the 
body  of  the  right  ventricle,  and  less  at  its 
upper  part  than  at  its  origin. 

The  tSiqicriiir  Vena  Cava. — The  supe- 
rior vena  cava  receives  the  right  and  left 
innominate  veins  a  little  below  the  level 
of  the  top  of  the  arch  of  the  aorta,  behind 
the  right  portion  of  the  manubrium,  mid- 
way between  the  upper  and  lower  end  of 
the  bone.  The  right  innominate  vein 
descends  behind  the  sternal  end  of  the 
right  clavicle,  and  the  left  innominate 
vein  crosses  in  front  of  the  three  great 
arteries,  just  at  or  above  their  origin  from 
the  arch  of  the  aorta.  The  superior  vena 
cava  descends  immediately  to  the  right  of 
the  sternum  behind  the  first  space,  the 
second  cartilage  and  the  second  space, 
and  it  opens  into  the  right  auricle  behind 
the  third  right  costal  cartilage. 

The  superior  vena  cava  descends  slight- 
ly at  its  point  of  entrance  into  the  right 
auricle  during  the  contraction  of  the  ven- 
tricle. It  descends  also  during  the  inspi- 
ration, but  to  a  greater  extent. 

The  lielation.  of  the  Lungs  to  the  Heart 
in  Front. — The  lungs  cover  the  great  ves- 
sels and  the  whole  of  the  heart  except  the 
more  prominent  portion  of  the  right  ven- 
tricle which  is  behind  the  cardiac  car- 
tilages. 

The  inner  margins  of  the  right  and  left 
lungs  in  front  meet  together  behind  the 
upper  two-thirds  of  the  sternum,  the  right 
lung,  as  a  rule,  passing  to  the  left  of  the 
centre  of  the  sternum,  so  as  to  encroach 
somewhat  on  the  left  side  of  the  chest. 
The  inner  margin  of  the  left  lung  sepa- 
rates from  that  of  the  right  lung,  and 
diverges  to  the  left  on  a  level  with  the 
fourth  left  costal  cartilage.  Thence  the 
lower  border  of  this  portion  of  the  lung 
extends  to  the  loft,  lying  behind  the  lower 
edge  of  the  fourth  cartilage  or  the  upper 
border  of  the  fourth  space,  and  in  front 
of  the  body  of  the  right  ventricle.  Before 
this  border  of  the  lung  reaches  the  longi- 
tudinal furrow  and  the  junction  of  the 
cartilages  to  the  ribs,  it  curves  down- 
wards, crossing  within  the  fourth  space 
and  the  fifth  cartilage,  where  it  again 
curves  to  the  right,  so  as  to  form  a  hollow 
space  for  the  lodgment  of  the  apex  of  the 
heart.  After  crossing  the  fifth  space  the 
inner  margin  ends  in  the  lower  border  of 
the  upper  lobe,  which  is  situated  behind 
the  upper  edge  of  the  sixth  cartilage  and 
rib,  where  it  soon  ends  in  the  septum  that 
divides  the  upper  from  the  lower  lobe  of 
the  left  lung.  Owing  to  the  outward  and 
inward  curve  thus  made  by  the  inner 
margin  of  the  left  lung  where  it  crosses 
the  heart  to  form  the  left  and  lower  bor- 
der of  the  superficial  cardiac  space,  a  re- 
markable tongue  of  lung  is  formed  by  the 
inner  and  lower  borders  of  the  upper  lobe 


of  the  left  lung.  This  tongue  of  lung, 
owing  to  its  free  position  just  in  front  of 
the  interlobular  septum,  wraps  round  the 
apex  of  the  heart,  being  above,  below, 
outside  and  in  front  of  it,  so  as  to  adapt 
itself  to  every  movement  of  the  apex. 
When  the  apex  advances  it  recedes,  when 
the  apex  recedes  it  advances,  and  thus  it 
allows  free  play  to  the  apex  at  the  same 
time  that  it  softens  the  impulse  of  the 
apex  upon  the  walls  of  the  chest,  and 
shields  it,  when  it  becomes  again  flaccid, 
and  retires  within  its  nest. 

The  inner  margin  of  the  right  lung, 
after  that  of  the  left  lung  has  deviated  to 
the  left,  continues  its  course  downwards, 
behind  the  sternum,  being  nearer  to  the 
left  than  the  right  edge  of  that  bone.  It 
thus  completely  covers  the  transverse  fur- 
row, the  right  border  of  the  right  ven- 
tricle, and  the  tricuspid  orifice.  This 
inner  margin  of  the  right  lung  inclines  to 
the  left  before  it  reaches  the  lower  boun- 
dary of  the  heart,  where  it  soon  ends  in 
the  lower  margin  of  the  right  lung ;  which 
margin  lies  at  first  behind  the  upper  part 
of  the  ensiform  cartilage,  then  crosses  be- 
hind the  sternal  portion  of  the  seventh 
and  sixth  right  cartilages,  and  afterwards 
takes  its  course  to  the  right,  behind  or 
just  above  the  sixth  cartilage. 

It  is  evident,  from  what  has  just  been 
stated,  that  the  lungs  are  moulded  by  a 
natural  adaptation  to  the  form  and  struc- 
ture of  the  heart  and  great  vessels.  They 
thus  cover  the  soft  and  yielding  right 
auricle,  which  requires  the  additional  pro- 
tection of  the  soft  covering  in  which  it  is 
thus  imbedded  ;  they  thus  cover  the  great 
vessels,  which  do  not  advance  so  far  for- 
wards as  the  body  of  the  heart ;  they  thus 
cover  the  circuit  of  the  ventricles  around 
the  three  sides  of  the  superficial  cardiac 
space  ;  and  they  thus  leave  uncovered  the 
most  prominent  and  powerful  portion  of 
the  right  ventricle.  Obeying  this  law  of 
adaptation,  the  inner  margin  of  the  right 
lung  extends  inwards  and  to  the  left  along 
its  whole  length,  more  than  that  of  the  left 
lung  extends  to  the  right ;  for  the  greater 
prominence  of  the  pulmonary  artery,  of 
the  coMMS  arteriosus,  and  of  the  centre  of 
the  right  ventricle,  parts  that  are  situated 
to  the  left  of  the  middle  line  of  the  ster- 
num, offers  resistance  to  the  free  inward 
expansion  to  the  right  of  the  margin  of 
the  left  lung.  On  the  other  hand,  the  less 
prominence  of  the  ascending  aorta,  the 
soft  and  yielding  character  of  the  right 
auricle  and  its  appendix,  and  the  less 
prominence  of  the  right  border  of  the  right 
ventricle,  parts  that  are  situated  behind 
and  to  the  right  of  the  sternum,  allow  and 
even  invite  the  more  free  inward  expan- 
sion to  the  left  of  the  inner  margin  of  the 
right  lung.  The  inner  margins  of  the 
lungs,  in  short,  advance  freely  where  they 
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meet  with  the  least  resistance,  and  stop 
or  even  recede  where  they  meet  with  the 
greatest  resistance. 

The  Orifices  and  Valves  of  the  Heart  and 
the  Great  Arteries. — The  orifices  and  valves 
of  the  heart  may  be  considered  in  two 
orders :  (1)  As  they  are  superficial  or 
deep  in  situation,  when  tire  pulmonic  and 
tricuspid  orifices  and  valves  would  come 
first,  and  then  the  aortic  and  mitral  ori- 
fices and  valves;  and  (2)  as  they  are  ranged 
from  above  downwards,  wlicn  the  pul- 
monic orifice  and  valve  come  first  in  order, 
then  the  aortic,  then  the  mitral,  and  last 
the  tricuspid  orifice  and  valve.  1  shall 
consider  them  in  detail  according  to  the 
first  and  most  natural  of  those  orders, 
namely,  the  superficial  and  deep  orifices 
and  valves,  which  are  also  the  orifices  and 
valves  of  the  right  or  anterior  and  the  left 
or  posterior  cavities.  After  doing  so,  I 
shall  briefly  indicate  them,  for  the  sake 
of  their  common  connection,  in  their  order, 
from  above  downwards. 

The  orifice  of  the  pulmonary  artery  is 
the  highest  of  the  four  orifices,  and  its 
anterior  portion  is  situated  mainly  behind 
the  third  left  cartilage,  its  right  border 
being  covered  by  the  adjoining  edge  of  the 
sternum.  During  the  systole  of  the  ven- 
tricles the  anterior  portion  of  the  orifice 
of  the  pulmonary  artery  descends  into  the 
third  space. 

The  root  of  the  pulmonary  artery  con- 
si:5ts  of  two  anterior  sinuses  and  one  pos- 
terior sinus,  and  its  valve  consists  of  two 
flaps  in  front  and  one  behind,  each  in  its 
own  sinus.  The  position  of  the  anterior 
flaps  is  higher  than  tliat  of  the  posterior 
flap.  The  anterior  or  superficial  convex 
wall  of  the  right  ventricle  is  much  longer 
than  its  posterior  or  internal  convex  wall, 
owing  to  its  outer  wall  being  a  section  of 
a  raucli  larger  sphere  than  its  inner  one. 
When,  therefore,  the  right  ventricle  con- 
tracts, its  anterior  and  outer  wall  shortens 
and  draws  downwards  the  anterior  flaps 
of  the  pulmonic  valve  to  a  much  greater 
extent  than  the  posterior  and  inner  wall 
shortens  and  draws  downwards  the  pos- 
terior flap.  The  result  is  that  when  the 
right  ventricle  is  in  a  state  of  complete 
contraction,  the  anterior  and  posterior 
flaps  of  the  pulmonic  valve  are  nearly  on 
the  same  level ;  and  that  when  the  ven- 
tricle is  in  a  state  of  distension  the  anterior 
flaps  may  be  an  inch  higher  than  the  pos- 
terior flap.  This  is  well  seen  in  several 
of  Pirogofi''s  vertical  sections. 

The  tricuspid  orifice,  is  the  lowest  as 
well  as  the  most  superficial  of  the  four 
orifices,  and  is  separated  from  the  orifice 
of  the  pulmonary  artery  hy  the  conus 
arteriosus  of  the  right  ventricle.  In  a 
healthy  active  man  with  a  well-formed 
chest,  the  tricuspid  orifice  is  situated  be- 
hind the  lower  fourth  of  the  sternum  to 
the  right  of  the  middle  line  of  that  bone. 


its  upper  border  being  on  a  level  with  the 
lower  edge  of  the  fourth  cartilage,  and  its 
lower  border  being  behind  the  lower  end 
of  the  sternum,  and  the  articulation  to  it 
of  the  right  sixth  cartilage. 

The  tricuspid  orifice  is  situated  about 
half  an  inch  to  the  left  of  the  right  trans- 
verse auriculo-ventricular  furro^v.  It  is 
impossible  to  assign  accurately  a  fixed 
position  to  the  tricuspid  orifice,  o^ving  to 
its  extensive  movement  to  the  left  during 
the  contraction,  and  to  the  right  during 
the  dilatation  of  the  right  ventricle.  Tlie 
limits  of  the  range  of  this  movement  may, 
however,  be  defined  to  the  right  by  a  line 
a  little  to  the  right  of  the  sternum,  and  to 
the  left  by  a  line  a  little  to  the  left  of  the 
middle  line  of  that  bone,  the  orifice  play- 
ing backwards  and  forwards  behind,  and 
to  the  right  of  the  right  half  of  the  lower 
portion  of  the  sternum. 

The  position  of  the  flaps,  the  tendinous 
cords,  and  the  papillary  muscles  of  the 
tricuspid  valve  have  been  already  de- 
scribed in  detail."  It  will,  therefore,  be 
sufficient  to  say  here  that  the  papillary 
muscles  radiate  like  a  fan  upwards,  out- 
wards, and  downwards  from  the  cords 
and  flaps  of  the  valve  ;  that  the  superior 
papillary  muscle,  when  present,  afeceuds 
behind  the  fourth  cartilage  ;  that  the  an- 
terior papillary  muscle  takes  the  direction 
outwards  of  the  fifth  cartilage  ;  and  that 
the  inferior  papillary  muscles  descend  be- 
hind the  sixth  cartilage. 

The  root  of  the  aorta,^  including  its  ori- 
fice, valve  and  sinuses,  occupies  the  space 
between  the  pulmonic  and  tricuspid  ori- 
fices. The  root  of  the  aorta,  and  the  aor- 
tic vestibule,  which  is  the  channel  or 
chamber  with  rigid  walls  that  leads  to  it 
from  the  cavity  of  the  left  ventricle,  pro- 
ject forwards  fn  front  of  that  canity  and 
of  its  mitral  orifice,  so  that  the  orifice  of 
the  aorta,  covered  by  the  posterior  wall  of 
the  conus  arteriosus,  interposes  itself,  as 
has  just  been  stated,  between  the  pul- 
monic and  tricuspid  orifices.  By  this 
arrangement  the  aortic  orifice  advances 
more  nearly  to  the  front  of  the  chest,  the 
shallow  conus  arteriosus  being  in  front  of 
the  orifice,  and  the  deep  cavity  of  the 
rio-ht  ventricle  being  below  it.  Hence  the 
murmur  of  aortic  regurgitation,  and  an 
intensified  aortic  second  sound,  and  com- 
cident  doubling  of  that  sound,  are  heard 
loudly  over  and  to  the  left  of  the  middle 
third  of  the  sternum  in  front  of  the  arte- 
rial cone  and  the  root  of  the  aorta  ;  and 
feebly  over  and  to  the  left  of  the  lower 
third  of  the  sternum,  in  front  of  the  cavity 
of  the  right  ventricle.  The  root  of  the 
aorta  is  somewhat  overlapped  above  and 


1  See  pages  394-398.  ^ 

2  I  have  already  described  the  anatomical 
rehations  of  the  root  of  the  aorta.  (See  pages 
383-386.) 
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to  the  left  by  the  root  of  the  pulmonary 
artery,  aud  is  situated  accordingly  below 
and  to  the  right  of  the  pulmonic  oritice, 
behind  the  left  half  or  three-fifths  of  the 
sternum,  on  a  level  with  the  third  space, 
the  left  portion  of  the  aortic  orifice  ex- 
tending beyond  the  sternum  so  as  to  lie 
within  that  space.  The  upper  and  left 
border  of  the  aortic  orifice,  especially 
during  the  diastole,  is  seated  behind  the 
lower  portion  of  the  third  cartilage,  near 
the  sternum  ;  and  its  lower  aud  right 
border,  especially  during  the  systole,  is 
situated  behind  the  middle  line  of  the  ster- 
num, on  a  level  with  the  upper  portion  of 
the  fourth  cartilage. 

The  root  of  the  aorta  descends  consid- 
erably and  moves  to  the  left,  so  as  to  ap- 
proach towards  the  apex  during  the  con- 
traction of  the  left  ventricle,  and  at  the 
same  time  the  apex  moves  to  a  less  degree 
upwards,  and  to  the  right,  so  as  to  ap- 
proach towards  the  aortic  orifice. 

The  mitral  orifice  is  situated  partly  be- 
hind and  partly  below  the  level  of  the 
aortic  orifice,  its  upper  third  or  upper 
two-fifths  being  behind,  and  its  lower 
two-thirds  or  three-fifths  below  the  level 
of  that  orifice ;  and  partly  behind  and 
partly  above  the  level  of  the  tricuspid  ori- 
fice, its  lower  two-thirds  or  three-fourths 
being  behind,  and  its  upper  third  or 
fourth  being  above  the  le\el  of  that  ori- 
fice. The  mitral  orifice  is  seated  behind 
the  left  half  of  the  sternum,  at  the  upper 
two-thirds  of  the  lower  third  of  that  bone, 
on  a  level  with  the  fourth  cartilage,  the 
fourth  space,  and  the  upper  portion  of  the 
fifth  cartilage.  It  is  impossible  to  assign 
a  fixed  position  to  the  mitral  orifice,  for 
it,  like  the  tricuspid  orifice,  plays  to  and 
fro  during  the  contraction  and  dilatation 
of  the  ventricles.  The  limits  of  its  move- 
ment may,  however,  be  approximately 
defined  by  a  line  a  little  to  the  right  of 
the  middle  line  of  the  sternum  on  the  one 
hand  and  a  line  corresponding  to  the  left 
edge  of  the  sternum  on  the  other.  I  have 
already  described  the  anatomical  rela- 
tions of  the  mitral  valve,'  and  it  will 
therefore  be  suflScient  to  state  here  that 
the  left  or  upper  and  the  right  or  lower 
papillary  muscles,  starting  from  their  at- 
tachments through  their  tendinous  cords 
to  the  flaps  of  the  valve,  concentrate 
themselves  towards  their  roots  at  the 
apex,  instead  of  radiating  from  the  flaps 
upwards,  outwards,  and  downwards,  as 
in  the  instance  of  the  tricuspid  valve. 
The  left  or  superior  papillary  muscle 
usually  follows  the  course  of  the  fourth 
cartilage  and  space,  and  the  right  or  in- 
ferior papillary  muscle  that  of  the  fifth 
cartilage,  both  muscles  dipping  down- 
wards towards  the  lower  cartilage  or 
space  as  they  approach  the  apex. 


'  Bee  pages  391-394. 


It  may  be  gathered,  from  what  has  just 
been  said,  that  each  of  the  higher  orifices 
overlaps  in  position  the  orifice  immedi- 
ately below  it.  Thus  the  pulmonic  orifice 
at  its  lower  or  right  edge  is  situated  to  a 
slight  extent  in  front  of  the  upper  and  left 
edge  of  the  aortic  orifice  ;  the  right  pos- 
terior or  lower  flap  of  the  aortic  valve  is 
situated  in  front  of  the  upper  third  or 
two-fifths  of  the  mitral  orifice ;  and  the 
lower  two-thirds  or  three-fourths  of  the 
mitral  orifice  is  behind  the  corresponding 
upper  portion  of  the  tricuspid  orifice. 

The  position  of  the  orifices  and  valves 
of  the  heart  in  relation  to  the  deeper  parts 
of  the  heart  and  of  the  chest,  and  to  the 
spinal  column,  will  be  considered  wheu 
the  side  and  back  views  of  the  heart  and 
great  vessels  are  described. 


The  Position  of  the  Heart  and 
Great  Vessels  nsr  Eobust  and  Fee- 
ble Persons.  (See  Figs.  66,  67,  68, 
69,  70.) 

We  have  just  seen  that  respiration  ma- 
terially alters  the  position  of  the  heart 
and  the  great  vessels,  and  that  at  the  end 
of  a  deep  inspiration  the  lower  boundary 
of  the  heart  may  be  two  inches  lower  in 
relation  to  the  walls  of  the  chest  than  at 
the  end  of  a  forced  expiration.  Thus,  the 
lower  boundary  of  the  heart  is  situated 
behind  or  even  above  the  lower  end  of  the 
sternum  at  the  completion  of  a  forced  ex- 
piration ;  while  it  maj'  be  situated  at  the 
lower  end  of  the  ensiform  cartilage  at  the 
termination  of  a  deep  inspiration.  Again, 
the  top  of  the  arch  of  the  aorta  may  be 
situated  behind  the  upper  end  of  the  ma- 
nubrium at  the  end  of  a  forced  expiration, 
and  behind  its  lower  end  on  the  comple- 
tion of  a  deep  inspiration. 

This  great  change  is  produced  by  a 
double  agency,  acting  in  opposite  direc- 
tions :  one,  the  descent  of  tlie  diaphragm 
which  lowers  and  lengthens  the  heart  and 
great  vessels,  and  lengthens  the  lungs  by 
lowering  their  base ;  the  other,  the  aircent 
and  advance  of  the  walls  of  the  chest  in 
front.  This  combined  downward  move- 
ment of  the  heart  and  arteries,  and  up- 
ward movement  of  the  sternum  and  car- 
tilages, doubles  the  effect  on  the  position 
of  the  organ  in  relation  to  the  cartilages 
and  sternum. 

In  robust  persons,  who  lead  an  active 
and  laborious  life,  the  amount  of  reserved 
air  constantly  in  the  lungs  is  great,  the 
chest  is  high,  deep,  and  broad,  and  the 
heart  and  arteries  are  low  in  position  in 
relation  to  the  anterior  walls  of  the  chest. 
In  such  persons  the  chest  and  its  organs 
present  the  form  and  position  of  inspira- 
tion, and  they  have  therefore  the  infipirn- 
tory  type  of  chest.  (See  Pigs.  66,  67,  68, 
CO.) 
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In  feeble  persons,  on  the  other  hand, 
W^ho  lead  an  indoor  sedentary  life,  the 
amount  of  reserved  air  constantly  in  the 
lungs  is  small,  the  chest  is  flat  and  nar- 
row, and  tlie  heart  and  arteries  are  high 
in  position  in  relation  to  the  anterior 
walls  of  the  chest.  In  such  persons  the 
chest  and  its  organs  assume  the  form  and 
position  of  expiration,  and  they  present 
the  expiratory  type  of  chest.  (See  Tis;. 
70.) 

Fix.  YO. 


Sliuwm<?  the  heart  and  preat  vessels  iu  relation  to 
the  front  of  the  chest  and  the  lungs  in  a  slender  youth 
with  a  small  chest. 

In  robust  persons,  such  as  sailors,  mi- 
ners, laborers,  and  smiths,  the  lower 
boundary  of  the  heart  may  be  situated 
quite  an  inch  below  the  lower  end  of  the 
sternum,  so  that  the  heart  may  be  felt 
beating  in  the  epigastrium  to  the  left  of 
the  ensiform  cartilage  and  the  apex  of  the 
heart  may  be  situated  behind  the  sixth 
left  cartilage  or  space.  The  lungs  at  the 
same  time  enlarge  forwards  and  down- 
wards, so  as  to  interpose  themselves  be- 
tween the  heart  and  the  walls  of  the  chest, 
all  but  a  small  space  bounded  above  by 
the  fifth  cartilage,  on  the  right  by  the  en- 
siform cartilage,  and  on  the  left  by  the 
sixth  and  seventh  cartilages  near  their 
attachment  to  the  sternum.  The  heart's 
impulse  is,  therefore,  quite  imperceptible 


over  the  front  of  the  chest,  that  of  the 
riglit  ventricle  being  sometiiues  trans- 
ferred, as  I  have  just  said,  to  the  epigas- 
trium, and  the  apex  beat  is  lost,  beino- 
enveloped  in  the  folds  of  the  enlarged 
lung.  In  such  persons,  also,  the  top  of 
the  arch  of  the  aorta  is  low  in  position, 
being  perhaps  situated  quite  an  inch  be- 
low the  top  of  the  manubrium. 

The  position  of  the  lower  boundary  of 
the  heart  and  the  summit  of  the  arch  of 
the  aorta  being  unusually  low,  the  position 
of  every  part  of  the  heart  and  the  great 
arteries  is  also  correspondingly  low.  It 
is  not  necessary  to  describe  the  situation 
of  the  various  anatomical  points  in  detail, 
but  it  will  be  well  to  name  that  of  the 
leading  landmarks  of  the  heart  and  great 
arteries. 

The  boundary-line  across  the  third  car- 
tilage that  indicates  the  upper  border  of 
the  right  auricle  and  ventricle  and  the 
lower  limit  of  the  great  arteries  may  be 
shifted  downwards  to  the  level  of  the 
fourth  cartilages.  The  position  of  the 
origin  of  the  pulmonary  artery  in  front 
being  thus  given,  that  of  the  aperture  and 
valve  of  the  aorta,  being  a  degree  lower 
and  to  the  left,  may  be  inferred,  it  being 
situated  behind  and  a  little  to  the  left  o"f 
the  left  half  of  the  sternum,  on  a  level 
with  the  fourth  cartilage  and  the  fourth 
space.  The  mitral  and  tricuspid  orifices 
in  their  descending  order  take  each  of 
them  a  lower  position,  the  mitral  orifice 
being  situated  beliind  the  lower  fourth  of 
the  sternum,  its  upper  boundary  being  on 
a  level  with  the  fourth  space  and  its 
lower  border,  a  quarter  of  an  inch  above 
the  lower  end  of  the  sternum  ;  and  the 
tricuspid  orifice  being  behind  the  lower 
sixth  of  the  sternum  and  the  upper  por- 
tion of  the  ensiform  cartilage. 

In  feeble,  thin  persons,  of  sedentary  oc- 
cupation, or  in  those  wlio  have  only  re- 
cently recovered  from  illness,  the  lower 
boundary  of  the  heart  may  be  situated 
behind  the  lower  end  of  the  sternum,  or 
somewhat  higher,  and  its  apex  may  be 
present  behind  the  fifth  left  cartilage,  and 
may  be  felt,  therefore,  beating,  not  in  the 
fifth,  but  in  the  fourth  space.  Eich  lung 
at  the  same  time  lessens  at  its  Ijase,  and 
shrinks  away  from  before  the  ))0(ly  of  the 
heart,  uncovering  the  apex  and  the  left 
ventricle,  the  whole  of  tlio  right  ventricle, 
and  a  portion  of  the  auricular  appendix, 
of  the  pulmonary  arterj',  and  even  of  the 
ascending  aorta.  The  heart's  impulse  is, 
therefore,  diffused  to  an  unusual  extent 
over  the  front  of  the  central  part  of  the 
chest,  from  the  second  space  to  the  fourth, 
and  from  the  right  of  the  lower  portion  of 
the  sternum  to  the  apex,  being  felt  not 
only  over  the  apex,  but  with  considerable 
force  over  the  right  ventricle,  where  it  is 
usually  feeble  or  absent.  A  double  pul- 
sation may  also  be  often  felt  over  the  pul- 
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monary  artery,  feeble  and  soft  with  tlio 
first  sound,  Vjut  sharp  and  sudden  witli 
the  second  sound.  In  sucli  persons  al^^o 
the  top  of  the  arch  of  the  aorta  is  liiuh, 
being  situated  belihid  or  even  above  the 
top  of  the  manubrium. 

The  position  of  tlio  other  parts  of  the 
heart  and  ;j;rcat  vessels  is  correspondingly 
high.  The  boundary-line  belwecn  the 
upper  border  of  the  right  auricle  and  ven- 
tricle and  the  lower  limit  of  the  grent 
arteries  may  be  on  a  level  with  the  mid- 
dle of  the  second  space,  behind  which  the 
origin  of  the  pulmonary  artery  may  be 
.seated.  The  orifice  and  valv(;  of  the 
aorta,  being  a  st:ige  lower  and  to  the  left, 
may  be  on  a  le\'el  with  the  lower  portion 
of  the  second  space  and  tlie  third  carti- 
lage, behind  the  left  half  of  the  sternum. 
The  mitral  oriliee  maybe  situated  behind 
the  left  half  of  the  sternum,  behind  and 
just  below  the  central  portion  of  the  bone, 
its  upper  boi'dcr  l)eing  on  a  level  with  the 
ujipcr  eclge  of  the  third  cartilage,  and  its 
lower  border  with  that  of  the  upper  edLje 
of  the  fourth  cartilage  ;  and  the  tricuspid 
orifiec  may  be  situated  behind  the  right 
half  of  the  sternum  just  br-low  the  centre 
of  tlie  bone,  so  that  its  upper  border  may 
be  on  a  le-\-el  with  the  htwer  edge  of  the 
third  cartilage  or  the  upper  portion  of  the 
tliird  space,  while  its  lo\ver border  maybe 
on  a  level  with  the  fourth  space. 

In  many  well-formed  women  of  active, 
healthy  habit-,  the  heart  and  great  ves- 
sels maintain  their  proper  position.  ]5ut 
this  is  not  so  in  the  large  class  of  women 
"\\ho  work  indoors  with  the  needle,  and  in 
whom  the  c!iest  is  wont  to  be  flat,  the  po- 
sition of  the  heart  being  high. 

Tlie  effect  of  tight  stays  is  to  lessen  the 
desoent  of  tlie  diaphragm,  and  to  in- 
crease, for  the  sake  of  compensation,  the 
(■;:|iansion  and  elevation  of  the  upper  part 
of  the  front  of  tlie  chest.  In  such  per- 
sons a  double  and  opposite  effect  niay  be 
produced.  The  lo\V(;r  boundary  of  the 
heart  in  relation  to  the  lower  end  of  tlie 
sternum  rnay  be  high,  but  the  top  of  the 
aorta  in  relation  to  the  higher  costal  car- 
tilage may  be  low. 

In  children  of  both  sexes  the  position 
of  the  heart  in  relation  to  the  walls  of  the 
cliest  is  high. 


BIDE  VIEW;  AFTER  DEATH. 

LKFT  SIDE.       (Fig.  71.) 

The  ninth  plate  of  my  Medical  Anat- 
omy represents  a  side  view,  looked  at 
from  the  left  side,  taken  from  the  body  of 
a  robust  well-formed  man.  In  this  body 
the  lower  boundary  of  the  heart  was  sit- 
uated behind  the  ensiform  cartilage,  an 


inch  and  a  half  b(  low  the  lower  end  of 
the  sternum. 

In  this  instance  the  top  of  the  manu- 
brium was  on  a  h-vcl  with  the  niiildleof 
the  body  of  the  tliiiil  dorsal  vertebra,  and 
the  lower  end  of  the  sternum  was  on  a 
level  with  the  upper  border  of  the  ninth 
vertebra.  The  middle,  of  the  sternum 
corresponded  in  level  to  the  lower  portion 
of  the  body  of  the  fourth  vertebra ;  the 
lower  end  of  the  manubrium,  to  tlie  lower 
portion  of  the  fifth  vertebra  ;  and  the  lop 
of  the  lower  third  of  the  sternum,  to  the 
middle  of  the  body  of  the  seventh  dorsal 
vertebra.  The  ensiform  cartilage  was  of 
great  length,  measuring  nearly  3  inches 
{■^^9l  inches),  and  its  lower  end  was  about 
on  a  level  witli  tlie  upper  border  of  the 
body  of  the  twelfth  dorsal  vertebra. 

This  drawing  and  Plate  X.  of  the  same 
work  show  well  the  great  anatomical  im- 
jiortance  of  the  somewhat  neglected  ensi- 
form cartilage,  especially  to  the  clinical 
worker.  The  front  of  the  diaphragm,  and 
the  floor  of  the  pcrieardium,  which  is 
formed  by  the  central  tendon  of  the  dia- 
phragm, take  their  oi-igin  in  part  from 
the  tip  of  the  ensiform  cartilage  by  means 
of  a  strong  slip  of  muscular  fibres.  The 
lower  boundary  of  the  jierieardium  and  of 
the  heart,  and  the  lower  boundary  of  the 
diaphragm,  and  with  it  tliat  of  the  cavity 
of  the  right  side  of  the  chest  and  the  right 
lung,  may  be  brought  down  on  a  detp 
inspiration  alnuist  to  the  extremity  of  the 
ensiform  cartilage,  when  that  pohit  forms 
the  lower  boundary  of  the  chest.  In  this 
drawing,  the  lower  bound.'iry  of  the  peri- 
cardium and  the  lower  miirgin  of  the 
right  lung  were  situated  an  inch  above 
the  end  of  the  ensiform  cartilage,  and 
nearly  two  inches  below  the  lower  end  of 
t1ie  sternum,  and  the  lower  boundary  of 
the  heart  at  the  a]iex,  as  I  have  already 
remarked,  was  an  inch  and  a  half  below 
the  level  of  the  hj^ver  end  of  the  sternum. 

The  top  of  the  arch  of  the  aorta  at  the 
adjacent  origin  of  the  innominate  and 
left  carotid  arteries  was  in  this  instance 
four-fifths  of  an  inch  ('8  inch)  below  the 
top  of  the  manubrium,  and  was  on  a  level 
^^■ith  the  upper  portion  of  the  body  of  the 
fourth  dorsal  vertebra. 

The  lower  end  of  the  descending  por- 
tion of  the  arch  of  the  aorta  was  in  front 
of  the  upper  portion  of  the  body  of  the 
sixth  doriial  vertebra,  and  was  on  a  level 
witli  a  point  a  little  below  the  lower  end 
of  the  manubrium. 

The  top  of  the  pulmonary  artery  was  a 
little  higher  in  position  than  that  of  the 
lowiT  end  of  the  descending  portion  of  the 
arch  of  the  aorta  just  described  ;  the  ori- 
gin of  the  pulmonary  artery  was  three- 
quarters  of  an  inch  below  the  ce-ntre  of  the 
sternum,  and  within  the  third  space,  and 
was  on  a  level  with  the  lower  portion  of 
the  body  of  the  seventh  vertebra ;  and  the 
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pjilmonary  artery  occupied  in  its  ascent 
the  upper  portion  of  the  third  space,  tlie 
third  cartilage,  aud  the  second  space. 

Tlie  top  of  the  appendix  of  the  right 
auricle  was  nearly  half  an  inch  below  the 
centre  of  the  sternum,  and  on  a  level  with 
the  cartilage  between  the  sixth  and  sev- 
enth vertebrae.  The  top  of  the  appendix 
of  the  left  auricle,  and  the  upper  boundary 
of  the  left  ventricle,  which  would  be  a 
little  above  the  lower  boundary  of  the 
orifice  of  the  aorta,  were  about  on  a  level 
with  the  middle  of  the  body  of  the  seventh 
dorsal  vertebra  behind,  and  the  top  of  the 
lower  third  of  the  sternum,  or  about  the 
fourth  costal  cartilage  in  front.  The 
lower  boundary  of  the  left  auricle,  which 
would  nearly  correspond  with  the  lower 
boundary  of  the  mitral  valve,  was  in  front 
of  the  top  of  the  ninth  verteljra,  and  on  a 
level  with  a  point  a  quarter  of  an  inch 
above  the  lower  end  of  the  sternum.  The 
lower  boundary  of  the  posterior  part  of 
the  left  ventricle  was  in  front  of  the  top 
of  the  tenth  dorsal  vertebra,  and  about 
on  a  level  with  a  point  four-fifths  of  an 
inch  below  the  lower  end  of  the  sternum  ; 
while  the  lower  boundary  of  the  left  ven- 
tricle at  the  apex  was  on  a  level  with  the 
lower  portion  of  the  body  of  the  tenth 
dorsal  vertebra,  and  with  a  point  about 
an  inch  and  a  half  below  the  lower  end  of 
the  sternum. 


KIGHT  SIDE. 

The  tenth  plate  of  my  Medical  Anat- 
omy represents  a  side  view,  looked  at 
from  the  right  side,  taken  from  the  body 
of  a  strong  man  with  a  well  formed  chest 
of  the  inspiratory  type.  In  this  body  the 
heart  was  distended  with  water,  and  the 
lower  boundary  of  the  swollen  right  ven- 
tricle was  situated  behind  the  ensiform 
cartilage,  three-quarters  of  an  inch  (-7 
inch)  above  the  tip  of  that  cartilage,  and 
an  inch  and  a  half  (1'4  in.)  below  the 
lower  end  of  the  sternum. 

The  top  of  the  manubrium  in  this  in- 
stance corresponded  in  level  with  the 
lower  border  of  the  body  of  the  second 
dorsal  vertebra  ;  the  lower  end  of  the 
sternum,  with  the  lower  border  of  the 
ninth  vertebra  ;  the  middle  of  the  st(.T- 
num  at  the  level  of  the  third  cartilage, 
with  the  body  of  the  sixth  vertebra  ;  the 
lower  end  of  the  manubrium,  with  that  of 
the  fifth  vertebra  ;  and  the  upper  border 
of  the  lower  third  of  the  sternum  corre- 
sponded in  level  with  the  body  of  the 
seventh  dorsal  vertebra. 

The  commencement  of  the  superior 
vena  cava  in  this  instance  was  on  a  level 
with  a  point  below  the  middle  of  the  man- 
ubrium in  front,  and  with  the  body  of  the 
fourth  dorsal  vertebra  behind  ;  and  the 
termination  of  the  vein  in  the  right  auri- 
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cle  was  in  front  of  the  cartilage  between 
the  sixth  and  seventh  vertebra;,  and  on  a 
level  with  a  point  half  an  inch  below  the 
middle  of  the  sternuin,  aud  with  the  third 
space. 

The  top  of  the  appendix  of  the  right 
auricle  was  on  a  level  with  the  middle"'  of 
the  sternum  and  the  third  cartilages  in 
front,  and  the  body  of  the  sixth  dorsal 
vertebra  behind  ;  the  attachment  of  the 
lower  boundary  of  the  appendix  to  the 
body  of  the  right  auricle,  at  the  trans- 
verse furrow,  which  corresponds  closely 
to  the  upper  boundary  of  the  tricuspid 
valve,  was  on  a  level  with  a  point  an  inch 
and  a  quarter  above  the  lower  end  of  the 
sternum  in  front,  and  the  upper  border  of 
the  eighth  dorsal  vertebra  behind  ;  and 
the  lower  boundary  of  the  right  auricle, 
wliich  corresponds  closely  to  the  lower 
boundary  of  the  tricuspid  orifice,  was  on 
a  level  with  a  point  half  an  inch  below  the 
lower  end  of  the  sternum  in  front,  and  the 
upper  portion  of  the  tenth  dorsal  vertebra 
behind. 

The  origin  of  the  pulmonary  artery  and 
the  upper  boundary  of  the  right  ventricle 
were  on  a  level  with  a  point  half  an  inch 
below  the  centre  of  the  sternum  and  the 
third  space  in  front,  and  with  the  lower 
border  of  the  sixth  verteljra  behind  ;  and 
the  lower  boundary  of  the  right  ventri- 
cle in  front  was  situated  behind  the  ensi- 
form cartilage,  an  inch  and  a  half  (1 '4  in.) 
below  the  lower  end  of  the  sternum,  and 
three-quarters  of  an  inch  above  the  tip  of 
the  ensiform  cartilage  in  front,  and  about 
on  a  level  with  the  lower  border  of  the 
body  of  the  tenth  dorsal  vertebra  behind. 
The  lower  boundary  of  the  right  ventricle 
was  about  three-quarters  of  an  inch  higher 
behind  than  in  front. 

The  lower  boundary  of  the  pericardium 
was  about  an  inch  and  three-quarters  be- 
low the  lower  end  of  the  sternum,  and 
about  half  an  inch  above  the  tip  of  the 
ensiform  cartilage. 

Although  I  possess  other  drawings 
showing  a  side  view  of  the  heart  and  the 
other  internal  organs,  these  are  the  only 
ones  that  give  the  relation  of  the  heart 
and  its  vaiious  parts  to  the  walls  of  the 
chest  in  front  and  the  spinal  column  be- 
hind. Both  of  these  drawings  were  taken 
from  the  bodies  of  men  of  a  robust  frame, 
with  a  chest  of  the  inspiratory  type,  and 
with  a  heart  well  developed  and  low  in 
position.  The  relations  of  the  heart  to 
the  front  of  the  chest  in  all  their  variety 
have  been  already  abundantly  illustrated, 
and  its  relations  to  the  spinal  column  will 
be  further  described  when  the  position  of 
the  heart  and  great  vessels  looked  at  from 
the  back  is  considered.  Pirogoff  gives 
numerous  sections,  both  vertical  and  hori- 
zontal, showing  the  position  of  the  various 
parts  of  the  heart  and  great  vessels  in  re- 
lation to  the  anterior  walls  of  the  chest 
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and  the  spinal  column,  and  I  therefore 
refer  the  reader  to  the  notes  describing 
those  sections  and  two  others  tliat  are  tig- 
uredinBrauu'swork.  (Iv'oteiO;  ]Sroto47.) 


SIDE  VIEW;  DVBIXG  LIFE. 

In  a  Heaitiiy  ]Max  -with  a  wbll- 
FOiiiLED  Chest. 

LEFT  SIDE.      (Fig.  71.) 

The  heart  and  great  vessels  occupy  the 
space  in  the  centre  of  the  chest,  bet^voeu 
the  sternum  in  front  and  the  bodies  of  the 
dorsal  vertelii-ie  behind.  The  margins  of 
the  lungs  fill  up  the  unoccupied  spaces  in 
front  of  the  great  vessels  and  the  heart; 
and  the  oesopTiagus  and  descending  aorta 
are  interposed  between  tlie  heart  and  the 
bodies  of  the  vertebraj  behind. 

It  is  evident  that  in  tlio  recumbent  pos- 
ture and  during  the  ventricular  systole, 
the  heart  would  press  backwards  upon  the 
OBSophagus  and  tlie  descending  aorta  so  as 
to  render  swallowing  difficult,  and  to  in- 
terfere with  the  flow  of  blood  to  the  lower 
part  of  the  body,  unless  the  heart  were 
supported  by  some  special  contrivance. 
Such  support  is  to  be  found  in  the  walls 
of  the  pericardial  sac.  The  floor  of  the 
pericardium  is  formed  by  the  central  ten- 
dou  of  the  diaphragm,  wliich  is  suspended 
in  its  place,  in  the  middle  of  the  partition 
between  the  chest  and  the  abdomen,  by 
means  of  the  great  converging  circuit  of 
the  muscular  flljrcs  of  the  diaphragm, 
arising  from  the  ensiform  cartilage  and 
the  ribs;  and  is  supported  firmly  from  be- 
low by  the  liver  and  stomach.  The  heart 
rests  upon  the  floor  of  the  pericardium, 
formed  by  the  central  tendon  of  the  dia- 
phragm, and  this  supplies  a  smooth  in- 
clined plane,  upon  which  the  heart  glides 
forwards  and  downwards  during  inspira- 
tion, and  backwards  and  upwards  during 
expiration,  so  as  to  adapt  itself  to  the  va- 
rious modulations  of  respiration.  The 
strong  fibrous  walls  of  the  pericardium 
arise  from  the  central  tendon  of  the  dia- 
phragm. Those  walls  are  endowed  with 
a  fibrous  structure  which  is  of  special 
strength  posteriorly,  where  it  is  firmly  in- 
corporated with  the  coats  of  the  pulmo- 
nary veins  as  they  enter  tlie  pericardium. 
A  fibrous  covering  is  also  contributed  l)y 
the  pericardium  to  the  inferior  and  supe- 
rior vense  cavre  where  they  enter  the  sac, 
and  to  the  pulmonary  artery  and  ascend- 
ing aorta  where  they  leave  the  sac.  In 
virtue  of  this  arrangement  the  posterior 
wall  of  the  pericardium  supports  the  heart 
forwards  and  prevents  it  from  making 
pressure  upon  the  aorta  and  oesophagus. 


where  they  are  situated  immediately  be- 
hind the  left  auricle  and  the  base  of  the 
left  ventricle.  By  the  distribution  also  of 
the  fibrous  pericardium  to  the  veins  en- 
tering, and  the  arteries  leaving  the  sac, 
and  to  the  branches  of  those  arteries  in 
the  neck,  the  central  tendon  of  the  dia- 
phragm, when  it  descends  during  inspi- 
ration, draws  intermediately  upon  the 
whole  of  those  vessels  so  as  to  save  them 
from  dragging  immediately  upon  the 
heart  itself. 

Fig.  71. 


Side  Tiew,  looked  at  from  the  left  sidn,  Bhowlng  lbs 
lipart  and  great  vessels  la  relation  to  the  walls  of  tlie 
chest  aad  the  spinal  colnmn. 

The  lower  boundary  of  the  heart  is  on  a 
level  with  the  lower  cud  of  the  upper 
third  of  the  ensiform  cartilage  and  the 
upper  edge  of  the  sixth  costal  cartilage  in 
front,  and  with  the  upper  edge  of  the 
tenth  dorsal  vertebra  behind.  The  top  of 
the  arch  of  the  aorta,  at  the  origin  of  the 
innominate,  and  the  left  carotid  arteries, 
is  on  a  level  with  the  top  of  the  middle 
third  of  the  manubrium  in  front,  and  the 
lower  edge  of  the  body  of  the  third  or  the 
upper  edge  of  that  of  the  fourth  dorsal 
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vertebra  behind.  The  horizontal  bound- 
ary-line that  divides  the  upper  border  of 
tlie  heart  from  the  origin  of  the  pulmonary 
artery  and  the  ascending  aorta,  is  on  a 
level  with  the  third  cartilage  in  front,  and 
the  body  of  the  sixth  dorsal  vertebra  be- 
hind. The  heart  therefore  extends  down- 
wards from  the  body  of  the  sixth  dorsal 
vertebra  to  that  of  the  tenth,  and  from 
the  third  costal  cartilage  to  the  sixth  ; 
and  the  great  arteries  extend  upwards 
from  the  body  of  the  seventh  to  that  of 
the  third  or  fourth  dorsal  vertebra  behind, 
and  from  the  level  of  the  third  cartilage 
to  the  top  of  the  middle  third  of  the  manu- 
brium in  front. 

The  left  auricle  and  ventricle  occupy 
fully  as  great  a  proportionate  amount  of 
space  at  the  left  side  of  the  heart  as  the 
right  auricle  and  ventricle  do  at  the  front 
of  the  heart.  The  left  ventricle  occupies 
by  much  the  largest  share  of  the  left  side 
of  the  heart,  and  its  double-convex  cone- 
shaped  outline  is  completely  exposed  to 
view  from  its  base  to  its  apex  when  the 
left  side  of  the  chest  is  looked  at.  The 
transverse  furrow,  which  divides  the  left 
ventricle  from  the  left  auricle,  follows  a 
direction  from  above  downwards  and 
somewhat  backwards.  The  left  auricle 
rests  behind  on  the  descending  aorta  and 
the  oesophagus ;  and  that  auricle,  the 
transverse  groove,  and  the  mitral  orifice 
are  situated  in  front  of  the  seventh  and 
eighth  dorsal  vertobrsB  and  the  upper 
border  of  the  ninth  ;  and  on  a  level  with 
the  sternal  end  of  the  third  and  fourth 
costal  cartilages,  the  fourth  space,  and  the 
upper  edge  of  the  fifth  cartilage  in  front. 
The  upper  border  of  the  left  ventricle  is 
nearly  as  high  as  that  of  the  left  auricle, 
but  tlie  lower  boundary  of  the  left  ventri- 
cle which  extends  down  almost  or  quite 
to  the  upper  border  of  the  tenth  dorsal 
vertebra,  is  considerably  lower  than  that 
of  the  left  auricle,  which  reaches  down  to 
the  lower  border  of  the  eighth  or  upper 
border  of  the  ninth  vertebra.  The  left 
auricle  and  ventricle  take  a  direction  from 
behind  forwards,  to  the  left  and  down- 
wards, and  as  they  have  a  similar  inclina- 
tion to  that  of  the  ribs,  they,  as  well  as 
the  transverse  furrow  between  them,  are 
covered  throughout  by  the  fourth,  fifth 
and  sixth  ribs.  The  left  auricle  and  ven- 
tricle start  from  the  back  of  the  centre  of 
the  chest  in  front  of  the  bodies  of  the 
seventh,  eighth,  and  ninth  dorsal  verte- 
brae, and  the  left  ventricle  crosses  from 
the  hack  to  the  front  of  the  chest  with  a 
definite  leaning  to  the  left,  so  that  its 
apex  points  at  the  left  fifth  space.  The 
left  auricular  appendix  and  the  left  pul- 
monary veins,  where  they  enter  the  auri- 
cle at  its  higher  part,  are  situated  in  front 
of  the  adjoining  portions  of  the  bodies  of 
the  seventh  and  eighth  dorsal  vertebrss 
and  their  intervening  cartilage,  and  on  a 


level  with  the  third  and  fourth  costal  car- 
tilages and  the  third  space  in  front. 

The  anterior  longitudinal  furrow  pre- 
sents a  convex  outline,  looking  forwards 
towards  the  pulmonary  artery  at  its  upper 
third,  and  towards  the  right  ventricle  at 
its  lower  two-thirds  ;  and  a  concave  out- 
line looking  backwards  and  downwards 
towards  the  left  auricular  appendix  and 
the  left  ventricle.  The  upper  cud  of  this 
furrow  is  in  front  of  the  body  of  the 
seventh  dorsal  vertebra  and  behind  the 
third  costal  cartilage  or  space,  and  the 
lower  end  of  the  furrow  at  the  apex  of  the 
heart  is  situated  behind  the  lower  border 
of  the  fifth  space,  and  is  on  a  level  with 
the  body  of  the  tenth  dorsal  vertebra 
behind. 

During  the  ventricular  systole,  the  left 
ventricle  and  auricle  change  remarkably 
in  form,  size,  and  position  (Fig.  63).  The 
ventricle  contracts  and  shortens,  and  the 
auricle  expands  and  lengthens  to  a  great 
extent.  The  base  of  the  ventricle  and  the 
adjoining  edge  of  the  auricle,  the  trans- 
verse furrow  and  the  mitral  orifice  ad- 
vance to  a  considerable  extent  forwards, 
to  the  left  and  downwards  away  from  the 
spinal  column  and  towards  the  apex  of 
the  left  ventricle.  The  apex  at  the  same 
time  moves  forwards,  upwards  and  to  the 
right,  towards  the  base,  so  that  the  base 
and  apex  of  the  ventricle  both  approxi- 
mate towards  each  other,  and  towards  a 
zone  of  rest  in  the  walls  of  the  ventricle, 
situated  nearer  to  the  apex  than  the  base. 
The  anterior  wall  of  the  ventricle,  at  the 
anterior  longitudinal  furrow,  advances 
forwards  and  becomes  more  convex ; 
while  the  posterior  wall  of  the  ventricle 
also  advances  forwards,  but  to  a  much 
greater  extent,  especially  at  its  middle, 
where  it  becomes  hollow,  the  apex  point- 
ing downwards  ;  so  that  the  posterior  wall 
of  the  ventricle,  previously  convex,  be- 
comes concave  towards  the  apex  and  con- 
vex at  the  base,  thus  presenting  a  double 
curve.  All  the  systolic  movements  of  the 
left  ventricle  converge  forwards,  towards 
the  point  of  rest  on  the  surface  of  the 
right  ventricle,  about  its  middle  and  near 
the  septum. 

During  the  ventricular  systole  the  left_,, 
auricle  becomes  greatly  distended  and  ex- 
pands upwards,  forwards  and  downwards, 
along  its  upper,  anterior  and  lower  bor- 
ders respectively,  the  amount  of  move- 
ment of  the  auricular  appendix  being 
greater  than  that  of  the  transverse  fur- 
row. The  posterior  wall  of  the  auricle 
which  rests  on  the  back  of  the  pericar- 
dium remains  stationary. 

The  riaht  ventricle  extends  in  front 
from  the  third  cartilage  to  the  sixth,  and 
from  the  middle  of  the  sternum  to  the 
lower  portion  of  the  upper  third  of  the 
ensiform  cartilage,  and  is  on  a  level  be- 
hind with  the  bod)'  of  the  seventh  dorsal 
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vertebra  at  its  upper  boundary,  and  with 
the  upper  portion  or  middle  of  tlie  body 
of  the  tenth  dorsal  vertebra  at  its  lower 
boundary. 

During  the  systole  of  the  ventricles,  the 
right  ventricle  ad-\-ances,  while  the  upper 
portion  of  its  walls  contracts  downwards 
and  the  lower  portion  of  its  walls  con- 
tracts upwards,  those  movements  con- 
verging towards  a  point  situated  near  the 
longitudinal  furrow  and  the  attachment 
of  the  anterior  papillary  muscle. 

The  pulmonary  artery  conceals  the  as- 
cending aorta  in  the  first  half  of  its  course, 
when  we  look  at  the  left  side  of  the  heart. 
By  removing  the  fat  between  the  pul- 
monary artery  and  the  left  auricular  ap- 
pendix, the  left  posterior  sinus  of  the 
aorta  and  the  left  or  posterior  coronary 
artery  are  brought  into  view,  deep  behind 
and  beyond  the  posterior  surface  of  the 
pulmonary  artery.  The  mode  in  which 
the  pulmonary  artery  in  its  progress  back- 
wards, and  the  ascending  aorta  in  its 
progress  upwards,  cross  each  other,  is 
now  well  seen.  When  the  arch  of  the 
aorta  is  looked  at  in  front,  it  does  not 
present  the  appearance  of  an  arch,  since 
the  left  border  of  the  ascending  aorta  is 
situated  almost  in  front  of  the  deep  right 
border  of  the  descending  aorta ;  and  the 
pulmonary  artery  covers  the  left  edge  of 
the  ascending  and  almost  the  whole  of  the 
descending  aorta,  the  deep  left  edge  of 
which  is  alone  visible  in  front.  When, 
however,  the  left  side  of  the  arch  of  the 
aorta  is  looked  at,  its  arched  form  is  at 
once  apparent,  the  ascending  aorta  form- 
ing the  front,  the  descending  aorta  the 
back,  and  the  transverse  aorta  the  top  of 
the  arch. 

The  pulmonary  artery  as  it  ascends 
makes  for  the  hollow  of  the  arch  of  the 
aorta,  through  which  it  sends  its  right 
branch,  and  its  direction  is  therefore  much 
more  from  before  backwards  than  from 
below  upwards. 

The  origin  of  the  pulmonary  artery  is 
situated  just  behind  the  third  left  car- 
tilage, and  is  on  a  level  with  the  body  of 
the  seventh  dorsal  vertebra.  The  upper 
boundary  of  the  pulmonary  artery,  at  the 
top  of  its  point  of  bifurcation,  T\'hich  is 
also  its  most  postci'ior  portion,  is  situated 
in  front  of  the  lower  portion  of  the  body 
of  the  fifth,  or  the  upper  portion  of  that 
of  the  sixth  dorsal  vertebra,  and  on  a 
level  with  the  second  costal  cartilage  ; 
and  the  left  and  right  branches  of  the  pul- 
monary artery  are  situated  in  front  of  the 
body  of  the  sixth  dorsal  vertebra,  on  a 
level  with  the  second  space. 

The  pulmonary  artery  in  its  course  from 
before  backwards  and  upwards  presents  a 
convexity  on  its  anterior  and  upper  sur- 
face, and  a  concavity  on  its  posterior  and 
lower  surface,  and  is  on  a  level  with  the 
third  left  cartilage  and  the  second  space. 


The  posterior  sinus  of  the  pulmonary  ar- 
tery is  somewhat  lower  in  position  than 
the  two  anterior  sinuses,  and  is  situated 
behind  the  upper  portion  of  the  third 
space.  The  left  bronchus  separates  tlio 
left  pulmonary  artery  from  the  left  pul- 
monary veins. 

During  the  systole  of  the  ventricles,  the 
whole  pulmonary  artery  lengthens  and 
enlarges.  The  origin  of  the  artery  moves 
to  a  considerable  extent  downwards  and 
forwards,  the  higher  parts  of  the  artery 
sharing  this  movement,  but  to  a  less  and 
less  extent  from  below  upwards.  The 
two  anterior  sinuses  of  the  pulmonary 
artery  descend  more  during  the  systole 
than  its  posterior  sinus,  so  that  the  ante- 
rior or  higher  valves  are  then  more  nearly 
on  a  level  with  the  posterior  or  lower 
valve  than  during  the  diastole. 

The  arch  of  the  aorta,  like  the  pulmo- 
nary artery,  lengthens  and  enlarges  dur- 
ing the  systole,  so  that  the  whole  arch 
widens.  The  orifice  of  the  aorta,  which 
is  situated  at  the  centre  of  the  heart, 
moves  to  a  considerable  extent  down- 
wards and  to  the  left,  the  direction  of  its 
movement,  like  that  of  the  mitral  valves, 
being  towards  the  apex.  The  walls  of 
the  ascending  aorta  also  move  down- 
wards, but  to  a  less  and  less  extent  from 
below  upwards. 

The  position  of  the  ascending,  trans- 
verse, and  descending  portions  of  the  arch 
of  the  aorta  in  relation  to  the  sternum, 
the  adjoining  parts,  and  the  spinal  column 
has  already  been  described. 

The  pulmonic,  the  aortic,  and  the  mi- 
tral orifices  and  valves  are  situated  in 
their  relative  position  on  an  inclined 
plane,  each  being  one  above  and  behind 
the  other  in  the  order  named,  the  orifice 
of  the  pulmonary  artery  being  the  highest 
and  most  anterior,  the  mitral  orifice  the 
lowest  and  most  posterior,  and  the  aortic 
orifice  holding  an  intermediate  position. 
The  upper  and  anterior  boundary  of  the 
pulmonic  orifice  and  valve  is  behind  the 
third  costal  cartilage  and  on  a  level  with 
the  lower  third  of  the  body  of  the  sixth 
dorsal  vertebra ;  and  the  lower  boundary 
of  the  mitral  valve  is  on  a  level  with  the 
fifth  cartilage,  and  is  situated  in  front  of 
the  lower  border  of  the  body  of  the  eijihth 
or  the  upper  border  of  that  of  the  ninth 
dorsal  vertebra.  The  aortic  orifice,  being 
a  stage  lower  than  the  pulmonic  orifice, 
by  which  it  is  overlapped,  is  in  front  of 
the  body  of  the  seventh  dorsal  vertebra, 
and  the  intervertebral  cartilage  just  be- 
low it.  The  mitral  orifice  is  in  front  of 
the  same  intervertebral  cartilage,  the 
body  of  the  eighth  and  the  upper  border 
of  the  body  of  the  ninth  dorsal  vertebra. 
The  position  of  the  sternum  and  costal 
cartilages  in  relation  to  those  valves  need 
not  be  here  repeated. 

The  position  that  I  have  assigned  to 
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the  various  parts  of  the  heart  and  great 
arteries  is  that  whicli  usually  exists  iu  a 
healthy,  well-formed  man,  but  those  parts 
change  in  position  during  the  systole  and 
diastole  of  the  ventricles,  and  during  in- 
spiration and  expiration,  in  the  manner 
and  to  the  extent  that  I  have  already  de- 
scribed. In  those  who  are  robust  and 
possess  a  broad  and  deep  chest  of  the  in- 
spiratory type,  the  position  of  the  heart 
and  arteries  and  of  all  their  parts  are 
lower,  while  in  those  who  are  slender  and 
possess  a  narrow  and  flat  chest  of  the  ex- 
piratory type,  the  position  of  those  parts 
is  higher,  than  in  the  average  man  whom 
I  have  taken  as  an  example.  During  in- 
spiration the  whole  of  the  anterior  walls 
of  the  chest  ascend  considerably,  but  the 
spinal  column,  owing  to  the  deepening  of 
the  dorsal  arch,  descends  to  a  small  but 
definite  degree,  the  descent  of  the  upper 
being  greater  than  that  of  the  lower  dor- 
sal vertebrae,  some  of  the  lowest  of  which 
are  stationary.  While,  therefore,  during 
respiration,  the  change  in  the  position  of 
the  cartilages  and  sternum  in  relation  to 
the  heart  and  arteries  is  doubled  by  the 
inspiratory  ascent  of  those  cartilages  dur- 
ing the  descent  of  the  heart,  and  by  the 
expiratory  descent  of  those  cartilages 
during  the  ascent  of  the  heart ;  the  slight 
respiratory  movement  of  the  dorsal  ver- 
tebrse  is  in  the  same  direction  as  the 
movement  of  the  heart,  that  of  both  of 
them  being  downwards  during  inspira- 
tion, and  upwards  during  expiration.  The 
result  is,  that  the  position  of  the  heart 
and  great  arteries  in  relation  to  the  bodies 
of  the  dorsal  vertebrte  during  respiration 
is  more  stable  than  their  position  in  rela- 
tion to  the  sternum  and  cartilages.  For 
a  twofold  reason,  the  position  of  the  great 
arteries  in  relation  to  the  superior  dorsal 
vertebrss  changes  less  during  respiration 
than  the  position  of  the  heart  in  relation 
to  the  lower  dorsal  vertebrce.  The  first 
reason  is  the  greater  respiratory  move- 
ment downwards  and  upwards  of  the 
higher  than  of  the  lower  vertcbrse.  The 
second  reason  is  the  attachment  of  the 
descending  aorta  by  means  of  the  inter- 
costal arteries  to  the  spinal  column,  as 
well  as  that  of  the  great  branches  of  the 
arch  to  the  head,  neck,  and  arms,  which 
hold  the  movements  of  the  great  arteries 
in  check.  The  heart  itself,  on  the  other 
hand,  is  suspended  so  freely  in  the  centre 
of  the  chest  that  it  yields  without  re- 
straint to  every  definite  influence,  being 
thus  moved  readily  upwards  and  down- 
wards by  respiration,  and  by  the  disten- 
sion and  collapse  of  the  abdomen,  and 
from  side  to  side  by  changes  in  position, 


or  by  effusion  into  or  tumors  in  the  chest, 
or  by  contraction  or  expansion  of  either 
lung  singly. 


KIGHT  SIDE. 

The  position  of  the  heart  and  great 
vessels  viewed  from  the  right  side  is  much 
more  simple  than  that  of  their  position 
viewed  from  the  left  side.  When  the 
right  side  of  the  heart  is  looked  at,  the 
right  auricle  and  ventricle,  the  descend- 
ing vena  cava,  the  ascending  aorta,  and 
the  pulmonary  artery  are  visible,  but 
every  other  part  is  concealed.  The  rela- 
tive position  of  the  lower  boundary  of  the 
heart,  of  the  top  of  the  arch,  and  of  the 
boundary-line  separating  the  great  vessels 
from  the  heart  is  necessarily  the  same  on 
the  right  side  of  the  chest  as  on  the  left 
side.  The  upper  boundary  of  the  right 
ventricle  is  on  a  level  with  the  body  of 
the  seventh,  and  its  lower  boundary  with 
that  of  the  tenth  dorsal  vertebra.  The 
right  ventricle  occupies  the  anterior  por- 
tion of  the  space  between  the  sternum 
and  the  spinal  column ;  and  the  right 
auricle,  including  its  appendix,  occupies 
the  posterior  portion  of  that  space ;  so 
that  its  posterior  surface  is  situated  in 
front  of  the  right  side  of  the  bodies  of  the 
dorsal  vertebras  from  the  seventh  to  the 
upper  portion  of  the  tenth,  the  right 
pulmonary  arteries  and  pulmonary  veins 
and  the  right  portion  of  the  left  auricle 
being  interposed. 

The  tricuspid  orifice  is  the  most  an- 
terior and  the  lowest  in  position  of  the 
four  orifices  of  the  heart  and  great  ves- 
sels, and  is  separated  from  the  spinal 
column  by  the  left  ventricle  and  auricle. 
The  tricuspid  orifice  is  situated,  as  we 
have  already  seen,  behind  the  right  half 
of  the  lower  fourth  of  the  sternum,  and  is 
on  a  level  with  the  bodies  of  the  eighth 
and  ninth  dorsal  vertebrse. 

The  descending  vena  cava  is  situated  to 
the  right  of  the  ascending  aorta  and  on  a 
deeper  plane.  The  commencement  of  the 
vein,  at  the  confluence  of  the  two  in- 
nominate veins,  is  on  a  level  with  the 
body  of  the  fourth  dorsal  vertebra,  and  it 
enters  the  right  auricle  behind  its  appen- 
dix in  front  of  the  body  of  the  seventh 
dorsal  vertebra,  the  right  pulmonary 
artery  being  just  above  its  termination, 
the  superior  right  pulmonary  vein  just 
below  it,  and  the  oesophagus  just  behmd 
it  or  to  its  left.  The  vein,  as  it  descends, 
rests  upon  the  right  side  of  the  trachea 
near  and  at  its  bifurcation,  and  upon  the 
right  bronchus. 
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BACK  VIEW;  AFTEB  DEATH. 

I  made  observations  some  years  ago  on 
the  position  of  certain  parts  of  the  heart 
and  great  vessels  in  relation  to  the  spines 
of  the  dorsal  vertebrie  in  eleven  ditierent 
bodies. 

The  top  of  the  arch  of  the  aorta  was 
situated  in  front  of  a  point  below  the 
spine  of  the  second  dorsal  vertebra  in  one 
instance,  just  above  the  spine  of  the  third 
dorsal  vertebra  in  seven  instances,  and 
below  the  spine  of  that  vertebra  in  three 
instances.  In  other  words,  in  one  instance 
the  top  of  the  arch  was  in  front  of  the 
upper  portion  of  the  body  of  the  third 
dorsal  vertebra,  in  seven  cases  it  was  in 
front  of  its  lower  portion,  and  in  three  it 
was  in  front  of  the  body  of  the  fourth  dor- 
sal vertebra.  Tlie  lower  boundary  of  the 
left  ventricle  was  on  a  level  with  the  spine 
of  the  ninth  dorsal  vertebra  in  one  in- 
stance, with  a  point  just  above  that  spine 
or  below  that  of  the  eighth  vertebra  in 
eight  cases,  with  the  spine  of  the  eighth 
vertebra  in  one,  and  above  it  in  one.  In 
other  words,  the  lower  boundary  of  the 
left  ventricle  varied  in  position  from  the 
level  of  the  lower  edge  of  the  body  of  the 
eighth  to  that  of  the  upper  third  of  the 
tenth  dorsal  vertebra.  In  five  instances 
the  upper  boundary  of  the  left  auricle  was 
on  a  level  with  the  spine  of  the  fifth  dor- 
sal vertebra  (in  one),  or  just  above  that 
spine  (in  one),  or  just  below  that  spine 
(in  three)  ;  and  its  lower  boundary  was 
on  a  level  with  (in  one),  above  (in  one), 
or  below  (in  three)  the  spine  of  the 
seventh  dorsal  vertebra.  In  other  words, 
the  upper  border  of  the  left  auricle  was 
situated  in  front  of  the  upper  part  of  the 
seventh  dorsal  vertebra,  or  just  above  it, 
and  its  lower  border  in  front  of  the  body 
of  the  eighth  vertebra. ' 


BACK  VIEW;  BUBINO  LIFE. 

is  A  Healthy  Man  with  a  well- 
formed  Chest.     (See  Fig.  72.) 

When  the  back  of  the  heart  and  great 
vessels  is  exposed,  the  left  cavities  of  the 
heart  are  brought  into  view,  the  lower 
boundary  of  the  left  ventricle  resting  upon 
the  floor  of  the  pericardium,  's^■hich  con- 
ce^als  the  under  surface  of  the  heart. 
When  the  floor  of  the  pericardium  is 
withdrawn,  the  under  surface  of  the  heart 
is  visible  from  behind.  The  under  sur- 
face of  the  heart  inclines  from  behind 
downwards  and  forwards,  and  it  presents 
posteriorly,  the  lower  border  of  the  left 

*  '  Note  46;  Note  47.  ' 


ventricle  from  base  to  apex ;  anteriorly, 
the  lo\ver  surfiice  of  the  right  ventricle '; 
and  intermediately,  the  posterior  longitu- 
dinal furrow. 

The  lower  boundary  of  the  left  ventricle 
is  on  a  level  with  or  higher  than  the  spine 
of  the  ninth  and  the  upper  portion  of  the 
body  of  the  tenth  dorsal  vertebra ;  the 
top  of  the  arch  of  the  aorta  at  the  origin 
of  the  innominate  and  left  carotid  arteries 
is  in  front  of  the  spine  of  the  third  and 
the  lower  edge  of  the  body  of  the  third  or 
the  vipper  edge  of  that  of  the  fourth  dor- 
sal vertebra,  or  it  may  be  somewhat 
higher  ;  and  the  boundary  line  between 
the  heart  and  the  great  arteries,  at  the 
lower  border  of  the  division  of  the  right 
and  left  pulmonary  arteries  and  the  upper 
border  of  the  left  auricle,  is  in  frontof  the 
spine  of  the  fifth  and  the  lower  border  of 
the  body  of  the  sixth  dorsal  vertebra. 
The  level  of  the  boundary  line  between 
the  heart  and  the  great  arteries  is  some- 
what higher  behind,  where  it  follows  the 
line  of  the  lower  border  of  the  division  of 
the  pulmonary  artery,  than  it  is  either  in 
front  or  at  the  sides,  where  it  follows  the 
line  of  the  origin  of  the  pulmonary  artery 
or  that  of  the  top  of  the  right  auricle. 

The  Left  Auricle  and  Ventricle. — The 
left  auricle  and  ventricle  maintain  the 
same  relation  to  each  other  and  to  the 
spinal  column  at  the  back  of  the  chest 
that  the  right  auricle  and  ventricle  do  to 
each  other  and  to  the  sternum  at  the  front 
of  the  chest,  but  each  portion  of  the  left 
side  of  the  heart  bears  more  to  the  left  be- 
hind, than  the  corresponding  portion  of 
the  right  side  of  the  heart  does  in  front. 

The  left  auricle  at  its  upper  and  pos- 
terior portion,  which  includes  the  auricu- 
lar appendix,  is  central,  being  situated  in 
nearly  about  equal  proportions  to  the 
right  and  left  of  the  middle  line  of  the 
spinal  column.  The  auricular  appendix, 
which  is  a  semi-detached  wing  of  the 
auricle,  leaves  the  body  of  the  auricle  at 
its  left  upper  corner  and  advances  for- 
wards and  to  the  left,  so  as  to  fill  up  the 
deep  furrow  between  the  pulmonary  artery 
and  the  base  of  the  left  ventricle.  The 
lowest  portion  of  the  left  auricle  lies  en- 
tirely to  the  right  of  the  middle  line  of 
the  spine,  while  the  left  ventricle  lies  al- 
most completely  to  the  left  of  it,  and  the 
transverse  furrow  where  it  separates  the 
two  cavities  occupies  an  intermediate 
position,  its  upper  portion  lying  consider- 
ably to  the  right,  and  its  lower  portion 
slightly  to  the  left  of  the  middle  line  of 
the  spine.  The  left  auricle  at  its  anterior 
aspect  lies,  when  at  rest,  almost  entirely 
to  the  right  of  the  middle  line  of  the  chest, 
but  its  kft  boundary  moves  to  the  left  of 
the  middle  line  when  the  ventricles  con- 
tract, and  to  the  right  of  that  line  when 
they  dilate.  The  transverse  furrow  takes 
an  oblique  direction  from  above  down- 
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wards  and  from  right  to  left,  and  as  it 
sweeps  to  and  fro,  from  one  side  to  the 
other  and  back  again,  during  tlie  contrac- 
tion and  dilatation  of  the  ventricle,  it 
occupies  a  position  in  front  of  the  spines 
of  the  fifth,  sixth,  and  seventh,  and  the 
bodies  of  the  seventh  and  eighth  dorsal 
vertebrse,  and  the  upper  part  of  that  of 
the  ninth. 

The  heart  is  attached  to  the  roots  of  the 
lungs  by  the  entrance  of  the  right  and  left 
pulmonary  veins  into  the  upper  part  of  the 
left  auricle  at  either  side  of  tlie  spine.  The 
left  pulmonary  veins  are  as  a  rule  higher  in 
position,  and  enter  the  auricle  nearer  to  the 
centre  of  the  spine  than  the  right,  while  the 


right  lower  pulmonary  vein  is  larger  and 
lower  in  position  than  the  left,  tlie  right 
lower  vein  being  sometimes  double.  The 
greater  size  of  the  lower  lobe  of  the  right 
lung  compared  with  that  of  the  left,  evi- 
dently accounts  for  the  greater  size  of  the 
right  lower  pulmonary  veins.  The  higher 
position  of  the  left  side  of  the  auricle, 
owing  to  the  presence  on  that  side  of  the 
base  of  the  ventricle,  and  the  general 
inclination  downwards  of  the  heart,  its 
longitudinal  parts  following  the  line  of 
tlie  longitudinal  furrows  from  right  to 
left,  and  its  transverse  parts  following  the 
oblique  direction  of  the  transverse  furrow 
from  left  to  right,  explain,  I  consider,  the 


Fig.  72. 


Back  view,  Bio-wing  the  heart  and  great  vessels  in  relation  to  the  spinal  roluran,  the  rihs,  and 

the  diaphragm. 


lower  position  of  the  right  than  the  left 
pulmonary  veins.  The  pulmonary  veins 
have,  in  short,  more  room  to  deploy  on 
the  right  side  of  the  left  auricle,  where  no 
object  interferes  with  their  freedom,  than 
on  the  left  side  of  the  auricle  at  its  upper 
angle,  where  the  veins  and  the  auricular 


appendix  are  pushed  up  into  a  corner  by 
the  close  proximity  of  the  upper  border  of 
the  left  ventricle.  The  downward  incli- 
nation from  left  to  right  of  the  upper 
boundary  of  the  left  auricle,  between  the 
left  and  right  pulmonary  veins,  although 
quite  definite,  is  very  much  less  than  the 
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downward  inclination  from  left  to  right  of 
tiie  posterior  transverse  furrow.  The 
right  pulmonary  veins  are  on  a  level  with 
the  spines  of  the  fifth  and  sixth  dorsal 
vertebrae,  and  the  two  left  pulmonary 
veins,  holding  a  higher  position,  are  re- 
spectively just  above  the  level  of  those 
two  spines. 

The  left  ventricle  lies  to  the  left  of  the 
spinai  column,  and  extends  in  a  direction 
to  the  left  downwards  and  forwards,  from 
its  base  at  the  back  of  the  chest  where 
it  is  in  front  of  the  spinal  column  on  a 
level  with  the  sixth  and  seventh  dorsal 
spines,  to  its  apex  at  the  front  of  the 
chest  where  it  is  behind  the  fifth  left  inter- 
costal space.  The  upper  boundary  of  the 
left  ventricle  is  more  rounded  and  more 
inclined  from  above  downwards  than  its 
lower  boundary  along  the  line  of  the  pos- 
terior longitudinal  furrow,  where  it  is 
more  nearly  straight  and  horizontal. 

The  posterior  and  left  border  of  the 
mitral  orifice  is  situated  about  or  fully 
half  an  inch  to  the  left  of  the  posterior 
transverse  furrow.  This  orifice  looks 
towards  the  apex  of  the  left  ventricle,  or 
in  a  direction  to  the  left,  forwards  and 
slightly  downwards.  Its  superior  or  left 
angle  is  a  little  behind  the  auricular  ap- 
pendix, on  a  level  with  a  point  above  the 
spine  of  the  sixth,  and  with  the  middle  of 
the  body  of  the  seventh  dorsal  vertebra, 
and  about  half  an  inch,  more  or  less,  to 
the  left  of  the  middle  line  of  the  spine. 
Its  inferior  or  right  boundary  is  on  a  level 
with  the  spine  of  the  seventh,  and  the 
lower  portion  of  the  body  of  the  eighth 
dorsal  vertebra,  and  with  a  point  between 
the  scapulfe,  just  above  their  lower  angles, 
and  a  little  to  the  left  or  right  of  the  mid- 
dle line  of  the  spine.  The  space  between 
the  mitral  orifiee  and  the  apex  of  the  left 
ventricle  is  occupied  by  the  flaps  of  the 
mitral  valve,  their  tendinous  cords,  and 
the  papillary  muscles,  the  apparatus  of  the 
mitral  valve  occupying  the  space  at  the 
back  of  the  left  ventricle  between  its  base 
and  its  apex.  The  apparatus  of  the  mitral 
valve  is  always  in  action.  The  transverse 
furrow  and  the  mitral  orifice  oscillate  to 
and  fro  extensively,  moving  to  the  left, 
forwards,  and  slightly  downwards  towards 
the  apex  during  the  contraction  of  the 
ventricle,  and  in  the  reverse  direction 
during  the  dilatation  of  the  ventricle  (see 
Fig.  63,  p.  401).  The  mitral  portion  of  the 
left  auricle  and  the  base  of  the  left  ventri- 
cle necessarily  share  in  the  movements  of 
the  mitral  orifice  and  of  the  transverse 
furrow  in  extent  and  direction,  but  the 
movements  of  the  walls  of  both  cavities, 
as  they  recede  from  the  orifice,  gradually 
lessen,  and  at  a  zone  or  transverse  circuit 
of  stable  equilibrium  around  each  cavity, 
the  walls  both  of  the  auricle  and  ventri- 
cle maintain  a  state  of  rest.  This  zone  of 
rest  in  the  left  ventricle  is  pjrobably  more 


near  to  its  apex  than  its  base,  while  the 
position  of  the  zone  of  rest  in  the  left 
auricle  is  probably  to  the  left  of  and  just 
below  the  termination  of  the  right  and 
left  inferior  pulmonary  veins.  The  apex 
moves  towards  the  zone  of  rest  of  the 
ventricle  during  the  contraction  of  that 
cavit}',  but  the  upper  and  right  boundary 
of  the  left  auricle  moves  away  from,  or 
to  the  right  of  the  zone  of  rest  of  the  auri- 
cle during  the  dilatation  of  tliat  cavity. 
Thus  during  the  systole  of  the  ventricle 
there  is  a  movement,  both  of  the  base  and 
the  apex  of  the  cavity  towards  a  com- 
mon centre,  tending  to  its  complete  con- 
traction ;  while  during  the  same  period 
the  auricle  dilates  in  all  directions,  and 
its  left  and  right  portions  both  diverge 
from  the  zone  of  rest  of  the  cavity.  The 
movement  of  expansion  to  the  left,  for- 
wards and  downwards,  of  the  mitral  por- 
tion of  the  auricle,  is  much  greater  than 
the  movement  of  expansion  to  the  right 
and  upwards  of  the  right  portion  of  the 
auricle.  During  the  contraction  of  the 
left  auricle  and  the  expansion  of  the  left 
ventricle,  the  reverse  movements  take 
place  at  the  mitral  orifice,  the  transverse 
furrow,  and  both  cavities  at  all  points. 
The  play  of  all  these  parts  is  constant,  and 
they  are  always  undergoing  a  series  of 
regulated  and  co-ordinate  changes  in  po- 
sition. For  this  reason,  although  the 
range  of  movement  of  each  part,  as  far  as 
we  know  it,  can  be  assigned  within  cer- 
tain limits,  yet  the  exact  position  of  each 
part  cannot  be  stated.' 

The  position  of  the  mitral  orifice,  which 
is  oblique  in  direction  from  above  down- 
wards, and  from  left  to  right,  is,  as  I  have 
just  said,  in  front  and  to  the  left  of  the 
spines  of  the  sixth  and  seventh  dorsal 
vertebrre,  and  between  the  scapulse,  a 
little  above  their  lower  angles.  This 
region  forms  a  landmark  for  the  position 
of  the  mitral  orifice  and  valve  over  the 
dorsum.  The  left  ventricle  is  situated  to 
the  left  of  this  region,  and  extends  below 
its  level.  During  the  diastole  of  the  ven- 
tricle, the  stream  of  blood  from  the  auricle 
into  the  ventricle  pours  across  this  region 
in  a  direction  from  right  to  left,  forwards 
and  somewhat  downwards.  To  the  right 
of,  and  rather  above  this  region,  is  situ- 
ated the  left  auricle ;  and  in  cases  of 
mitral  incompetence,  the  reversed  stream 
of  blood  pours  across  this  region  from 
left  to  right  and  somewhat  upwards,  as  it 
regurgitates  from  the  left  ventricle  into 
the  left  auricle. 

In  cases  of  mitral  regurgitation,  one 

•  I  have  frequently  observed  the  movements 
of  the  heart  in  animals  at  the  front  and  tlie 
side  but  never  at  the  hack  of  the  organ,  so 
tliat  the  movements  of  the  left  auricle  de- 
scribed above  have  been  derived  from  infer- 
ence and  not  from  observation. 
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might  be  led,  a  priori,  to  expect  that  the 
mitral  murmur  would  be  always  audible 
over  the  back  at  the  region  of  the  mitral 
orifice,  or  midway  between  the  scapuke, 
just  above  the  level  of  their  lower  angles. 
This  is,  however,  not  usually  the  case, 
and  especially  when  the  mitral  murmur  is 
soft  in  character,  the  lungs  and  chest  are 
of  full  size,  and  respiration  is  free.  This 
is,  I  believe,  to  be  explained  by  the  great 
space  tliat  intervenes,  owing  to  the  pres- 
ence of  the  vertebrce,  between  the  mitral 
orifice  and  the  ear  when  applied  over  that 
region,  by  the  extent  to  which  the  lungs 
envelop  the  heart  and  fill  the  chest  back- 
wards, and  by  the  position  of  the  descend- 
ing aorta  and  the  cesophagus  between  the 
mitral  orifice  and  left  auricle  in  front  and 
the  spinal  column  behind.  When,  how- 
ever, the  mitral  murmur  is  grave,  vibrat- 
ing or  musical  in  character  and  loud,  and 
when  the  lungs  and  chest  are  contracted 
and  respiration  is  limited,  then  the  mitral 
murmur  is  audible  over  the  back  at  the 
region  of  the  mitral  valve,  and  in  mauj^ 
cases  witli  great  intensity. 

The  Rigid  Auricle  and  Ascending  Vena 
Cava. — The  inferior  and  posterior  portion 
of  the  right  auricle,  and  the  entrance  of 
the  ascending  vena  cava  into  that  portion 
of  the  auricle  are  situated  at  the  back  of 
the  heart.  The  right  auricle  is  here 
separated  at  its  upper  boundary  from  the 
left  auricle  below  the  entrance  of  the 
lower  right  pulmonary  vein  by  a  septum, 
wliioh  often  makes  but  little  mark  ex- 
ternally. The  lower  boundary  of  the 
right  auricle  is  defined  by  the  continua- 
tion backwards  of  the  posterior  transverse 
furrow  bet^vecn  the  base  of  the  left  ven- 
tricle and  the  right  auricle,  until  it  reaches 
the  posterior  longitudinal  furrow.  The 
posterior  and  inferior  portion  of  the  right 
auricle  tlms  fills  up  the  angle  formed  be- 
tween the  lower  border  of  the  left  auricle 
and  the  base  of  the  left  ventricle  poste- 
riorly. Tliis  angle  is  formed  by  the  down- 
ward prominence  and  thickness  of  the  mus- 
cular wall  of  the  left  ventricle  at  its  base. 

The  ascending  vena  cava  penetrates 
the  diaphragm  on  a  level  with  the  eighth 
or  ninth  dorsal  spine,  where  it  is  situated 
nearly  half  an  inch  to  the  right  of  the 
descending  aorta,  and  of  the  middle  line 
of  the  spine  ;  and  after  ascending  to  the 
extent  of  an  inch  or  less,  it  enters  the 
right  auricle  on  a  level  with  the  seventh 
dorsal  spine,  about  three-quarters  of  an 
inch  to  the  right  of  the  descending  aorta. 

The  Under  Surface  of  the  Heart;  the 
Longitudinal  Furrcno  and  the  Bight  Ven- 
tricle.— The  posterior  longitudinal  furrow 
divides  the  left  ventricle  behind  from  the 
right  ventricle  in  front,  on  the  under  sur- 
face of  the  heart,  and  when  that  organ 
rests  upon  the  floor  of  the  pericardium, 
the  transverse  furrow  and  the  riglit  ven- 
tricle are  hidden.     When,  however,  the 


floor  of  the  pericardium  is  lowered  so  as 
to  bring  into  view  the  under  surface  of  the 
heart,  which  inclines  froui  behind,  for- 
wards and  downwards,  the  posterior  lon- 
gitudinal furrow,  and  the  under  surface  of 
the  right  ventricle  beyond  and  in  front  of 
it,  are  rendered  visible.  The  posterior 
longitudinal  furrow,  resting  upon  and 
adapting  itself  as  it  does  to  the  floor  of 
the  pericardium,  is  comparatively  hori- 
zontal in  direction  ;  but  it  is  slightly  con- 
vex near  the  base  of  the  ventricle,  owing 
to  the  shoulder  formed  there  by  the  mus- 
cular "ivalls.  During  the  contraction  of 
the  ventricle,  when  its  base  and  apex 
approximate,  the  transverse  furrow 
changes  in  direction  both  toward  the 
base  and  the  apex.  The  furrow  then  be- 
comes more  convex  than  before  at  the 
base,  because  the  base  of  the  ventricle 
itself  becomes  more  convex,  and  it  turns 
or  twists  downwards  in  a  peculiar  manner 
towards  the  apex,  because  the  apex  itself 
twists  downwards,  so  as  to  form  a  con- 
cavity towards  that  end.  Tlie  longitudi- 
nal furrow  then  presents,  therefore,  an 
outline  with  a  double  curve. 

The  posterior  longitudinal  furrow  at 
its  auricular  extremity  comes  very  close 
to  the  posterior  border  of  tlie  heart,  and 
I  think  that  it  is  visible  from  behind  at 
that  point,  even  when  the  heart  rests  upon 
the  floor  of  the  pericardium.  Thence  the 
furrow  advances  forwards  and  to  the  left 
to  the  apex  of  the  heart,  where  it  divides 
the  left  ventricle  from  the  right,  and  where 
it  joins  the  anterior  longitudinal  furrow. 

The  under  surface  of  the  heart  con- 
tracts gradually  from  its  auricular  portion 
or  base,  where  it  is  wider  than  at  any 
other  part,  to  its  apex,  where  it  is  nar- 
rower than  at  any  other  part.  The  under 
surface  of  the  right  ventricle  is  thus  tri- 
angular in  form,  the  base  of  the  triangle 
being  at  the  auriculo-vcntricular  furrow, 
and  its  apex  at  the  apex  of  the  heart. 
The  posterior  longitudinal  fin-row  which 
is  straight,  forms  the  posterior  side  of  the 
triangle,  and  the  lower  boundary  of  the 
right  ^-entricle,  which  is  somewhat  con- 
vex, forms  its  anterior  side.  This  lower 
boundary  of  the  right  ventricle  at  the 
front  of  the  heart,  which  Is  on  a  level 
with  the  body  of  the  tenth  and  the  spine 
of  the  ninth  dorsal  vertebra,  is  lower  in 
position  than  the  lower  border  of  the  left 
ventricle  at  the  back  of  the  heart,  which 
is  situated  in  front  of  the  cartilage  be- 
tween the  bodies  of  the  ninth  and  tenth 
dorsal  vertebras,  or  a  little  lower,  and  is 
on  a  level  with  the  space  between  the 
eighth  and  ninth  dorsal  spines. 

The  apex  of  the  heart  is  lower  in  posi- 
tion than  the  lower  boundary  of  the  right 
ventricle,  and  is  on  a  level  with  the  body 
of  the  tenth,  and  with  a  point  above  the 
spine  of  the  ninth  dorsal  vertebriB,  and 
with  the  lower  angle  of  the  left  scapula. 
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The  Oreat  Vessels. — The  position  of  the 
boundary  line  between  tlie  upper  border 
of  the  heart  and  the  lower  limit  of  the 
great  vessels  is,  as  I  have  already  stated, 
higLier  at  the  back  than  at  either  side  or 
iu'front.  The  boundary  line  dividing  the 
upper  border  of  the  left  auricle  from  the 
lower  border  of  the  right  and  left  pul- 
monary arteries  is  situated  in  front  of  the 
cartilage  below  the  body  of  the  sixth  and 
the  spine  of  the  fifth  dorsal  vertebra  ;  and 
the  lower  end  of  the  descending  portion  of 
the  arch  of  the  aorta  and  of  the  vena 
ca\'a,  where  it  is  lost  behind  the  right 
pulmonary  vein,  are  nearly  on  the  same 
level. 

The  great  arteries  of  the  neck,  the  de- 
scending portion  of  the  arch  of  the  aorta, 
through  the  medium  of  the  transverse 
and  ascending  portions  of  the  arch,  the 
right  and  left  pulmonary  arteries,  and 
the  right  and  left  pulmonary  veins,  form 
in  succession  a  series  of  central  attach- 
ments for  the  heart,  which  are  situated, 
so  to  speak,  in  tiers  one  below  the  other. 
To  these  must  be  added,  but  on  a  differ- 
ent plane,  the  descending  vena  cava.  The 
heart  is  suspended  forwards  and  down- 
wards from  these  various  attachments. 
Two  of  them,  those  formed  by  the  pul- 
monary veins  and  the  pulmonary  arteries, 
connect  the  heart  intimately  with  the 
roots  of  the  lungs,  so  that  the  roots  of  the 
lungs  and  the  heart  at  that  position  enjoy 
a  common  movement  of  descent  during 
inspiration,  and  of  ascent  during  expira- 
tion, a  degree  of  movement  that  is  mea- 
sured hy  the  respiratory  movements  of 
descent  and  ascent  of  the  larynx. 

The  descending  portion  of  the  arch  is 
maintained  at  its  lower  end  in  a  fixed 
position  in  relation  to  the  spinal  column 
by  the  sixth  intercostal  arteries.  The 
higher  intercostal  arteries,  those  which 
go  to  the  third,  fourth,  and  fifth  inter- 
costal spaces,  arise  in  succession  from  the 
descending  portion  of  the  arch,  in  front, 
in  their  descending  order,  of  the  fifth  and 
sixth  dorsal  vertebrse.  These  vessels  all 
ascend  from  their  point  of  origin  to  the 
spaces  they  respectively  supply,  the  higher 
arteries  making  a  greater  ascent  than  the 
lower  ones,  because  they  have  to  reach  a 
higher  point  in  relation  to  their  respective 
origins  ;  and  the  right  arteries  mounting 
upwards  to  a  greater  extent  than  the  left 
arteries,  because  they  arise  from  a  lower 
part  of  the  aorta,  owing  to  the  right  side 
of  the  descending  portion  of  the  arch 
being  otherwise  occupied  by  the  passage 
behind  it  of  the  resophagus,  and  under 
and  in  front  of  it,  of  the  right  bronchus. 
The  intercostal  arteries  to  the  sixth 
spaces  pass  directly  to  the  right  and  left 
from  their  point  of  origin.  It  is  evident, 
therefore,  that  the  lower  end  of  the  de- 
scending portion  of  the  arch,  which  is 
braced   down  to  the   spinal  column  by 


the  direct  origin  of  the  sixth  intercostal 
arteries,  is  more  fixed  in  position  than  its 
upper  part,  the  intercostal  arteries  from 
which  have  a  free  ascent,  and  where 
the  oesophagus  is  interposed  between  the 
artery  and  the  spine  ;  that  the  descending 
portion  of  the  arch  has  less  range  of 
movement  than  the  transverse  portion, 
the  great  arteries  from  which  arc  com- 
parativelj'  long  and  capable  of  being  put 
on  the  stretch  ;  and  that  the  ascending 
portion  of  the  arch  enjoys  a  still  more 
free  play  of  movement  than  the  trans- 
verse portion,  for  it  is  weighted  at  its  root 
by  the  heart,  and  it  is  long,  curved,  and 
free  from  vascular  connections. 

The  descending  portion  of  the  arch  lies 
in  front  of  the  left  half  of  the  bodies  of  the 
fourth  and  fifth  dorsal  vertebrse,  and  that 
of  the  upper  border  of  the  sixth,  on  a 
level  with  the  third  and  fourth,  and  the 
space  between  the  fourth  and  fifth  dorsal 
spines,  and  with  the  interscapular  space 
at  and  below  the  spines  of  the  scapuLf. 
This  region  forms  a  landmark  at  the  back 
for  the  position  of  the  descending  portion 
of  the  arch  of  the  aorta ;  over  this  region 
direct  and  even  regurgitant  aortic  mur- 
murs, especially  if  they  are  loud,  grave, 
and  musical,  are  often  audible,  and  that 
with  great  intensity  ;  and  in  this  region, 
the  signs  of  aneurism  of  the  descending 
aorta  most  frequently  betray  themselves. 
It  is  sufficient  if  I  allude  here  to  the 
eifect  in  such  cases  of  the  pressure  of 
aneurism  affecting  this  artery  on  the  left 
recurrent  laryngeal  nerve,  which  winds 
underneath  this  portion  of  the  arch  on  its 
■way  to  the  larynx  ;  on  the  oesophagus, 
where  it  passes  behind  the  artery  ;  on  the 
left  bronchus,  where  it  passes  underneath 
it  ;  on  the  left  pulmonary  arterj',  ■which  is 
situated  in  front  of  the  artery  ;  on  the 
bodies  of  the  vertebrse,  upon  which  it 
rests  ;  and  on  the  intercostal  nerves  that 
pass  between  and  to  the  left  of  those  ver- 
tebrte. 

I  have  already  described  the  position  of 
the  transverse  aorta.  The  right  and  left 
pulmonary  arteries  are  situated  in  front 
of  the  body  of  the  sixth  and  the  spine  of 
the  fifth  dorsal  vertebra,  and  they,  as  I 
have  just  said,  form  one  of  the  two  great 
points  of  attachment  of  the  heart  to  the 
roots  of  the  lungs.  The  principal  points 
of  clinical  interest  with  regard  to  those 
arteries  is  the  one  I  have  just  alluded  to 
in  relation  to  the  pressure  of  aneurii-m  of 
the  descending  aorta  on  the  right  or  left 
pulmonary  artery,  which  interferes  with 
the  supply  of  blood  to  the  lungs ;  of  the 
analogous  effect  of  aneurism  of  the  trans- 
verse aorta,  below  which  the  division  of 
the  pulmonary  artery  is  situated  ;  of  an- 
eurism of  the  ascending  aorta  on  the 
right  pulmonary  artery,  ■which  often  leads 
to  secondary  affections  of  the  right  lung  ; 
and  on  the  effects  of  the  pressure  of  an 
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intra-thoracic   tumor  or  enlarged   bron- 
chial glands  on  either  of  those  arteries. 

Tlie  right  pulmonary  artery  is  some- 
what lower  in  position  than  the  left  pul- 
monary artery,  in  the  same  way  and  for 
the  same  reasons  that  the  riglit  pulmo- 
nary veins  are  lower  than  the  left  pul- 
monary veins. 

Tlie  descending  vena  cava  is  seen  from 
behind,  winding  round  the  right  side  of 
the  ascending  aorta  ;  and  its  great  affluent, 
the  left  innominate  vein,  lies  in  front  of 
the  upper  border  of  the  transverse  aorta 
and  the  great  arteries  that  spring  from  it. 
Aneurisms  of  the  ascending  aorta  tend 
therefore  to  make  pressure  on  the  descend- 
ing vena  cava  so  as  to  impede  or  arrest 
the  flow  of  blood  through  that  vein  to  the 
lieart,  and  the  same  may  be  said  witli 
regard  to  the  effects  of  tlie  pressure  of 
aneurisms  of  tlie  transverse  aorta  in  im- 
peding or  arresting  the  flow  of  blood 
through  the  left  innominate  vein. 

The  descending  aorta,  being  attached 
by  the  intercostal  arteries  to  the  spinal 
column,  is  situated  in  front  of  the  bodies 
of  the  dorsal  vertebrae  at  their  centre  and 
left  side,  and  it  is  therefore  interposed 
between  the  mitral  orifice  and  the  base  of 
the  left  ventricle  in  front  and  the  spine 
behind.  The  cesophagus  lies  in  front  of 
the  right  side  of  the  spinal  column  until 
it  reaches  the  bodies  of  the  eighth,  ninth, 
and  tenth  dorsal  vcrt^'brse,  which  are  on 
a  level  with  the  seventh,  eighth,  and 
ninth  dorsal  spines,  where  it  gradually 
passes  over  the  front  of  the  aorta.  It  is 
thus  interposed  between  the  left  auricle 
and  the  right  side  of  the  spinal  column, 
and  finally  between  the  base  of  the  left 
ventricle  in  front  and  the  aorta  and  sjiinal 
column  behind. 

The  right  and  left  lungs  at  the  back  of 
the  chest  fill  up  the  deep  hollow  in  front 
of  the  angles  of  the  ribs,  and  their  inner 
margins  overlap  respectively  the  right 
and  left  borders  of  the  bodies  of  the  dor- 
sal vertelji-re. 

The  lungs  at  the  back  and  both  sides 
completely  envelop  the  heart  and  great 
vessels,  with  the  exception  of  those  parts 
that  lie  at  the  very  centre  of  the  chest,  in 
front  of  the  anterior  portion  of  the  bodies 
of  the  dorsal  vertebrse. 


NOTES. 

Note  1. — Pirogoff,  in  his  valuable  "Anato- 
mia  Topographica ;"  Braun,  in  his  beautiful 
'  'Topographisch- Anatomi  scher  Atl  as ; "  and  Le 
Grendre,  in  his  "Anatomie  Chirurgicale  Homo- 
lographique,"  give  drawings  taken  from  sec- 
tions of  the  frozen  dead  body  representing 
the  position  of  the  internal  organs.  In  this 
and  the  following  notes  I  shall  briefly  describe 
the  position  of  the  heart  as  it  is  represented 
in  those  various   drawings.     I   may  remark 


that  many  of  these  drawings  are  evidently 
not  of  the  size  of  nature. 

Pirogotf  r<^ presents  vertical  section s  i  .f  t  w i -Ive 
difl'ercut  bodies,  the  section  being  made  eitlier 
through  the  centre  of  the  sternum  in  IVout 
and  the  spinal  column  beliind  or  to  the  right 
or  left  of  the  centre.  In  these  instances  the 
front  of  the  pericardium  was  lower  in  position 
tliau  the  front  of  the  heart  to  an  extent  vary- 
ing from  -S  or  -9  inch  to  -012  inch.  Between 
these  two  extreme  instances  there  was  every 
variety  of  difference  from  -2  inch  to  -7  inch, 
the  average  extent  to  which  the  front  of  the 
pericardium  was  lower  tlian  the  front  of  the 
heart  being  -4  inch,  or  less  tlian  half  an 
inch. 

These  drawings  of  Pirogoflf  represent,  which 
mine  do  not,  the  relation  of  tlie  whole  under 
surface  of  the  heart  to  the  floor  of  the  pi;ricar- 
dium.  In  two  of  them,  the  whole  lower  sur- 
face of  the  heart,  including  both  ventricles 
and  the  longitudinal  furrow  between  them, 
rested  upon  the  pericardium  ;  while  in  one  of 
these,  with  healthy  organs,  the  front  of  the 
pericardium  was  -7  inch,  and  in  another  with 
ascites  it  was  -35  inch  below  the  front  of  the 
right  ventricle.  In  the  latter  case  the  fluid 
in  the  abdomen  pressed  the  pericardium  up- 
wards into  close  contact  with  the  heart,  and 
elevated  that  organ.  In  four  other  cases  the 
right  ventricle  rested  upon  the  pericardium, 
while  in  all  of  these  the  interventricular  fur- 
row was  separated  by  fluid  from  the  pericar- 
dium from  '2  in.  to  '65  in.,  and  in  three  of 
them  the  left  ventricle  was  higher  than  the 
pericardium  from  "3  in.  to  "4  in.  In  the  six 
remaining  cases,  a  film  of  fluid,  varying  from 
•1  in.  to  '.')  in.,  separated  both  ventricles  and 
the  longitudinal  furrow  from  the  pericardium; 
in  two  of  those  oases  the  separation  of  the 
two  surfaces  was  equal  throughout ;  in  two 
it  was  greater  at  the  furrow  than  the  ventri- 
cles, and  greater  below  the  left  ventricle  than 
the  right ;  and  in  two  it  was  greater  below 
the  right  ventricle  than  the  left. 

Note  2. — Pirogoff  represents  the  exact  posi- 
tion of  the  lower  boundary  of  the  front  of  the 
heart  in  relation  to  the  lower  end  of  the  bony 
sternum  in  five  instances  in  which  a  vertical 
section  was  made  through  the  centre  of  the 
sternum  in  front  and  the  spinal  column  be- 
hind. In  two  of  these  instanci.'S  the  lower 
boundary  of  the  heart  was  above  the  lower 
end  of  the  sternum  to  an  extent  varying  from 
•8  in.  to  -7  in.,  and  in  three  of  them  it  was 
below  the  lower  end  of  the  sternum  to  an  (ix- 
tent  varying  from  one  inch  to  half  an  inch. 
He  also  gives  thirteen  cross  sections  of  the 
body  that  show  whether  the  lower  boundary 
of  the  heart  was  higher  or  lower  than  the 
lower  end  of  the  sternum.  In  one  instance 
the  lower  border  of  the  heart  was  very  much 
below,  and  in  another  it  was  very  much 
above  the  lower  end  of  the  sternum.  The 
latter  case  stood  alone.  The  section  was 
made  through  the  lower  margin  of  the  nipples 
and  the  middle  of  the  third  space,  and  only 
a  small  piece  of  the  ventricles  towards  the 
apex  remained  frozen  in  the  pericardial  fluid; 
the  heart  being  absent  from  beliind  the  cen- 
tre of  the  sternum.  The  stomach  and  the 
cesophagus  were  enormously  distended  with 
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food,  and  both  the  stomach  and  the  liver  rose 
high  into  the  cavity  of  the  chest,  above  the 
level  of  the  section.  In  eight  other  cases  the 
section  was  made,  as  in  this  one,  through  the 
third  cartilage,  in  nine  others  through  the 
fourth,  and  in  ifour  others  through  the  fourth 
space ;  and  in  all  of  these,  amounting  to 
twenty-one,  the  heart  was  present  in  the  sec- 
tion of  full  siie. 

Braun  gives  vertical  sections  of  the  body 
through  the  centre  of  the  sternum  and  the 
spine  in  two  instances,  in  one  of  which  the 
lower  boundary  of  the  heart  is  half  an  inch 
above,  and  in  the  other  is  an  inch  and  a 
third  below  the  level  of  the  lower  end  of  the 
sternum. 

Note  3. — The  position  of  the  lower  boun- 
dary of  the  pericardium  in  relation  to  the 
lower  end  of  the  sternum  is  represented  by 
Pirogoff  in  tlxe  two  groups  of  sections,  vertical 
and  transverse,  referred  to  in  Note  2.  In 
two  of  the  vertical  sections  the  lower  boun- 
dary of  the  front  of  the  pericardium  was 
above  the  level  of  the  lower  end  of  the  sternum 
from  the  tenth  to  the  third  of  an  inch,  and  in 
three  of  them  it  was  below  the  lower  end  from 
1-2  in.  to  "88  in.  In  the  thirteen  cross  sec- 
tions the  lower  border  of  the  pericardium 
was  above  the  level  of  the  lower  end  of  the 
sternum  in  only  one  case,  and  below  it  in 
twelve  cases. 

Note  4. — Pirogoff  represents  the  position  of 
the  apex  in  relation  to  the  fourth,  fifth,  and 
sixth  spaces  and  cartilages  in  the  two  groups 
of  vertical  and  transverse  sections.  In  one 
of  the  vertic;il  sections,  a  case  of  ascites,  the 
apex  was  situated  in  the  fourth  space ;  in 
another,  it  was  situated  behind  the  fifth  rib, 
and  in  a  third  behind  the  sixth  rilj ;  while  of 
the  cross  sections,  in  five  the  apex  was  situ- 
ated in  the  fifth  space,  in  five  behind  the  fifth 
cartilage,  and  in  one  behind  the  fourth  carti- 
lage or  the  third  space.  Five  vertical  sec- 
tions also  represent  the  relation  of  the  lower 
boundary  of  the  right  vmitricle  to  the  carti- 
lages and  spaces,  at  a  point  intermediate  be- 
tween the  lower  boundary  of  the  sternum  and 
the  apex ;  in  two  of  these  the  inferior  margin 
of  the  right  ventricle  was  behind  the  seventh 
cartilage,  in  one  behind  the  sixth  cartilage, 
in  one  beliind  the  fifth  space,  and  in  one  be- 
hind the  fifth  cartilage. 

Note  5 . — Pirogoff,  in  the  three  vertical  and 
eleven  cross  sections  referred  to  in  Note  4, 
shows  the  relation  to  the  cartilages  and  spaces 
of  the  lower  boundary  of  the  pericardium  be- 
low the  ap(^x.  In  two  of  the  three  vertical 
sections  representing  the  apex,  the  inferior 
border  of  the  pericardium  was  lower  than  the 
inferior  border  of  the  apex  from  two-thirds  of 
an  inch  (•?  in.)  to  half  an  inch  (-4  in.)  ;  and 
in  the  remaining  one  the  pericardium  fitted 
close  upon  the  apex.  In  two  of  these  cases 
the  lower  boundary  of  the  pericardium  below 
the  apex  was  behind  the  sixth  cartilage,  and 
in  the  third,  that  affected  with  ascites,  be- 
hind the  fifth  cartilage.  In  three  of  the  cross 
sections  the  lower  boundary  of  the  pericar- 
dium below  the  apex  was  situated  behind  the 
sixth  cartilage,  in  five  of  them  it  was  behind 
the  fifth  space,  in  two  behind  the  second  car- 
tilage, and  in  the  remaining  one  behind  the 


fourth  cartilage.  In  two  of  the  five  vertical 
sections  in  which  the  relation  of  the  lower 
border  of  the  right  ventricle  to  the  cartilages 
and  spaces  is  shown,  the  lower  boundary  of 
the  pericardium  below  the  ventricle  was  situ- 
ated behind  the  seventh  cartilage,  in  two  be- 
hind the  sixth  space,  and  in  one  behind  the 
sixth  cartilage. 

Note  6. — Pirogoff  gives  a  series  of  deepen- 
ing sections  made  downwards  and  from  side 
to  side,  ^iresenting  a  front  view  of  the  organs. 
In  two  of  the  more  superficial  of  these  sec- 
tions there  was  an  inclination  of  two  thirds 
of  an  inch  (-7  in.)  from  right  to  left  extending 
from  the  lower  boundary  of  the  right  auricle 
to  the  apex  of  the  heart.  In  a  third  section, 
a  case  of  ascites,  there  was  no  inclination, 
the  apex  being  on  the  same  level  as  the  lower 
border  of  the  right  auricle.  When  the  sec- 
tions deepened,  the  inclination  was  still  main- 
tained, but  the  dip  from  auricle  to  the  apex 
was  less  great.  Thus  in  three  sections  in 
which  the  lower  border  of  the  left  ventricle 
was  exposed,  the  dip  from  auricle  to  apex 
was  respectively  one-half  (-4  in.),  one-third 
('3  in.),  and  one-sixth  ('IS  in.)  of  an  inch, 
the  latter  section  being  progressively  deeper 
than  the  former.  In  like  manner,  but  with 
a  different  effect,  in  two  other  sections  of  the 
case  of  ascites,  the  lower  boundary  of  the 
apex  was  higher  than  that  of  the  auricle,  in 
one  section  by  the  fifth  of  an  inch  ('2  in.), 
and  in  a  deeper  section  by  half  an  inch  ('5 
in.) 

Note  7. — Pirogoff  shows  the  extent  to  which 
the  heart  extends  to  the  left  of  the  middle 
line  of  the  sternum  in  four  (or  five)  vertical, 
and  in  eighteen  (or  seventeen)  cross  sections. 
The  heart  extended  to  the  left  of  the  centre 
of  the  sternum  from  two  inches  to  two  and 
three-quarters  (2'8  in.)  in  two-thirds  of  these 
cases  (14  in  22)  ;  from  an  inch  and  a  third 
(1*4  in.)  to  an  inch  and  three-quarters  (I'85 
in.)  in  one-third  of  them  (7  in  22);  and  three 
inches  and  a  third  (3-4  in.)  in  one  additional 
instance. 

Note  8. — Pirogoff  indicates  approximately 
the  position  of  the  top  of  the  arch  in  five  ver- 
tical and  four  cross  sections.  In  two  of  the 
vertical  sections  the  top  of  the  arch  appeared 
to  be  respectively  a  quarter  and  a  tenth  of  an 
inch  above  the  top  of  the  manubrium,  on  a 
level  in  one  with  the  top  of  the  second,  and 
in  the  other  with  the  top  of  the  third  dorsal 
vertebra.  In  the  three  other  vertical  sec- 
tions the  top  of  the  arch  was  three-quarters 
of  an  inch  (-6  to  -8  in.)  below  the  top  of  the 
manubrium,  and  on  a  level  with  the  lower 
portion  of  the  third  dorsal  vertebra.  In  one 
of  the  four  cross  sections  the  top  of  the  arch 
at  the  origin  of  the  innominate  and  left  carotid 
arteries  was  on  a  level  with  the  lower  edge  of 
the  sterno-clavicular  articulation,  and  with 
the  lower  border  of  the  second  or  upper  bor- 
der of  the  third  dorsal  vertebra :  while  in 
three  of  them  it  was  on  a  level  with  the  first 
space,  and  in  the  individual  cases  respectively 
with  the  lower  bolder  of  the  second,  the  lower 
border  of  the  third,  and  the  upper  border  of 
the  fourth  dorsal  vertebra.  Braun  gives  two 
vertical  sections,  in  one  of  which  the  top  of 
the  arch  of  the  aorta  was  from  a  quarter  to 
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half  an  inch  below  the  top  of  the  manubrium 
and  on  a  level  with  the  third  dorsal  vertebra, 
while  in  the  other  it  was  more  than  an  inch 
below  the  top  of  the  sternum  and  on  a  level 
witli  tlie  fourth  vertebra. 

Note  9. — The  lower  boundary  of  the  heart 
was  from  two-thirds  of  an  inch  (-6  in.)  to  an 
inch  below  the  lower  end  of  the  sternum  in 
Pirogoff's  three  vertical  sections  in  which  the 
top  of  the  aorta  was  tliree-quiirters  of  an  inch 
(•t)  in.  to  -8  in.)  below  the  top  of  the  manu- 
brium ;  and  was  an  inch  and  a  quarter  below 
the  end  of  the  sternum,  reaching,  indeed,  to 
the  tip  of  the  ensiform  cartilage  in  Braun's 
case,  in  which  the  top  of  the  aorta  was  more 
than  an  inch  below  the  top  of  the  sternum. 
On  the  other  hand,  the  lower  boundary  of 
the  heart  was  three-quarters  of  an  inch  ('8) 
above  the  lower  end  of  the  sternum  in  one  of 
Pirogoff's  cases,  in  which  the  top  of  the  aorta 
was  above  the  top  of  the  sternum,  and  was 
fully  half  an  inch  above  that  bone  in  Braun's 
case,  in  which  the  top  of  the  aorti  was  from 
a  quarter  to  half  an  inch  below  tlie  top  of  the 
sternum. 

Note  10. — Pirogoff  shows  in  his  vertical 
sections  the  position  of  the  origin  of  the  pul- 
monary artery  in  eight  instances,  and  that 
of  the  top  of  the  auricular  portion  of  the  right 
auricle  in  seven.  The  origin  of  the  pulmo- 
nary artery  was  situated  behind  the  second 
cartilage  in  one  instance,  and  behind  tlie 
fourth  cartilage  in  another  ;  in  three  cases  it 
lay  behind  the  third  cartilage,  and  in  one 
behind  the  second  space  ;  while  in  two  it  lay 
from  two  to  two  and  a  half  inches  below  the 
top  of  the  manubrium.  The  top  of  the  right 
auricle  was  seated  behind  the  second  carti- 
lage in  two  cases,  behind  the  third  cartilage 
in  two,  and  below  the  top  of  the  manubri  um 
from  an  inch  and  a  half  to  an  inch  and  three- 
quarters  in  three.  In  one  of  the  instances  in 
which  it  lay  behind  the  third  cartilage,  it  was 
three  inches  below  the  top  of  the  manubrium. 

Note  11. — In  five  of  Pirogoff's  vertical  sec- 
tions referred  to  in  Note  10  the  vertical  length 
of  the  pulmonary  artery  and  the  right  ventri- 
cle is  shown.  In  two  cases  the  vertical  length 
of  the  pulmonary  artery  was  about  half  an 
inch,  and  in  these  two  cases  the  vertical 
length  of  the  right  ventricle  was  respectively 
three  inches  (.3'2  in.)  and  two  and  a  tiiird 
(2'3  in.).  In  the  three  other  cases  the  verti- 
cal length  of  the  pulmonary  artery  was  about 
one  inch  (9  in.,  1-05  in.,  1-2  in.),  that  of  the 
riglit  ventricle  in  those  cases  being  about 
three  inches  (2  8  in.,  3-1  in.,  3-5  in.).  In 
the  three  latter  cases,  in  which  the  pulmo- 
nary artery  was  relatively  long,  the  length 
of  the  ventricle  to  that  of  the  artery  was  as 
three  to  one ;  while  in  the  two  others  in 
which  the  vessel  was  short,  the  ventricle  was 
from  four  and  a  half  to  six  times  the  length 
of  the  artery. 

Note  12. — In  one  of  Pirogoff's  transverse 
sections,  referred  to  in  Note  11 ,  the  top  of  the 
pulmonary  artery  was  situated  just  above  the 
second  cartilage,  and  the  artery,  in  its  short 
upward  course  (-4  in.),  was  covered  by  the 
second  cartilage  ;  in  another,  the  top  of  the 
artery  lay  behind  the  third  cartilage,  and 
the  artery  ascended  within  the  third  space. 


In  the  three  other  cases  the  artery  took  an 
internii'diate  and  average  position  witliin  the 
second  space,  its  top  being  seated  beliind  the 
second  cartilage,  and  its  origin  beliind  the 
third  cartilage,  or,  in  one  instance,  the  sec- 
ond space. 

The  origin  of  the  pulmonary  artery  was  the 
lowest  in  position,  being  behind  tiie  fourth 
cartilage,  in  the  one  among  these  five  cases 
in  which  the  vessel  took  the  longest  upward 
course  (1-2  in.)  ;  while  on  the  other  hand, 
the  origin  of  the  artery  was  the  higliest,  be- 
ing behind  the  second  cartilage,  in  the  one 
in  which  the  vessel  was  the  shortest  (-4  in.). 

Note  13. — The  arcli  of  tlie  aorta,  measured 
from  tlie  point  at  which  it  came  into  view 
above  the  right  auricle  to  the  adjacent  origin 
of  the  innominate  and  left  carotid  arteries,  in 
Pirogoff's  vertical  sections,  varied  in  approxi- 
mate vertical  length  from  about  one  inch  to 
more  than  two  inches  (about  2-2  in.),  its  av- 
erage length  being  about  an  incli  and  a  half. 
In  two  cases,  in  which  the  vessel  was  short 
(about  1  in.)  the  vertical  length  of  the  arch, 
from  the  point  at  which  it  came  into  view, 
was  less  than  that  of  the  heart,  measured 
from  the  same  point,  in  tlie  proportion  of  10 
to  25  ;  while  in  three  cases,  in  which  the  ves- 
sel was  long  (I'B  in.,  2  in.,  2-2  in.),  the  ratio 
of  the  length  of  tlie  vessel  to  that  of  the  heart 
was  about  10  to  18. 

Note  14. — Pirogoff  shows  the  vertical  length 
of  the  right  auricle  in  six  sections.  In  three 
of  these  the  length  of  that  cavity  was  two 
inches  and  three-quarters  (2-0  in.,  2-7  in., 
2'8  in.);  and  in  three  it  was  from  three 
inches  and  a  third  to  almost  four  inches  (3'3 
in.,  3-4  in.,  3-8  in.). 

Note  15. — Pirogoff  represents  the  vertical 
length  of  the  right  ventricle  in  eleven  cases. 
In  two  of  these  the  cavity  was  two  inches 
and  a  third  (2'3  in.),  and  in  one  it  was  four 
inches  in  length.  There  was  considerable 
variation  in  the  other  cases  between  these 
limits,  the  average  length  of  the  cavity  in  the 
eleven  cases  being  three  inches. 

Note  16. — The  great  vessels  occupied  the 
upper  half  of  the  sternum,  and  the  lieart  its 
lower  half,  in  two  of  Pirogoff's  and  in  one  of 
Braun's  sections.  In  one  of  Braun's  sections 
the  great  vessels  lay  behind  the  upper  third 
of  the  bone,  and  the  heart  beat  beliind  its 
lower  two-thirds  ;  in  three  of  Pirogoff's  sec- 
tions the  great  arteries  were  covered  by  the 
upper  three-sevenths  of  the  sternum,  and  the 
heart  by  its  lower  four-sevenths  (1-5  in.  to 
2-1  in. ;  2-7  in.  to  3  in. ;  1-4  in.  to  2-3  in.)  ; 
while  in  one  of  Pirogoff's  the  great  vessels  oc- 
cupied the  sternum  to  a  greater  extent  than 
the  heart  in  the  proportion  of  eight  to  seven 
(3-1  in.  to  2-7  in.). 

Note  17. — The  width  of  the  healthy  heart 
was  one-half  of  the  width  of  the  chest  in  two 
of  Pirogoff's  cross  sections  (7-8  in.  to  3-9  in. 
and  7'2  in.  to  3-5  in.)  ;  it  was  one-third  of 
that  of  the  chest  in  four  of  them  (7-4  in.  to 
2-4  in.,  9-4  in.  to  3-2  in.,  9-2  in.  to  3-2  in., 
7-2  in.  to  2-6  in.),  and  in  six  of  them  the 
proportion  between  the  width  of  the  heart 
and  that  of  the  chest  varied  from  10  to  3'9  to 
10  to  4-6.  In  no  instance  was  the  breadth  of 
the  healthy  lieart  greater  in  proportion  than 
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one-half  of  that  of  the  chest.  In  tliis  respect 
Pirogotf's  cases  differ  from  mine,  for,  as  I 
have  said  above,  in  one-third  of  my  cases  the 
width  of  the  heart  was  greater  than  one-half 
of  that  of  the  chest  (10  to  5  to  lu  to  ti-'2). 
Tliis  may  partly  be  accounted  for  that  in 
Pirciyott's  drawings  the  section  was  not  as  a 
rule  made!  across  the  widest  part  of  the  heart, 
and  that  the  breadth  of  the  heart  was  meas- 
incd  from  precisely  opposite  points  ;  whereas 
in  mine  the  measurement  was  talien  from  tlie 
point  of  the  heart  furthest  to  tlie  left,  which 
was  near  tlie  apex,  to  the  point  of  the  heart 
furthest  to  the  right,  which  was  about  tlie 
middle  of  the  right  auricle;  and  I  need  scarcely 
say  that  these  points  were  never  precisely 
opposite  to  each  otlier. 

Note  Is. — In  some  of  Pirogoff's  sections  the 
right  ventricle  and  auricle  were  proportion- 
ally broad  in  relation  to  the  front  of  the  left 
ventricle  when  the  heart  itself  was  wide  in 
relation  to  tlie  width  of  the  chest,  while  the 
rij4ht  cavities  were  relatively  narrow  when 
the  heart  itself  was  relatively  narrow.  In 
otlier  instances,  however,  it  was  the  reverse, 
the  heart  being  relatively  narrow  or  wide, 
when  thi^  right  cavities  were  respectively 
relatively  wide  or  narrow. 

Note  19. — In  one  of  Pirogoff's  cross  sections 
the  heart  extendeil  one  inch  and  a  tenth  into 
the  right  side  of  the  chest,  and  nearly  three 
inches  (2-8  in.)  into  its  left  side;  while  in 
another  of  them  the  heart  occupied  tlie  right 
side  of  the  chest  for  a  little  less  than  two 
inches  (I'bfi  in.),  and  its  left  side  for  a  little 
more  than  two  inches  (2-15  in.).  In  one  of 
these  extreme  instances  nearly  three-fourths 
of  the  heart  occupied  the  left  side,  and  over 
one-fourth  of  it  the  right  side  of  the  chest ; 
while  in  the  other  more  than  one-half  of  the 
organ  lay  in  the  left  side,  and  less  than  one- 
half  of  it  in  the  right  side. 

In  twenty-five  cross  sections  nearly  two- 
fifths  of  the  heart  occupied,  on  an  average, 
the  right  side,  and  fully  three-fifths  of  it  the 
left  side  of  the  chest  (10  to  17).  These  sec- 
tions were  made  across  the  heart  at  all  levels, 
from  just  below  the  origin  of  the  great  vessels 
to  a  little  above  the  lower  boundary  of  the 
organ.  In  at  least  four  instances  more  sec- 
tions than  one  were  made  through  the  same 
body  at  dilfeient  heights,  and  in  these  in- 
stances the  heart,  as  a  rule,  lay  more  to  the 
right  in  the  higher  than  in  the  lower  sections. 
This  was  due  to  the  greater  proportionate 
prevalence  of  the  right  auricle  in  the  higher 
and  middle  sections ;  and  of  the  right  an.I 
left  ventricles  in  the  lower  sections  of  the 
lieart.  There  were,  however,  three  marked 
exceptions  to  this  rule,  which  seemed  to  be 
due  to  the  greater  extension  of  the  right  auri- 
cle to  the  right  at  its  middle  than  at  its  higher 
region. 

Note  20. — The  right  lung  was  more  devel- 
oped in  front  than  the  left  in  eight  out  of  nine 
cases,  in  which  two-thirds  of  the  heart  or 
more  occupied  the  left  side,  and  one-third  of 
it  or  less  the  right  side  of  the  chest ;  and  the 
development  of  the  two  lungs  was  about 
equal  in  seven  out  of  eight  cases  in  which 
two-fifths  of  the  heart  or  more  lay  in  the 
right  side,  and  three-fifths  of  it  or  less  in  the 


left  side  of  the  chest,  the  right  lung  being, 
however,  larger  than  the  left  in  the  two  ex- 
ceptional cases. 

Note  21. — The  breadth  of  the  combined 
right  auricle  and  ventricle  in  relation  to  tliat 
of  the  left  ventricle  as  seen  in  front  in  fifteen 
of  Pirogoff's  cross  sections,  varied  from  10  to 
1-4  to  10  to  4-4,  the  average  proportion  bein"- 
10  to  3-3. 

Note  22. — The  auricular  portion  of  the 
right  auricle  varied  in  breadth  in  Pirogotf's 
cases  from  nearly  an  inch  and  a  half  (1'4  in.) 
to  four-fifths  of  an  inch  ('8  in.),  its  average 
breadth  in  ten  cases  being  one  inch. 

Note  23. — The  body  of  the  right  auricle 
varied  in  breadth  in  Pirogoff's  cases  from 
nearly  an  inch  and  a  half  (1-4  in.)  to  the 
fifth  of  an  inch  ('2  in.),  its  average  breadth 
in  twenty-one  cases  being  two-thirds  of  an 
inch  (-UG  in.). 

Note  24. — The  left  edge  of  the  auricular 
portion  of  the  right  auricle  extended  almost 
ti:>  the  left  edge  of  the  sternum  (-1  in.  from 
left  edge)  in  one  instance  ;  almost  or  quite  to 
the  centre  of  the  sternum,  so  as  to  lie  behind 
its  right  half,  in  four  instances  ;  and  in  one 
instance  it  was  covered  by  the  right  third  of 
that  bone. 

Note  25. — The  right  edge  of  the  right  auri- 
cle extended  to  the  right  of  the  right  edge  of 
the  sternum  from  the  third  of  an  inch  to  an 
inch,  and,  on  an  average,  for  two-thirds  of  an 
inch  in  sixteen  of  Pirogoff's  cross  sections. 

Note  2(1. — The  auricular  portion  of  the 
right  auricle  was  from  one-third  to  two-thirds 
wider  than  the  body  of  the  auricle  in  five 
hearts  rejjresented  by  Pirogoff. 

Note  27. — The  width  of  the  heart  in  ten  of 
Pirogoff's  sections  varied  from  a  little  more 
than  twice  (22  to  10)  to  almost  four  times  as 
great  as  that  of  the  auricular  portion  of  the 
right  auricle  ;  the  heart  being  on  an  average 
fully  three  times  as  wide  as  the  auricular 
apjiendix. 

Note  28. — The  heart  was  from  three  to  nine 
times  wider  than  the  exposed  portion  of  the 
body  of  the  right  auricle  in  twenty  of  Piro- 
goff's cases  ;  the  heart  being  on  an  average 
nearly  six  times  as  wide  as  the  auricle. 

Note  29. — The  breadth  of  the  right  ventri- 
cle varied  from  four-fifths  (10  to  12  5)  to  a 
little  less  than  one-half  (10  to  20'5)  of  the 
breadth  of  the  heart  in  twenty-one  of  Piro- 
goff's drawings,  sixteen  of  which  were  from 
cross  sections  of  the  body,  and  five  from  front 
views  of  the  heart.  The  average  breadth  of 
the  right  ventricle  In  these  drawings  was 
two-thirds  of  the  breadth  of  the  heart  (10  to 
15),  and  in  one-half  of  them  (10  in  21)  the 
proportionate  width  of  the  heart  was  at  or 
aliove,  and  in  one-half  of  them  (11  in  21)  it 
was  below  that  average.  The  average  pro- 
portionate breadth  of  the  right  ventricle  in 
relation  to  that  of  the  heart  was  10  to  16  in 
the  sixteen  cross  sections,  and  10  to  14  in  the 
five  front  views  of  the  heart. 

Note  30. — The  breadth  of  the  upper  part 
of  the  conus  arteriosus  varied  from  one-half  (10 
to  20)  to  four-fifths  (10  to  17-2)  of  the  breadth 
of  the  right  ventricle  at  its  middle,  in  Piro- 
goff's five  front  views  of  the  heart ;  the  aver- 
age width  of  the  conus  arteriosus  being  in  those 
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cases  fully  tliree-fifths  of  that  of  the  right 
ventricle  (10  to  18-6). 

Note  31. — The  length  of  the  right  ventricle 
was  equal  to  that  of  its  breadth  in  one,  and 
was  greater  than  that  of  its  breadth  in  four 
of  Pirogoff's  live  front  views  of  the  heart,  the 
average  proportion  of  the  length  to  the  breadth 
of  the  right  ventricle  being  in  those  four  cases 
as  5  to  6  (10  to  11-75). 

Note  32. — The  breadth  of  the  right  ventricle 
in  relation  to  the  right  auricle  in  Pirogoff's  five 
front  views  of  the  heart  varied  from  10  to  2'2. 

Note  33. — The  breadth  of  the  right  ventri- 
cle varied  from  an  inch  and  two-thirds  (l-tiS 
in.)  to  nearly  three  inches  (2'9  in.)  in  sixteen 
of  Pirogoff's  cross  sections,  its  average  breadth 
being  just  over  two  inches  (2-1  in.) ;  while 
in  his  five  front  views  of  the  heart,  its  breadth 
varied  from  two  inches  and  a  half  to  three 
and  a  third,  its  average  breadth  being  almost 
three  inches  (2-9  in.),  The  cross  sections 
were  somewhat  reduced  in  size,  while  the 
front  views  appeared  to  be  of  the  natural 
dimensions. 

Note  34. — In  one  of  Pirogoff's  sections  the 
right  ventricle  extended  further  to  the  ri;,'ht 
than  the  left  of  the  middle  line  of  the  sternum 
1-4  in.  to  1"  in.  to  left)  ;  in  one  it  occupied 
the  right  and  left  sides  of  the  chest  in  equal 
proportions  (1'2  in.  to  1'2  in.)  ;  fjut  in  four- 
teen other  sections  the  right  ventricle  ex- 
tended more  to  the  left  than  the  right  of  the 
Vertical  centre  of  the  sternum.  In  two  in- 
stances six-sevenths  of  the  ventricle  lay  to 
the  left,  and  one-seventh  of  it  to  the  right  of 
the  central  line ;  but  on  an  average,  two- 
thirds  of  the  ventricle  occupied  the  left,  and 
one-tliird  of  it  the  right  side  of  the  chest. 

Note  35. — In  three  of  Pirogoff's  five  front 
views  of  the  healthy  heart,  the  longitudinal 
furrow  during  its  descent  took  a  direction 
sliglitly  to  the  left  or  outwards  during  its 
whole  course,  so  that  it  was  about  half  an 
inch  more  to  the  left  at  its  lower  than  its  up- 
per portion ;  but  in  two  of  them  the  furrow 
curved  first  to  the  right  for  the  third  of  an 
inch  ('3  in.),  and  then  to  the  left  for,  in  one 
instance,  the  same,  and  in  the  other  for  a 
greater  extent  (-5  in.). 

Note  36. — In  one  of  Pirogoff's  cross  sections 
the  right  ventricle  extended  for  only  a  quar- 
ter of  an  inch  to  the  left  of  the  sternum  ;  but 
in  every  otlier  instance  that  ventricle  was 
covered  to  a  greater  or  less  extent  by  the 
costal  cartilages.  The  exact  extent  to  which 
they  were  so  is  not  indicated,  but  I  judged 
that  in  one-fifth  of  the  cases  (3  in  16)  the 
right  ventricle  extended  almost  as  far  to  the 
left  as  the  junction  of  the  cartilages  to  their 
ribs  ;  that  in  one-fourth  of  them  (4  in  16)  the 
ventricle  was  covered  by  the  two  sternal 
thirds  of  the  cartilages  ;  that  in  two  of  them 
it  extended  to  midway  between  the  sternum 
and  the  ribs  ;  and  that  in  one-third  of  them 
(6  in  ]  6)  it  was  only  covered  by  the  sternal 
third  of  the  cardiac  costal  cartilages. 

Note  37. — Tlie  body  of  the  right  ventricle 
extended  to  the  left  of  the  middle  line  of  tlie 
sternum  from  four-fifths  of  an  inch  (-85  in.) 
to  two  inches  (2-1  in.),  and  on  an  average 
for  an  inch  and  a  half  (1-45  in.),  in  sixteen 
of  Pirogoff's  cross  sections. 


Note  38. — The  right  auriculo-ventricular 
furrow,  starting  from  the  right  edge  of  the 
origin  of  the  pulmonary,  as  it  descended,  ex- 
tended to  the  right  to  an  amount  varying 
from  one  inch  to  one  inch  and  four-fifths,  and 
on  an  average  for  an  inch  and  a  half  (1-45 
in.),  in  Pirogoff's  five  front  views  of  the 
healthy  heart. 

Note  39. — The  breadth  of  the  pulmonary 
artery  at  its  origin  varied  from  an  incli  to  an 
inch  and  a  half,  and  was  on  an  average  an 
inch  and  a  quarter,  in  Pirogoff's  fivi-  front 
views  of  the  healthy  heart ;  and  in  the  same 
cases  the  breadth  of  the  pulmonary  artery  a 
little  above  its  origin  varied  from  tlirei'-c^uar- 
ters  of  an  inch  to  an  inch  and  a  quarter,  and 
was  on  an  average  about  one  inch.  The  pul- 
monary artery  was  wider  than  the  aorta  in 
four  of  these  instances,  and  narrower  than 
the  aorta  in  one  of  them. 

Note  40. — -Tlie  right  edge  of  the  pulmonary 
artery  was  covered  by  the  sternum  to  the  ex- 
tent of  the  third  of  an  inch  in  one  instance, 
and  the  tenth  of  an  inch  in  another,  and  the 
remainder  of  the  artery,  amounting  to  tliree- 
fourths  of  its  diameter  in  one  instance  (-8  in., 
•11  in.),  and  six-sevenths  of  its  diameter  in 
the  other,  occupied  the  second  left  space  or 
the  second  costal  cartilage. 

Note  41. — The  approj-iiiiate  breadth  of  the 
left  ventricle  as  seen  in  front  of  the  heart 
varied  from  almost  half  an  inch  (-4  in.)  in 
two  instances  to  an  inch  and  one-fifth  (1'2 
in.)  in  three  cases,  and  was  on  an  average 
three-quarters  of  an  inch  in  nineteen  of  Piro- 
goff's cross  sections  and  five  of  his  front  views 
of  the  heart.  The  proportion  that  the  width 
of  the  left  ventricle  at  its  anterior  aspect  bore 
to  that  of  the  whole  heart  in  those  cases 
varied  from  one-eighth  (10  to  1'25)  to  one- 
third  (10  to  3-2). 

Note  42. — The  apex  was  covered  by  the 
inner  margin  of  the  left  lung  to  the  extent  of 
from  half  an  inch  to  three-quarters  in  three 
of  Pirogoff's  cross  sections,  and  to  the  extent 
of  the  tenth  and  the  fifth  of  an  inch  respect- 
ively in  two  of  them ;  while  in  two  others  the 
outer  edge  of  the  lung  was  not  covered  by  the 
lung,  which,  however,  was  close  to  it ;  and 
in  one  other  instance  the  apex  ivas  completely 
exposed,  the  left  edge  of  the  lung  being  -6  in. 
to  the  left  of  the  apex  and  -3  in.  to  the  left  of 
the  outer  left  border  of  the  pericardium. 

Note  43. — The  ascending  aorta  varied  in 
breadth  from  three-quarters  of  an  incli  (-7 
in.)  to  an  inch  and  a  fifth  (1-2  in.)  in  Piro- 
goff's five  front  views  of  the  healthy  heart,  its 
average  breadth  being  one  inch. 

Note  44. — The  aorta  was  narrower  than 
the  pulmonary  artery  in  four  and  wider  in 
one  of  Pirogoff's  cross  sections. 

Note  45. — The  ascending  aorta  was  covered 
by  the  sternum  in  four  of  Pirogoff's  five  cross 
sections  showing  that  vessel,  and  of  these  in- 
stances, in  three  the  artery  was  central  and 
in  one  it  inclined  to  the  right.  In  the  re- 
maining case  the  ascending  aorta  extended  a 
quarter  of  an  inch  to  the  left  of  the  sternum, 
beino-  present  to  that  extent  within  the  left 
second  space. 

Note  4(5. — Pirogoff,  whose  work  is  rich  in 
illustrations  of  the  root  of  the  aorta,  including 
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its  valve  and  sinuses,  represents  tliose  parts 
in  eight  cross  scftious,  Ave  vertical  sections, 
made  through  the  sternum  or  cartilages  in 
front,  and  the  spinal  column  or  adjoining  ribs 
behind,  and  two  vertical  sections  made  from 
side  to  si<le.  In  the  eight  cross  sections  the 
root  of  the  aorta,  including  its  sinuses  and 
thi-  Haps  of  its  valve,  was  in  part  covered  to 
a  very  varying  extent  by  the  sternum,  and 
was  in  part  situated  behind  the  corresponding 
cartilage  or  space  to  the  left  of  the  sternum. 
In  one  of  tliem  four-fifths  of  the  artery  lay 
behind  the  sternum  (-8  in.),  and  one-fifth  of 
it  extended  to  the  left  of  that  bone  ('li  in.)  ; 
while  in  one  of  them  only  one-fifth  of  the  ves- 
sel (-8  in.)  was  covereil  by  the  sternum,  while 
four-fifths  of  it  occupied  the  adjoining  third 
left  space.  Tln-re  was  every  gradation  be- 
tween these  two  extreme  instances  ;  and,  on 
an  averaL,'p,  less  than  three-fifths  of  the  root 
of  the  aorta  lay  behind  tlie  left  portion  of  the 
sternum,  and  more  than  two-fifths  of  it  be- 
hind the  corresponding  left  cartilage  or  space. 

The  npper  part  of  the  root  of  the  aorta,  in- 
cluding its  sinuses  and  the  flaps  of  its  valve, 
was  situated  in  two  of  the  cross  sections  on  a 
level  with  the  second  space,  its  lower  portion 
being  on  a  level  with  tlie  third  cartilage  ;  in 
three  of  them  its  upper  portion  was  on  a  level 
witli  the  middle  or  lower  edge  of  the  third 
cartilage,  its  lower  portion  extendim,'  to  a 
greater  or  less  extent  to  the  level  of  the  third 
space  ;  in  one  of  them  its  lower  border  was 
on  a  level  with  the  upper  half  of  the  third 
space ;  and  in  two  of  them  its  upper  portion 
was  on  a  level  with  the  third  space,  at  and 
above  its  middle,  while  its  lower  portion  ex- 
tended to  the  level  of  the  upper  part  of  the 
fourth  cartilage.  In  an  additional  cross  sec- 
tion made  through  thu  third  space  the  lowest 
portion  of  the  right  posterior  flap  of  the  aortic 
valve  remained,  showing  its  attachment  to 
the  anterior  Hap  of  the  mitral  valve. 

Pirogoff  shows  the  root  of  the  aorta,  in- 
cluding its  sinuses  and  the  flaps  of  its  valve, 
in  five  vertical  sections,  of  which,  (1)  two 
sections  were  made  through  the  left  costal 
cartilages  in  front,  close  to  their  articulation 
to  the  sternum,  and  the  ribs  behind  near 
their  attachment  to  the  transverse  processes 
of  the  vertebrse  ;  (2)  one  through  the  left 
side  of  the  sternum  a ud  the  fifth  and  sixth 
cartilages  near  their  attachment  in  front,  and 
the  bodies  of  the  vertebrje  behind ;  and  (3) 
two  through  the  centre  of  the  sternum  and 
ensiforra  cartilage  in  front,  and  that  of  the 
spinal  column  behind. 

The  relations  of  the  anterior  and  left  pos- 
terior flaps  of  the  aortic  valve  were  shown  in 
three  of  those  sections  (1,  2),  and  those  of 
the  three  flaps,  including  in  addition  the 
right  posterior  flap,  in  two  others  (3).  In 
one  section  the  top  of  the  angle  of  junction  of 
the  anterior  and  left  posterior  flaps  was  sitn^ 
ated  behind  the  left  third  cartilage,  in  one  of 
them  tlie  tenth  of  an  inch  (-1  in.)  below  its 
upper  edge,  and  in  another  of  them  the  third 
of  an  inch  (-.3  in.)  above  its  lower  edge.  In 
two  of  them  the  lower  boundary  of  the  section 
of  the  aortic  valve  was  half  an  inch  (•.')  in. 
and  -45  in.)  below  the  lower  edge  of  the  third 
cartilage   or   about   the   middle  of  the   third 


space.  As,  however,  in  these  instances  the 
right  posterior  Hap  had  been  removed,  the 
lower  lifiundary  of  the  valve  and  of  the  origin 
of  the  aorta  must  have  been  about  half  an 
inch  lower  than  the  lowest  point  of  the  sec- 
tion, or  behind  the  upper  portion  of  the 
fourth  left  costal  cartilage.  In  the  tliird  in- 
stance (2),  in  which  also  the  inferior  flap  had 
been  removed,  the  top  of  the  angle  of  junc- 
tion of  the  two  superior  flaps  lay  behind  the 
sternum,  three-quarters  of  an  inch  (-7  in.) 
below  the  lower  end  of  the  manubrium,  or 
about  on  a  level  with  the  lowrr  border  of  the 
second  space  ;  and  the  lowest  portion  of  the 
section  through  the  aortic  valve  was  situated 
behind  the  sternum  an  inch  and  a  half  (1-5 
in.)  below  the  lower  end  of  the  manubrium, 
or  about  on  a  level  with  the  top  of  the  third 
space,  so  that  in  this  instance  the  lower 
boundary  of  the  aortic  valve  would  be  about 
on  a  level  with  the  lowei-  border  of  the  third 
space.  In  these  three  cases  the  measurement 
of  the  section  of  the  aortic  valve,  the  lower 
portion  of  those  valves  being  removed,  varied 
from  two-thirds  of  an  inch  in  one  instance 
(•6  in.)  to  almost  an  inch  ('9  in.)  in  two  in- 
stances. In  the  two  remaining  sections,  how- 
ever, in  which  the  whole  valve  was  exhibit- 
ed, its  measurement  from  above  downwards 
amounted  to  a  little  over  an  inch  (I'l  in.)  in 
one  instance,  and  to  an  inch  and  a  half  (1'5 
in.)  in  the  other.  In  one  of  these  cases,  in 
which  the  lower  boundary  of  the  heart  was 
four-fifths  of  an  inch  ('S  in.)  above  the  lower 
end  of  the  sternum,  the  ui>]ier  boundary  of 
the  aortic  valve  was  situated  about  lialf  an 
inch  (-4  in.)  above  the  middle  of  the  sternum, 
or  about  on  a  level  with  the  second  space, 
and  its  lower  boundary  about  three-quarters 
of  an  inch  (-7  in.)  below  the  middle  of  the 
sternum,  or  about  on  a  level  with  the  lower 
edge  of  the  third  cartilage  or  upper  border  of 
the  third  space.  In  another  case,  in  Which 
the  lower  boundary  of  the  heart  was  situated 
behind  the  ensiform  cartilage,  about  an  inch 
(•9.5  in.)  below  the  lower  end  of  the  sternum, 
the  upper  boundary  of  the  aortic  valve  was 
situated  behind  the  sternum  four-fifths  of  an 
inch  (-8  in.)  below  the  middle  of  the  bone,  or 
about  on  a  level  with  the  lower  edge  of  the 
third  cartilage  or  upper  border  of  the  third 
space,  and  the  lower  boundary  of  the  valve 
was  situated  behind  the  sternum,  fully  two 
inches  (2-2  in.)  below  the  middle  of  the  bone, 
and  two-thirds  of  an  inch  (•CS  in.)  above  its 
lower  end,  or  about  on  a  level  with  the  fifth 
cartilage.  Keeping  out  of  view  this  unusual 
case,  it  may  be  said  that  in  Pirogoff's  sections, 
on  an  average,  the  root  of  the  aorta,  including 
its  sinuses  and  the  flaps  of  its  valve,  was 
situated  on  a  level  with  the  third  cartilage 
and  the  third  space. 

MiTKAL  Valve.— In  one  of  Pirogofi^s  verti- 
cal sections  the  top  of  the  mitral  valve  was 
fully  half  an  inch  (-55  in.)  and  in  another  ol 
the^  it  was  a  third  of  an  inch  (-3  in. )  above 
the  lower  border  of  the  right  posterior  flap  ol 
the  aortic  valve.  In  three  other  sections,  tne 
right  inferior  flap  of  the  aortic  valve  had  been 
removed,  the  other  flaps  being  retained;  ana 
in  one  of  these  sections  the  top  of  the  mitral 
valve  was  the  third  of  an  inch,  in  another  it 
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was  the  fifth  of  an  inch  (-2  in.),  and  in  the 
tliii'd  it  was  about  the  tenth  of  an  inch  above 
the  lower  edge  of  the  left  posterior  flap  of  the 
aortic  valve. 

The  lower  border  of  the  mitral  valve  was 
about  an  inch  below  the  lower  border  of  the 
left  posterior  or  the  anterior  flap  of  the  aortic 
valve  in  the  three  instances  in  which  the 
right  posterior  flap  had  been  removed  ;  and 
it  was  from  fully  half  an  inch  to  fully  three- 
quarters  of  an  inch  below  the  lower  edge  of 
the  right  posterior  flap  in  tlie  two  other  in- 
stances. In  one  of  Pirogoff's  front  vertical 
sections  the  top  of  the  mitral  valve  was  fully 
half  an  inch  ('6  in.)  above  the  level  of  the 
lower  border  of  the  right  posterior  flap  of  the 
aortic  valve. 

In  two  of  Pirogofl^'s  vertical  sections,  and 
probably  in  a  third,  the  top  of  the  mitral 
valve  was  about  half  an  inch  ('6  in.)  below 
the  level  of  the  middle  of  the  sternum,  but  it 
was  an  inch  and  three-quarters  below  that 
point  in  another  instance  in  which  the  lower 
boundary  of  the  heart  was  an  inch  below  the 
lower  end  of  the  sternum. 

In  one  of  Pirogoff's  vertical  sections  the 
top  of  the  mitral  valve  was  on  a  level  with 
the  lower  edge  of  the  third  cartilage  ;  and  in 
three  of  them  it  was  behind  the  third  space, 
these  occupying  respectively  the  upper,  the 
middle,  and  the  lower  portion  of  that  space. 
If  we  combine  the  cases  in  which  the  vertical 
section  was  made  through  the  cartilages  with 
those  in  which  it  was  made  through  the 
sternum,  and  estimate  in  the  latter  cases  the 
approximate  relative  position  of  the  valve  to 
the  cartilages  by  its  position  in  relation  to 
the  sternum,  we  flnd  that  in  two  cases  the 
top  of  the  mitral  valve  was  on  a  level  with 
the  lower  portion  of  the  tliird  cartilage  ;  in 
three,  with  the  upper  third  of  the  third  space; 
in  two,  with  the  middle  or  lower  portion  of  the 
third  space;  and  in  one,  with  tlie  fourth  space. 

In  one  of  Braun's  vertical  sections  (a  wo- 
man aged  25),  in  which  the  lower  boundary 
of  the  heart  was  half  an  inch  above  the  lower 
end  of  the  sternum,  the  top  of  the  mitral 
valve  was  half  an  inch  (-4  in.)  below  the 
centre  of  the  sternum ;  and  in  another  section 
(a  soldier  aged  21),  the  lower  boundary  of 
the  heart  was  an  inch  and  a  fifth  (1-2  in.) 
below  the  lower  end  of  the  sternum,  and  the 
top  of  the  mitral  valve  was  nearly  an  inch 
and  a  half  (1-4  in.)  below  the  middle  of  the 
sternum 

The  lower  border  of  the  mitral  valve  was 
situated  an  inch  and  a  half  above  the  lower 
end  of  the  sternum  in  one  vertical  section, 
and  in  two  it  was  as  low  as  half  an  inch 
above  that  point ;  while  in  three  other  verti- 
cal sections  it  was  on  a  level  with  the  fourth 
space,  and  in  two  with  the  fifth  cartilage.  If 
we  group  the  two  sets  of  cases  together,  it 
may  be  estimated  that  in  four  of  them  the 
lower  end  of  the  valve  was  behind  the  fourth 
space,  and  in  four  behind  the  fifth  cartilage. 

In  one  of  Braun's  vertical  sections,  from  a 
woman  aged  25,  in  which  the  lower  boundary 
of  the  heart  was  half  an  inch  above  the  lower 
end  of  the  sternum,  the  lower  boundary  of 
the  mitral  valve  was  an  inch  and  a  half  (1 '4 
in.)  above  that  end  of  the  bone ;  and  in 
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another,  from  a  soldier  aged  21,  in  which  the 
lower  boundary  of  the  heart  was  an  incli  and 
a  fifth  below  the  lower  end  of  tlie  sternum,  the 
lower  bordi^r  of  the  mitral  valve  was  less  than 
half  an  inch  (-4  in.)  above  tlie  end  of  the  bone. 

Pirogoir  represents  nine  cross  sections 
througli  the  second  space,  the  whole  of  which 
were  above  the  mitral  valve ;  four  through 
the  third  cartilage,  two  of  which  were  above 
the  mitral  valve,  and  two  were  made  through 
the  upper  part  of  the  valve ;  eight  through 
the  third  space,  one  of  which  was  above  and 
one  below  the  mitral  valve,  while  five  were 
made  through  the  upper  portion  of  the  valve, 
and  one  through  the  middle  of  the  mitral 
orifice  ;  nine  through  tlie  fourth  cartilage,  of 
which  two  were  made  through  the  upper  por- 
tion and  two  through  the  middle  of  the  valve, 
while  five  were  made  below  the  valve ;  six 
through  the  fourth  space,  of  which  one  was 
made  through  the  top  of  the  valve,  and  three 
through  its  middle,  while  two  were  made  be- 
low the  valve ;  and  seven  through  the  fifth 
cartilage,  of  which  six  were  below  the  valve, 
and  one  was  made  through  the  middle  of  the 
mitral  orifice. 

It  is  self-evident  that,  in  these  cases,  the 
top  of  the  mitral  valve  occupied  the  space  or 
cartilage  above  that  in  which  the  section 
passed  through  the  middle  of  the  mitral  ori- 
fice, and  that  the  top  of  the  valve  was  rela- 
tively still  higher  in  those  cases  in  which  the 
section  was  made  below  the  mitral  valve. 

Estimating  the  position  of  the  top  of  the 
mitral  valve  approximately  in  these  sections 
on  this  view,  I  consider  that  the  upper  boun- 
dary of  the  valve  was  situated  in  one  case  on 
a  level  with  the  second  sjiace  ;  in  nine,  on  a 
level  with  the  third  cartilage  ;  in  two,  with 
the  third  cartilage  or  third  space  ;  in  nine, 
with  the  third  space ;  in  two,  with  the  third 
space  or  fourth  cartilage ;  in  three,  with  the 
fourth  cartilage ;  in  six,  with  the  third  carti- 
lage or  space  or  the  fourth  cartilage ;  and 
that  in  one  instance  the  top  of  the  mitral 
valve  was  on  a  level  with  the  fourth  space. 

In  these  cases,  on  the  basis  of  the  calcula- 
tion just  made,  it  may  be  approximately  esti- 
mated that  the  average  position  of  the  top  of 
the  mitral  valve  was  about  on  a  level  with 
the  upper  half  of  the  third  intercostal  space. 

In  the  same  transverse  sections,  on  a  simi- 
lar approximate  calculation,  the  lower  border 
of  the  mitral  valve  was  situated  about  on  a 
level  with  the  third  cartilage  in  one  instance; 
the  third  space  in  six  instances  ;  the  fourth 
cartilage  in  two;  the  fourth  space  in  four; 
the  third  space,  fourth  cartilage,  or  fourth 
space  in  six;  the  fifth  cartilage  in  four  in- 
stances ;   and  below  that  cartilage  in  one. 

The  average  position  of  the  lower  boundary 
of  the  mitral  valve  in  these  cases  appears  to 
me,  from  as  close  an  estimate  as  I  can  make, 
to  be  about  on  a  level  with  the  lower  edge  of 
the  fourth  cartilage  and  the  upper  border  of 
the  fourth  space. 

Pirogoff  represents  the  mitral  valve  or  ori- 
fice in  seven  cross  sections,  and  in  all  of  them 
the  anterior  wall  of  the  mitral  orifice  was 
situated  more  to  the  right  than  its  posterior 
wall  to  an  extent  varying  from  one-third  ('35 
in.)  to  tour-fifths  (-8  in.)  of  an  inch. 
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In  four  of  these  sections  the  mitral  orifice 
was  situated  behind  the  left  half  of  the 
sternum  ;  and  in  three  of  them  it  was  placed 
partly  behind  the  left  portion  of  the  sternum, 
partly  behind  the  cartilages  and  spaces  to 
the  left  of  that  bone.  In  no  instance  was  the 
anterior  wall  or  border  of  the  mitral  valve 
seated  to  the  right  of  the  middle  line  of  the 
sternum. 

Tricu.spid  Valve. — In  two  of  Pirogoff's  ver- 
tical sections  the  top  of  the  tricuspid  valve 
was  nearly  the  tliird  of  an  inch  (-3  in.),  and 
in  two  others  it  was  nearly  half  an  inch  (-4 
in.  and  -45  in  )  below  the  level  of  the  top  of 
the  mitral  valve. 

The  lower  border  of  the  tricuspid  valve  was 
below  the  level  of  the  lower  border  of  the 
mitral  valve  from  half  an  inch,  in  the  first 
two  cases  noted  above,  to  three-quarters  of  an 
inch  (-(jS  in.  and  75  in.)  in  the  other  two 
cases. 

The  top  of  the  tricuspid  valve  was  situated, 
in  one  of  Pirogoff's  vertical  sections,  half  an 
inch,  and  in  two  of  them  one  inch,  below 
the  centre  of  the  sternum ;  in  anotlier  in- 
stance it  was  an  inch  above  the  lower  end  of 
that  bone.  In  one  of  Braun's  vertical  sec- 
tions, in  which  the  lower  boundary  of  the 
heart  was  high,  the  top  of  the  tricuspid  valve 
was  on  a  level  with  the  centre  of  the  sternum. 

The  top  of  the  tricuspid  valve  was  on  a 
level  with  the  top  of  the  third  space  in  one 
vertical  section,  with  the  fourth  space  in 
another,  and  with  the  fifth  cartilage  in  a 
third  instance- 

The  lower  border  of  the  tricuspid  valve  was 
one  inch  above  the  lower  -end  of  the  sternum 
in  two  of  Pirogoff's  vertical  sections,  and  an 
inch  and  a  half  above  that  point  in  one  of 
Braun's  vertical  sections,  in  which  the  lower 
boundary  of  tlie  heart  was  above  the  lower 
end  of  the  sternum  ;  and  it  was  a  third  of  an 
inch  {"3  in.)  beJow  the  lower  end  of  that 
bone  in  two  of  Pirogoff's  sections,  in  whicli 
the  inferior  boundary  of  the  heart  was  behind 
the  middle  of  the  ensiform  cartilage.  The 
lower  border  of  the  valve  was  on  a  level  with 
the  fourth  space  in  one  of  Pirogoff's  sections, 
and  with  the  sixth  cartilage  in  two  of  tliem. 

Pirogoff  represents  four  cross  sections 
through  the  third  cartilage,  all  of  which  were 
above  the  tricuspid  valve;  eight  through  the 
third  space,  four  of  which  were  above  that 
valve,  three  were  made  through  its  upper 
portion,  and  one  below  it ;  nine  through  the 
fourth  cartilage,  of  which  three  were  above 
the  valve,  one  was  made  through  its  middle, 
three  tlirough  its  lower  portion,  one  through 
the  bottom  of  the  valve  and  one  below  it ;  six 
through  the  fourth  space,  of  which  one  was 
above  the  valve,  three  through  its  upper  por- 
tion, one  through  its  lower  portion,  and  one 
below  it :  and  seven  through  the  fifth  carti- 
lage, of  which  one  was  made  through  the 
middle  of  the  tricuspid  orifice  and  six  be- 
low it. 

Estimating  approximately  the  position  of 
the  top  of  the  tricuspid  valve  in  these  cross 
sections,  I  consider  that  the  upper  boundary 
of  the  valve  was  situated  on  a  level  with  the 
second  space,  or  third  cartilage  in  one  in- 
stance; with  the  third  cartilage  or  space  in 


two ;  with  the  third  space  in  seven ;  with  the 
third  space  or  fourth  cartilage  in  ten  ;  witli 
the  fourth  cartilage  in  three  ;  with  the  fourth 
cartilage  or  space  in  four;  and  with  the  fourth 
space  in  two. 

I  think  that  we  may  estimate  that  in  these 
sections  the  top  of  the  tricuspid  valve  was  on 
an  average  situated  behind  the  lower  portion 
of  the  third  space,  or  the  upper  edge  of  the 
fourtli  cartilage. 

In  the  same  cross  sections,  and  on  a  similar 
approximate  calculation,  the  lower  border  of 
the  tricuspid  valve  was  about  on  a  level  witli 
the  third  cartilage  in  one  instance;  with  the 
third  space  in  one;  with  the  third  space  or 
fourth  cartilage  in  one  ;  with  the  fourth  car- 
tilage in  one ;  with  the  fourth  cartilage  or 
space  in  six  ;  with  the  fourth  space  in  seven ; 
with  the  fifth  cartilage  in  three ;  and  witli 
the  fifth  cartilage  or  space  or  lower  in  ten. 

The  approximate  average  position  of  the 
lower  boundary  of  the  tiicuspid  valve  in 
these  transverse  sections  appears  to  me  to  be 
about  on  a  level  with  the  lower  portion  of  the 
fourth  space,  or  upper  portion  of  the  lifth 
cartilage. 

Pirogoff  represents  the  tricuspid  orifice  in 
eleven  cross  sections,  and  in  all  of  them  the 
anterior  edge  of  the  tricuspid  orifice  was  more 
to  the  right  than  its  posterior  edge  to  an  ex- 
tent varying  from  a  quarter  ("25  in.)  to  four- 
fifths  (-85  in.)  of  an  inch. 

The  left  edge  of  the  tricuspid  valve  was 
situated  more  to  the  right  than  the  right  edge 
of  the  mitral  valve  in  six  of  seven  instances 
in  which  the  section  went  through  botli 
valves,  to  an  extent  varying  from  the  tenth 
to  the  third  (-3  in.)  of  an  inch;  while  in  the 
seventh  instance  the  left  edge  of  the  tricuspid 
was  immediately  in  front  of  the  right  edge  of 
the  mitral  valve. 

In  five  of  the  eleven  sections  the  tricuspid 
valve  was  situated  behind  the  right  half  of 
the  sternum ;  in  one  of  them  it  was  behind 
the  right  third  of  that  bone ;  in  one  it  lay 
partly  behind  th-e  right  portion  of  the  sternum 
and  partly  to  the  right  of  it ;  in  two  it  was 
central,  occupying  equally  the  right  and  left 
sides  of  the  sternum,  and  in  the  remaining 
two  it  lay  to  the  left  of  the  middle  line  of 
that  bone. 

Note  47. — Pirogoff  shows  the  relation  of 
the  sternum  and  costal  cartilages  in  front  to 
the  vertebrae  behind  in  twelve  antero-poste- 
rior  vertical  sections  and  in  sixty-two  cross 
sections. 

In  five  of  the  vertical  sections  the  top  of 
the  sternum  was  on  a  level  with  the  lower 
border  of  the  body  of  the  second  or  the  upper 
border  of  the  third  dorsal  vertebra,  or  the 
cartilage  between  these  two  vertehrie ;  in  one 
of  tliem  it  was  on  a  level  with  the  top  of  the 
fourth  dorsal  vertebra ;  and  in  one  of  them, 
an  instance  that  stands  alone,  it  was,  accord- 
ing to  Pirogoff's  description,  on  a  level  with 
the  upper  portion  of  the  first  dorsal  vertebra. 
This  description  is,  however,  evidently  an 
accidental  error,  and  I,  therefore,  for  the 
first,  read  the  second  vertebra.  In  Braun  a 
two  vertical  sections  the  top  of  the  sternum 
was  on  a  level  with  the  cartilage  between  the 
second  and  third  dorsal  vertebrae. 
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I  examined  eleven  human  skeletons  in  the 
Museum  of  the  Royal  College  of  Surgeons, 
with  the  valuable  assistance  of  Mr.  Wright, 
of  the  Museum,  and  I  found  that  in  eight  of 
them,  including  one  in  the  Hunterian  Mu- 
seum, the  top  of  the  manubrium  was  on  a 
level  with  the  second  dorsal  vertebra,'  the 
point  varying  from  its  upper  to  its  lower  bor- 
der ;  and  that  in  three  of  them  it  was  on  a 
level  with  the  first  dorsal  vertebra. 

lu  two  of  Pirogoff's  vertical  sections  the 
top  of  the  sternum  was  on  a  level  with  the 
lower  border  of  the  third  rib,  near  the  spine, 
in  one  of  them  it  was  on  a  levi.-l  with  the  up- 
per border  of  the  fourth  rib,  and  in  one  it 
was  above  the  level  of  the  first  rib.  In  this 
last  instance  there  was  evidently  an  acci- 
dental error. 

The  lower  end  of  the  osseous  sternum  was 
on  a  level  with  the  middle  of  the  eighth  dor- 
sal vertebra  in  two  of  Pirogoff's  vertical  sec- 
tions, in  one  of  which  the  sternum  and  ribs 
had  been  elevated  by  a  large  accumulation  of 
fluid  in  the  abdomen  ;  in  one  of  tliem  it  was 
on  a  level  with  the  miiidle  of  the  ninth  verte- 
bra, and  in  one  with  the  cartilage  between 
the  ninth  and  tenth  vertebrae. 

In  Braun's  two  sections  the  lower  end  of 
the  sternum  was  on  a  level  respectively  with 
the  middle  and  lower  border  of  the  ninth 
vertebra. 

In  one  of  the  skeletons  in  the  Museum  of 
the  Royal  College  of  Surgeons  the  lower  end 
of  the  sternum  was  on  a  level  with  the  sev- 
enth dorsal  vertebra,  in  one  with  the  carti- 
lage between  the  seventh  and  eighth  verte- 
brae, in  three  with  the  middle  of  the  eightli 
vertebra,  in  two  with  the  cartilage  between 
that  vertebra  and  the  ninth,  and  in  three 
with  respectively  the  top,  middle,  and  lower 
border  of  the  ninth  vertebra,  the  last  instance 
being  the  skeleton  in  the  Hunterian  Museum. 

The  middle  of  the  sternum  which  corre- 
sponds with  its  articulation  to  the  third  cos- 
tal cartilages  was  on  a  level  with  the  middle 
of  the  fifth  dorsal  vertebra  in  one  of  Pirogoff's 
vertical  sections,  with  tlie  cartilage  between 
the  fifth  and  sixth  vertebras  in  two  of  them, 
and  with  tlie  middle  of  the  sixth  vertebra  in 
another  of  them,  and  in  Braun's  two  sec- 
tions. 

The  bottom  of  the  manubrium  which  cor- 
responds witli  the  second  cartilage  and  with 
the  lower  end  of  the  upper  third  of  the 
sternnm  was  on  a  level  with  the  lower  half 
of  the  body  of  the  fourth  dorsal  vertebra  in 
two  of  Pirogoff's  vertical  sections,  and  in  two 
of  them  and  in  Braun's  two  sections  with  the 
middle  of  the  fifth  vertebra. 

The  lower  end  of  the  middle  third  of  the 
sternum  which  corresponds  as  a  rule  with  its 
articulation  to  the  fourth  costal  cartilages 
was  on  a  level  with  the  lower  half  of  the  body 
of  the  sixth  dorsal  vertebra  in  two  of  Piro- 
goff's vertical  sections  and  with  the  middle 
of  tlie  seventh  vertebra  in  two  of  them  and  in 
Braun's  two  sections. 

In  one  of  Pirogoff's  cross  sections  the 
sternum   at    the   junction   to  it  of  the  first 

^  The  bod}/  of  the  dorsal  vertebra  is  referred  to  here 
and  elsewhere,  unless  it  is  otherwise  s;  ccifi  d. 


costal  cartilages  was  on  a  level  with  the  up- 
per border  of  the  body  of  the  fourth  dorsal 
vertebra  ;  in  four  of  them  the  sternum  at  the 
spaces  between  the  first  and  second  cartilages 
was  on  a  level  respectively  with  the  upper 
and  lower  borders  of  the  second  vertebra  and 
the  upper  border  of  the  tliird  ;  the  sti'rnum 
was  on  a  level — at  the  second  cartilage,  in 
three  instances,  with  the  fifth  vertebra ; — at 
the  second  space,  in  eight  instances,  with  re- 
spectively the  fourth,  fifth,  and  sixth  verte- 
brce — at  the  third  cartilage,  in  four  instances, 
with  the  toi3  of  tlie  fiftli  vertebra  in  one  and 
with  the  seventh  in  tiirce ; — at  the  third 
space,  in  eight  instances,  with  respectively 
tlie  cartilages  ln-tu-een  the  fifth,  sixth,  sev- 
enth, and  eighth  vertebrcC,  and  with  the  bod- 
ies of  the  seventh,  eighth,  and  ninth  verte- 
brse  ;  at  the  fourth  cartilage,  in  ten  instances, 
with  respectively  the  cartilages  between  the 
sixth,  seventh,  eighth,  and  ninth  vertebrre, 
and  with  the  seventh  and  eighth  vertebrae 
and  the  top  of  the  ninth ; — at  the  fourth 
space,  in  six  instances,  with  the  cartilages 
between  the  sixth,  seventh,  eighth,  and  ninth 
vertebraB,  and  with  the  bodies  of  the  seventh 
and  eighth  ; — at  the  fifth  cartilage,  in  eight 
instances,  with  respectively  the  lower  border 
of  the  seventh  vertebra,  the  upper  border  of 
the  tenth,  and  the  two  intermediate  verte- 
brae ; — at  the  fifth  space,  in  two  instances, 
with  respectively  the  eighth  and  tenth  verte- 
bra; and  finally,  in  four  instances,  the  lower 
end  of  the  osseous  sternum  or  base  of  the  en- 
sifonn  cartilage  at  the  sixth  cartilage,  was  on 
a  levid  respectively  with  the  lower  third  of 
the  ninth  vertebra,  the  cartilage  between 
that  and  the  tenth,  and  the  upper  border  of 
the  body  of  the  eleventh  dorsal  vertebra. 

The  lower  boundary  of  the  front  of  the 
heart  was  situated  in  one  of  Pirogoff's  vertical 
sections  on  a  level  with  the  middle  of  the 
body  of  the  eighth  or,  according  to  an  evi- 
dently erroneous  reference,  the  seventh  dor- 
sal vertebra,  behind,  and  the  sixth  cartilage 
in  front ;  in  two  of  them  on  a  level  with  the 
cartilage  between  the  eighth  and  ninth  ver- 
tebrie  ;  in  three  of  them  with  the  top,  and  in 
one  of  Braun's  sections  with  the  middle  of  the 
ninth  vertebra  ;  and  in  one  of  Pirogoff's  sec- 
tions with  the  lower  border,  and  in  one  of 
Braun's  with  the  middle  of  the  body  of  the 
tenth  vertebra.  In  the  last  two  instances  the 
lower  boundary  of  the  heart  was  situated  be- 
hind the  ensifonn  cartilage,  an  inch  below 
the  lower  end  of  the  sternum,  in  another  in- 
stance it  was  half  an  inch  below,  and  in  two 
others  from  half  to  three-quarters  of  an  inch 
above  the  lower  end  of  the  sternum. 

The  lower  boundary  of  the  pericardium 
was  on  a  level  in  one  of  Pirogoff's  vertical 
sections  with  the  cartilage  between  the  sev- 
enth and  eighth  dorsal  vertebrae ;  in  three  of 
them  with  the  cartilage  between  the  eighth 
and  ninth  vertebrae ;  in  one  with  the  upper, 
and  two  with  the  lower  portion  of  the  ninth, 
and  in  one  with  the  top  of  the  eleventh  ver- 
tebra. 

In  these  cases  the  lower  boundary  of  the 
pericardium  was  situated  from  a  third  of  an 
inch  above  to  fully  one  inch  below  the  lower 
end  of  the  sternum,  and  from  a  third  of  an 
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inch  above  the  level  of  the  sixth  cartilage  to 
that  of  the  lower  portion  of  the  seventh  car- 
tilage. 

The  top  of  the  arch  of  the  a;—ta  was  about 
on  a  level  with  the  upper  portion  of  the  bod/ 
of  the  third  dorsal  vertebra  in  three  of  Piro- 
goff's  vertical  sections,  and  with  its  middle 
in  one  of  his  and  in  one  of  Braun's  sections, 
and  with  respectively  the  top  and  middle  of 
the  fourth  vertebra  in  one  of  Pirogoff's  and 
the  other  of  Braun's  vertical  sections.  In 
these  seven  cases  the  top  of  the  arch  of  tlie 
aorta  was  about  on  a  level  with  a  point  vary- 
ing from  a  quarter  of  an  inch  above  the  top 
of  the  manubrium  to  an  inch  and  a  half  be- 
low it.  In  one  of  Pirogoff's  cross  sections  the 
top  of  the  arch,  at  the  origin  of  the  innomi- 
nate and  left  carotid  arteries,  was  in  front  of 
the  upper  portion  of  the  third  dorsal  verte- 
bra, and  in  two  of  them  the  arch  a  little  be- 
low its  top  was  on  a  level  respectively  with 
the  lower  border  of  the  third  and  the  upper 
border  of  the  fourth  vertebra. 

The  top  of  the  pulmonary  artery  was  on  a 
level  with  the  cartilage  between  tlie  fourth 
and  fifth  dorsal  vertebrae  in  one  of  Pirogoff's 
vertical  sections,  with  the  space  between  the 
fourth  and  fifth  ribs  near  the  vertebraa  in 
another  of  them,  with  that  between  the  fifth 
and  sixth  ribs  near  the  space  in  a  third  in- 
stance, and  in  a  fourth  with  the  lower  bord(!r 
of  the  seventh  rib  at  the  same  situation.  In 
these  four  cases  the  position  of  the  top  of  the 
pulmonary  artery  varied  from  the  level  of  the 
middle  of  the  second  left  cartilage  to  that  of 
the  lower  border  of  the  third. 

The  origin  of  the  pulmonary  artery  was  on 
a  level  with  the  body  of  the  fourth  dorsal 
vertebra  in  one  instance,  and  with  respect- 
ively the  lower  border  of  the  fifth  and  the 
upper  border  of  the  sixth  vertebra  in  two 
others  of  Pirogolf's  vertical  sections  ;  and  it 
was  on  a  level  with  the  top  of  the  sixth  ver- 
tebra or  the  cartilage  above  it  in  four  of  Piro- 
goff's cross  sections. 

The  lower  boundary  of  the  body  of  the  left 
ventricle,  not  including  its  apex,  in  three  of 
Pirogoff's  vertical  sections  was  respectively 
on  a  level  with  the  middle  of  the  eighth,  the 
top  of  the  ninth,  and  the  two  upper  fifths  of 
the  tentli  dorsal  vertebra. 

The  lower  boundary  of  the  body  of  the  left 
ventricle  was  on  a  level  with  the  upper  bor- 
der of  the  ninth  vertebra  in  one  of  Braun's 
vertical  sections,  and  with  the  cartilage  be- 
tween the  ninth  and  tenth  vertebra  in  the 
other. 

The  section  passed  through  the  left  ventri- 
cle a  little  above  its  lower  border  at  the  apex 
in  Pirogoff's  cross  sections,  in  one  instance  on 
a  level  with  the  cartilage  above  the  nintli 
vertebra,  in  another  of  them  on  a  level  with 
that  vertebra,  in  two  others  with  the  carti- 
lage below  it,  and  in  one  on  a  level  with  the 
upper  portion  of  the  tenth  vertebra. 

The  upper  boundary  of  the  root  of  the 
aorta,  including  its  orifice,  valve,  and  sin- 
uses, at  the  attachment  of  the  angle  of  junc- 
tion of  the  anterior  and  left  posterior  flaps  of 
the  aortic  valve,  was  situated  in  one  of  Piro- 
goff's vertical  sections  as  high  as  the  upper 
third  of  the  fourth  vertebra,  in  two  of  them 


it  was  in  front  of  the  sixth,  and  in  one  of 
them  the  upper  portion  of  the  seventh  verte- 
bra. The  lower  boundary  of  the  root  of  the 
aorta,  including  the  aortic  orifice,  valve,  and 
sinuses,  was  on  a  level  in  two  instances  with 
respectively  the  middle  and  lower  borders  of 
the  sixth  vertebra,  in  one  with  the  upper 
third  of  the  seventh,  and  in  one  with  the 
lower  border  of  the  eighth  vertebra.  In  one 
of  Braun's  vertical  sections  the  upper  boun- 
dary of  the  root  of  the  aorta  was  in  front  of 
the  cartilage  betwecm  the  fifth  and  sixth  ver- 
tebrae, and  its  lower  boundary  was  in  front 
of  the  cartilage  between  the  sixth  and  sev- 
enth vertebrae  ;  and  in  his  other  vertical  sec- 
tion the  lower  boundary  of  the  root  of  the 
aorta  was  on  a  level  with  the  low<>r  border  of 
the  seventh  vertebra.  The  upper  portion  of 
the  aortic  valve,  including  the  anterior  and 
left  posterior  flaps  and  sinuses,  was  situated 
in  three  instances  in  front  of  the  cartilage 
above  the  sixth  vertebra,  and  the  top  and 
middle  of  that  vertebra ;  in  six  instances  in 
front  of  the  top  of  the  seventh  vertebra  or  the 
cartilage  above  it ;  and  in  one  in  front  of  the 
body  of  that  vertebra. 

The  lower  portion  of  the  aortic  valve,  or  its 
right  posterior  flap,  was  situated  in  four  in- 
stances in  front  of  the  middle  or  top  of  the 
seventh  vertebra  or  the  cartilage  above  it, 
and  in  one  in  front  of  the  middle  of  the  eighth 
vertebra. 

The  upper  boundary  of  the  mitral  valve 
was  situated  in  six  of  Pirogoff's  vertical  sec- 
tions in  front  respectively  of  the  middle  of  the 
sixth  dorsal  vertebra,  the  cartilage  between 
the  sixth  and  seventh  vertebrse,  the  seventh 
vertebra,  and  in  one  instance  the  eighth;  and 
its  lower  boundary  was  situated  in  three  of 
his  vertical  sections  in  front  of  the  eighth, 
and  in  one  it  extended  down  to  the  top  of  the 
lower  third  of  the  ninth  vertebra.  In  one  of 
Braun's  vertical  sections  the  mitral  valve  ex- 
tended from  the  level  of  the  cartilage  below 
the  sixth  vertebra  down  to  that  of  the  upper 
third  of  the  eighth,  and  in  the  other  it  ex- 
tended from  the  cartilage  below  the  seventh 
vertebra  down  to  the  upper  third  of  the  ninth 
vertebra. 

The  mitral  valve  was  situated  in  front  of 
the  cartilage  above  the  seventh  dorsal  verte- 
bra in  two  of  Pirogoff's  cross  sections,  the 
seventh  vertebra  in  probably  nine  of  them, 
the  cartilage  between  that  vertebra  and  the 
eighth  in  two  of  them,  and  in  front  of  the 
eighth  vertebra  in  four  of  them. 

The  upper  boundary  of  the  tricuspid  valve 
was  situated  in  seven  of  Pirogoff's  vertical 
sections  on  a  level  respectively  with  the  up- 
per and  (in  a  case  of  ascites)  lower  borders  of 
the  sixth  dorsal  vertebra,  the  cartilage  be- 
tween that  vertebra  and  the  seventh,  and  the 
upper  border  of  the  seventh  vertebra,  the 
lower  portion  of  the  eighth  vertebra,  and  the 
cartilage  below  it.  The  tricuspid  valve  in 
one  of  Braun's  sections  extended  from  the 
level  of  the  top  of  the  seventh  vertebra  to 
that  of  the  middle  of  the  eighth. 

The  tricuspid  valve  was  on  a  level  with  the 
eighth  vertebra  in  five  instances,  with  the 
cartilage  below  it  in  two,  and  with  the  ninth 
vertebra  in  two. 
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MALPOSITIONS  OP  THE  IIEAET. 

The  displacements  of  the  heart  may  be 
conveniently  divided  into  the  Vertical, 
Lateral,  Porvfard,  and  Backward  dis- 
placements. 


The  Vertical  Displacements  of 
THE  Heart. 

Cases  in  avhich  the  Heart  is  Low- 
ered.— The  cause  of  the  vertical  lower- 
ing of  the  healthy  heart  is  in  all  cases, 
with  the  exception  of  aneurisms  of  the 
arch  of  the  aorta,  an  unusual  lowering  of 
the  diaphragm.  Pulmonary  emphysema, 
bronchitis,  and  spasmodic  asthaia;  croup, 
laryngitis,  and  laryngismus  stridulus;  col- 
lapse of  the  stomach  and  intestines  ;  and 
aneurism  of  the  arch  of  the  aorta — all  tend 
to  lower  the  heart.  To  these  may  be 
added  certain  cases  of  mediastinal  tumor, 
and  pleuritic  eflusion  into  the  left  side 
during  the  middle  period  of  its  increase. 

Pulmonary  Emphysema,  Bronchitis,  and 
Spasmodic  Asthma. — In  Pulmonary  Em- 
physema the  right  cavities  of  the  heart 
and  the  pulmonary  artery  are  greatly  en- 
larged. The  right  ventricle  often  com- 
pletely covers  the  left  ventricle.  The 
diaphragm  is  remarkably  low,  its  standard 
position  being  often  lower  than  it  is  in 
health  at  the  end  of  the  deepest  possible 
inspiration.  The  enlargement  of  the 
lungs  is  so  extensive  that  they  cover  the 
heart  within  the  chest ;  and  they  are  con- 
sequently everywhere  interposed  between 
the  heart  and  the  walls  of  the  chest,  witli 
the  exception  of  the  border  of  the  seventh 
costal  cartilage  (Pig.  73).  The  heart  is 
invariably  enlarged,  the  enlargement  be- 
ing almost  limited  to  the  right  side.  The 
vense  cavfe  and  right  auricle  are  usually 
distended  and  of  great  size  ;  the  right 
ventricle  is  so  much  increased  in  volume 
that  it  almost  or  altogether  conceals  the 
left  ventricle,  its  walls  being  hardened 
and  hypertrophied  ;  and  the"  pulmonary 
artery  is  greatly  increased  in  length  and 
breadth.  Notwithstanding  the  enlarge- 
ment of  the  heart,  its  impulse  is  imper- 
ceptible over  the  walls  of  the  chest ;  and 
in  some  cases  its  sounds  are  so  muffled 
that  they  are  scarcely  audible  over  the 
usual  cardiac  region  owing  to  the  great 
development  of  the  lungs  in  front  of  the 
heart.  In  no  instance,  however,  is  the 
heart  absolutely  covered  by  the  dilated 
lungs.  The  central  tendon  of  the  dia- 
phragm descends  almost  or  quite  to  the 
level  of  the  lower  end  of  the  ensiform  car- 
tilage, and  .necessarily  draws  downwards 
the  enlarged  heart.  It  is  customary  to 
speak  of  the  displacement  of  the  heart 
downwards  as  being  caused  by  the  expan- 


sion of  the  lung.  This  may  be  so  in  some 
cases,  but  as  a  rule  the  unusual  descent  of 
the  heart,  like  that  of  the  base  of  the 
lungs,  is  caused  l)y  the  unusual  descent 
of  the  diaphragm.  The  lower  boundary 
of  the  riglit  ventricle  is  brought  down- 
wards into  the  epigastrium,  so  that  it  is 
situated  behind  and  to  each  side  of  the 
ensiform  cartilage.  In  that  position,  and 
to  the  left  of  it,  the  heart  is  not  covered 
with  lung,  and  it  is  therefore  in  contact 
with  the  ensiform  cartilage,  with  the 
neighboring  margin  of  the  seventh  left 
costal  cartilage,  and  with  the  intermedi- 
ate abdominal  muscles,  the  pericardium 

Fig.  73. 


Position  of  the  heart  and  great  vessels  in  Pnlmon- 
ary  Eml^hySPma.  The  heart  is  displaci  ddownwarils, 
and  is  covered  with  the  nver-developed  lung's.  'J'he 
apex-beat  is  imperceptible,  but  tlie  impulse  of  the 
right  ventricle  is  seen  and  felt  in  the  epigastrium. 

intervening.  The  result  is  that,  as  Dr. 
Stokes  has  pointed  out,  the  impulse  of  the 
right  ventricle  may  be  felt  in  the  epigas- 
trium; and  as  the  right  ventricle  is  hyper- 
trophied, "the  heart  maybe  felt  pulsat- 
ing with  a  violence  that  we  would  not  ex- 
pect from  the  examination  of  the  pulse  at 
the  wrist,  which  is  often  small  and  feeble, 
while  the  impulses  of  the  right  ventricle 
are  given  with  great  strength.'"  The 
form  of  the  chest,  the  great  expansion  of 
the  lungs,  the  low  position  of  the  dia- 
phragm, and  the  enlargement,  elongation, 


Dr.  Stokes  on  the  Diseases  of  the  Chest,  p. 


178. 
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and  lowering  of  the  heart  and  great  ves- 
sels, all  correspond,  though  to  an  exagge- 
rated degree,  with  the  condition  of  those 
parts  at  tlie  end  of  the  deepest  possible 
inspiration  in  health.  The  presence  of 
the  impulse  and  sounds  of  the  heart  over 
the  epigastrium,  and  their  absence  over 
the  walls  of  the  chest,  are  the  signs  that 
often  first  direct  attention  to  the  morbidly 
enlarged  condition  of  the  lungs. 

In  eases  of  severe  bronchitis,  the  dia- 
phragm is  invariably  lowered,  the  right 
cavities  of  the  heart  are  enlarged,  and  the 
lungs  are  amplified.  In  those  cases,  there- 
fore, as  in  emphysema,  tlie  heart  is  low- 
ered, its  impulse  is  obliterated  over  the 
intercostal  spaces  by  the  interposition  of 
the  lung,  and  the  beat  of  the  right  ventri- 
cle is  felt  and  seen  in  the  epigastrium. 
The  extent  to  which  the  heart  is  enlarged, 
lowered,  and  covered  by  lung  is  by  no 
means  so  great  in  bronchitis  as  in  empliy- 
sema. 

AVhen,  as  is  often  the  case,  the  patient 
afleeted  with  emphysema  is  attacked  by 
bnmchitis,  the  extent  to  which  the  heart 
is  lowered,  and  enveloped  by  the  lungs  is 
increased. 

During  an  attack  of  spasmodic  asthma, 
the  diaphragm  descends,  the  lungs  are 
expanded  to  tire  utmost,  and  the  impulse 
of  the  right  ventricle  is  lowered  into  the 
epigastrium,  just  as  in  cases  of  true  pul- 
monary emphy.sema.  After  the  seizure 
is  over,  its  effect  upon  the  size  of  the  lungs 
and  the  position  of  tlie  heart  does  not  im- 
mediately disappear.  Gradually,  how- 
ever, the  organs  resume  their  healthy  size 
and  position.  The  asthmatic  seizure  that 
often  attacks  those  affected  with  emphy- 
sema, is  accompanied  by  an  excessive  am- 
plification of  the  lungs  and  di'scent  of  the 
impulse  ;  but  in  such  patients  the  lungs 
and  heart  do  not  regain  their  normal  size 
and  position  after  the  cessation  of  the  at- 
tack, and  in  this  important  respect  true 
spasmodic  asthma  is  to  be  distinguished 
from  the  asthmatic  seizure  of  a  person 
affected  with  true  pulmonary  emphysema. 

Croup,  Laryngitis,  Laryvgismus  Stridu- 
h(S. — In  all  those  cases  in  which  there  is 
excessi\'e  narrowing  of  the  fauces,  larynx, 
or  trachea  so  as  to  contract  the  channels 
through  which  air  is  admitted  into  the 
lungs  and  render  inspiration  exceedingly 
difficult,  the  inspiratory  efforts  are  labori- 
ous but  ineffectual.  Every  muscle  of  res- 
piration is  brought  into  powerful  action. 
The  diapliragm  descends  as  low  as  possi- 
ble. The  lungs  are  consequently  length- 
ened and  the  heart  is  drawn  downwards. 
As  air,  in  spite  of  the  lalrorcd  breathing, 
can  scarcely  enter  the  air  tubes,  the  lungs, 
being  lengthened  downwards,  instead  of 
expanding,  collapse  during  inspiration, 
and  the  walls  of  the  chest  fall  inwards. 
The  lungs  recede  from  before  the  heart, 
"which  is  in  immediate  and  extensive  eon- 


tact  with  the  walls  of  the  chest  as  well  as 
with  the  ensiform  cartilage.  The  licnrt 
is,  therefore,  in  such  cases  to  be  felt  beat- 
ing with  force  over  and  to  the  leit  of  the 
lower  sternum  and  in  the  epigastrium. 

Ckilhi.pse  of  the  Stomach  awl  liUcdinrs.— 
"When  the  abdomen  is  unusually  spare, 
the  stomach  and  intestines  being  com- 
paratively or  quite  empty,  the  abdominal 
organs  shrink  downwards,  and  the  dia- 
phragm is  permanently  lowered.  This 
was  well  seen  in  the  poor  woman  from 
whom  fig.  7i  was  taken.  >She  had  been 
unable  to  swallow  owing  to  cancer  of  the 
asophagus  for  a  fortnight  before  her 
death.  Her  emaciation  was  extreme. 
The  stomach  and  intestines  were  abso- 
lutely empty  of  gas  as  well  as  of  food. 
The  liver,  though  not  enlarged,  had 
dropped  downwards,  so  that  its  lower 
border  rested  on  the  bones  of  tlie  pelvis. 
The  diaphragm  necessarily  fohowcd  the 
liver  and  stomach  in  their  descent,  and 
as  the  result,  the  lungs  at  their  base,  and 
the  heart  where  it  rested  on  the  dia- 
phragm, were  unusually  lowered,  and 
both  organs  were  remarkably  lengthened. 
The  elongation  of  the  ascending  aorta  and 
the  pulmonary  artery  was  very  marked. 

This  was  an  extreme  case,  but  in  all 
instances  of  abdominal  collapse,  the  dia- 
phragm descends  in  exact  proportion  to 
the  descent  of  those  organs  upon  which  it 
rests,  and  the  lungs  and  heart  are  length- 
ened downwards  to  a  corresponding  de- 
gree. In  some  of  those  cases  the  transfer 
of  the  impulse  from  the  intercostal  spaci'S 
to  the  epigastrium  may  give  rise  to  the 
suspicion  of  pulmonary  emphysema  on 
the  one  hand,  or  aneurism  of  the  abdomi- 
nal aorta  on  the  other.  In  emphysema 
the  chest  is  undulj'  developed,  and  the 
abdomen,  instead  of  being  retracted,  is 
usually  of  more  than  a\'erage  size.  In 
aneurism  of  the  lower  thoracic  or  higher 
abdominal  aorta,  the  impulse  or  pulsation 
in  the  epigastrium  is  strong  during  expi- 
ration, but  it  lessens  and  even  disappears 
during  a  deep  inspiration.  In  cases  of 
abdominal  collapse,  it  is  the  reverse,  for 
the  impulse  in  the  epigastrium  becomes 
lower  and  stronger  when  the  patient  takes 
a  deep  breath. 

Avcurism  of  the  Arch  of  the  Aorta  .—One 
would  have  expected  a  primi  that  aneur- 
isms affecting  the  arch  of  the  aorta,  espe- 
cially when  they  are  of  large  size,  would 
cause  considerable  displacement  of  the 
heart  downwards.  Dr.  Townsliend  saw 
an  instance  of  aneurism  of  the  arch  thrust- 
ing the  heart  downwards,  so  that  it  pul- 
sated in  the  epigastrium.'  I  possess 
drawings  taken  from  thirteen  cases  of 
aneurism  of  the  arch  of  the  aorta.  In 
one  of  these  the  lower  boundary  of  the 
right  ventricle  was  situated  more  than  an 

'  Cyclopedia  of  Medicine,  ii.  391. 
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inch  below  the  lower  end  of  the  sternum. 
In  four  there  was  etfiision  of  blood  into 
the  left  pleura,  displacing  the  heart  to  the 
right.    In  the  remaining  seven  instances 


the  lower  boundary  of  the  right  ventricle 
wus  from  one-third  to  three-quarters  of  an 
nich  below  the  lower  end  of  the  sternum 
It  is  clear  that  in  the  majority  of  these 


Fig.  74. 


Position  of  the  heart  and  great  vessels  in  a  cisa  with  Onljnpxf  of  the  Stomach  and  IntfStinfS.    The  heart 
1°!*P    "?"  iJownwarils,  and  covered  with  luus  to  the  fl  th  i  artilag-e.     The  apex-beat  is  present  in  Ihe  Bfth 


tijace,  and  perhaps  in  the  sixth,  and  the  impulse  of  the  right  ventricle  is  seen  and  felt  in  the  epigastrium 


cases,  although  the  aneurism  was  in 
nearly  all  of  them  large,  varying  from 
three  to  five  inches  in  diameter,  the  de- 
scent of  the  heart  into  the  epigastrium 
was  definite,  but  not  proportionately 
great.  In  two  of  the  instances  there  was 
cylindrical  aneurism  or  dilatation  of  the 
ascending  aorta.     In  these  the  transverse 


diameter  of  the  aorta  was  only  two 
inches,  while  its  vertical  measurement 
was  four  inches.  They  must,  therefore, 
be  included  with  the  others  in  estimating 
the  influence  of  aneurism  of  the  arch  of 
the  aorta  in  displacing  the  heart  down- 
wards. The  aneurismal  sac  displaces  not 
so  much  the  whole  heart  as  those  parts  of 
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it  upon  which  it  makes  immediate  pres- 
sure, and  which  are  subjected  thereby  to 
compression.  This  applies  especially  to 
the  aneurisms  of  the  ascending  aorta, 
which  amount  to  nine  among  my  cases. 
In  all  of  these  the  right  ventricle,  and  in 
most  of  them  the  right  auricle,  were  com- 
pressed from  above  downwards,  the  com- 
pression starting  from  a  point  at  the  top 
of  the  transverse  furrow  between  those 
cavities,  Avhere  the  aorta  comes  into  view. 
The  difference  in  the  vertical  diameter  of 
the  right  ventricle  below  the  part  in  ques- 
tion and  just  below  the  pulmonary  artery, 
amounted  in  one  instance  to  two  inches, 
the  actual  measurements  being  respec- 
tively three  and  five  inches.  As  a  rule 
the  difference  was  much  less,  but  this  was 
mostly  due  to  the  right  ventricle  being 
compressed  downwards  in  its  whole 
breadth  by  the  sac.  In  five  of  the  cases 
the  auricular  appendix  was  displaced 
downwards  and  to  the  right. 

The  downward  displacement  of  the 
apex  in  aneurism  of  the  arch  of  the  aorta 
is  not  considerable,  being  in  fact  mainly 
due  to  coexisting  hypertrophy  of  the  left 
ventricle.  That  condition,  however,  is 
not  usual,  except  in  those  cases  of  cylin- 
drical aneurism  or  dilatation  of  the  ascend- 
ing aorta,  in  which  there  is  free  aortic  re- 
gurgitation, when  the  left  cavity  is  greatly 
enlarged,  and  when  the  descent  of  the 
apex  is  much  more  due  to  that  cause  than 
to  the  aneurism. 

Mediusiinal  Tumors. — Dr.  Bennett  gives 
a  case  of  mediastinal  tumor,  which  will 
be  more  fully  noticed  at  page  449,  in 
which  there  was  considerable  displace- 
ment downwards  and  to  the  right  of  the 
heart,  ^vhich  was  seen  and  felt  beating  in 
the  epigastrium. 

Pleuritic  JSfftision  into  the  Left  Side.— In 
the  middle  period  of  these  cases,  when  the 
fluid  is  steadily  increasing,  but  has  not 
yet  reached  to  its  height,  there  is  dis- 
placement downwards  and  to  the  right  of 
the  heart,  which  may  be  felt  beating  in 
the  epigastrium.  A  full  account  of  such 
cases,  and  an  explanation  of  their  phe- 
nomena, will  be  found  at  page  443. 

Cases  in  which  the  Heart  is 
Kaised. — Abdominal  enlargement  from 
gastro-intestinal  distension,  ascites,  the 
presence  of  gas  in  the  cavity  of  the  abdo- 
men, abdominal  tumors,  ovarian  dropsy, 
aneurism  of  the  abdominal  aorta  at  the 
cseliac  axis,  and  enlarged  liver  and  spleen, 
all  tend  to  elevate  the  heart.  To  these 
may  be  added  certain  cases  of  mediastinal 
tumors. 

We  have  just  seen  that  when  there  is 
collapse  of  the  abdomen  the  diaphragm 
descends,  drawing  after  it  the  heart  and 
lungs.  When  there  is  distension  of  the 
abdomen,  whatever  be  the  cause,  the  re- 
verse of  this  takes  place.     The  diaphragm 


is  raised,  the  cavity  of  the  chest  is  short- 
ened, and  the  heart  and  lungs  are  elevated 
and  compressed  upwards. 

Distension  of  the  Stomach  and  Intestines, 
— By  far  the  most  frequent,  distressing, 
and  often  fatal  cause  of  the  elevation  of 
the  diaphragm  and  compression  upwards 
of  the  heart  and  lungs,  is  the  distension 
of  the  stomach  and  intestines  with  gas. 
The  effect  of  this  condition  is  well  shown 
in  Fig.  75,  which  was  taken  from  a  youth 
affected  with  diabetes,  who,  for  months 
before  his  death,  suffered  from  great  abdo- 
minal distension.  The  cavity  of  the  chest 
was  materially  lessened.  The  lower  ribs, 
especially  on  the  left  side,  were  pressed 
outwards  so  as  to  restrain  their  move- 
ments, and  the  whole  cage  of  the  chest 
was  elevated  in  front  and  at  the  sides. 
The  heart  and  lungs  were  compressed  up- 
wards and  lessened  in  size,  so  as  to  im- 
pede respiration  and  circulation. 

When  the  abdomen  is  enlarged,  it  is 
enlarged  in  two  directions,  one  outwards 
and  downwards  by  the  expansion  of  the 
walls  of  the  abdomen,  the  other  upwards 
by  the  elevation  of  the  diaphragm.  When 
the  abdomen  is  extremely  distended,  the 
whole  cavity  becomes  oval  in  form,  or 
shaped  like  a  balloon ;  the  outer  part  of 
it  presses  outwards,  and  the  upper  part  of 
it  presses  upwards.  The  cage  of  the 
chest  is  raised  by  this  double  movement 
of  distension  upwards  and  outwards.  The 
wide  irregular  cone  formed  by  the  upper 
part  of  the  swollen  oval  abdomen,  acting 
upon  the  lower  ribs,  forces  them  asunder 
to  the  right  and  to  the  left,  and  lifts  up 
the  whole  front  of  the  cage  of  the  chest. 
The  more  important  effect  of  this  disten- 
sion of  the  abdomen  is  to  lift  up  the  dia- 
phragm, and  with  it  the  heart  at  the  cen- 
tre of  the  chest,  and  the  right  and  left 
lung  on  each  side  of  it.  When  these 
organs  are  thus  raised,  as  the  walls  of  the 
chest  in  front  of  them,  by  which  their 
relative  position  is  measured,  are  raised 
also,  the  apparent  elevation  of  the  heart 
is  much  less  than  its  real  elevation.  The 
heart  and  great  vessels  are  compressed 
upwards,  and  displaced  somewhat  to  the 
right,  so  that  the  heart  takes  a  central 
position  in  the  chest,  while  the  great  \es- 
sels  often  bear  unduly  to  the  right.  The 
shape  of  the  heart  is  altered.  It  is  short- 
ened from  below  upwards,  and  is  propor- 
tionally though  not  actually  widened.  Its 
apex  is  especially  tilted  upwards,  and  in- 
stead of  being,  as  in  health,  lower  than 
the  inferior  boundary  of  the  right  ven- 
tricle at  the  end  of  the  sternum,  is  higher 
than  that  point  by  from  a  third  to  one- 
half  of  an  inch.  It  is  to  be  observed  that 
the  heart  and  lungs  are  compressed  up- 
wards into  the  highest  part  of  the  cavity 
of  the  chest,  and  as  that  cavity  is  a  cone 
narrowing  from  below  upwards,  those 
organs,  to  their  great  additional  incon- 
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venience,  are  pushed  up  into  the  narrow- 
est part  of  the  space  that  they  naturally 
occupy. ' 

Intestinal  distension  is  usually  present 
in  peritonitis,  and  it  becomes  io  many 
cases  the  most  distressing  symptom.     As 


Dr.  Stokes  has  shown,  muscles  are  para- 
lyzed by  inflammatiou.  The  iullamed 
muscular  coat  of  the  intestines,  bein<>- 
paralyzed,  yields  before  the  gaseous  dis'^ 
tension,  which  is  no  loni^rcr  restrained  by 
the  peristaltic  contraction  of  the  iutes- 


Fig.  75. 


Position  of  the  heart  and  great  vessels  in  cases  with  Distension  of  the.  Stomach  and  Intestines.  The 
ncai-t  IS  displaced  and  comjjressed  upwards,  its  impulse  beini;  present  in  the  second  and  third  spaces,  and 
perhaps  in  the  fonrih. 


tines._  In  peritonitis,  abdominal  respira- 
tion is  suspended  and  the  diaphragm  is 
passive.  It  therefore  yields  without  re- 
sistance to  the  upward  pressure  exerted 
upon  it  by  the  distended  intestines,  and 
the  heart  and  lungs  are  compressed  up- 

'  For  additional  details  as  to  this  subject, 
see  a  lecture  by  the  author  on  the  "  Influence 
of  Distension  of  the  Abdomen  on  the  Func- 
tions of  the  Heart  and  Lungs,"  in  the  British 
Medical  Journal  for  August  2,  1873,  p.  108. 


wards  to  a  greater  degree  than  in  those 
cases  of  abdominal  distension  in  which 
the  diaphragm  retains  its  power.  Dis- 
tension of  the  stomach  and  intestines  is 
very  frequent  in  the  dying.  It  was  pres- 
ent to  an  excessive  degree  in  either  the 
stomach  or  intestines,  or  both,  in  63  out 
of  122  dead  bodies  observed  by  me  indis- 
criminately ;  and  in  28  of  these  the  stom- 
ach and  intestines  were  very  much  dis- 
tended. In  such  cases  the  abdominal 
distension,  which   is   usually  one   of  the 
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secondary  effects  of  the  original  disease, 
produces  compression  of  the  lieart  and 
lungs,  and  tliereby  often  hastens  death  or 
becomes  its  immediate  cause.  The  intro- 
duction of  the  oesophageal  tube  from 
above,  or  of  O'Beirne's  tube  from  below, 
or  the  insertion  of  a  small  aspiration  tube 
through  the  abdominal  walls  into  the 
stomach,  ■vvill  in  some  of  these  cases  give 
vent  to  the  flatus  and  so  produce  material 
relief. 

Many  persons,  especially  those  who 
have  become  stout,  are  subject  to  habitual 
distension  of  the  stomach  and  intestines, 
with  the  effect  of  compressing  the  dia- 
phragm upwards,  curtailing  its  power  to 
descend  freely  during  inspiration,  and  so 
encroaching  on  the  cavity  of  the  chest. 
Those  so  affected  do  not,  in  many  in- 
stances, suffer  when  they  are  at  rest,  but 
on  any  exertion  respiration  becomes  hur- 
ried and  difficult  and  the  circulation  of 
the  blood  is  impeded.  Such  persons  gen- 
erally present  themselves  in  two  classes. 
One  class  complain  of  shortness  of  breath, 
the  other  of  pain  or  distress  in  the  heart 
when  they  make  exertion,  especially 
after  a  full  meal.  In  many  cases  of  an- 
gina pectoris,  the  distress  is  most  easily 
excited  after  food.  Some  stout  people  are 
unusually  subject  to  distress  in  breathing 
or  in  the  heart,  or  both,  from  compara- 
tively slight  distension  of  the  abdomen. 
In  these  persons  the  cavity  of  the  abdo- 
men is  naturally  incapable  of  great  ex- 
pansion owing  to  its  walls  being  firm  and 
resisting.  The  abdominal  fulness,  when 
it  passes  certain  limits,  cannot  make  way 
forwards  and  outwards^  and  the  result  is 
that  the  diaphragm  is  pushed  upwards, 
and  the  lungs  and  heart  are  soon  subject- 
ed to  a  distressing  amount  of  pressure. 

In  dyspeptic  persons,  the  most  distress- 
ing symptoms  induced  by  the  fulness  of 
the  stomach  after  food  are  often  referred 
to  the  heart.  This  is  apt  to  be  the  case 
also  whenever  the  stomach  is  greatly  dis- 
tended. The  reason  is  obvious :  the 
stomach  is  immediately  subjacent  to  the 
hea?t,  the  diaphragm  being  interposed,  so 
that  the  heart,  in  fact,  rests  upon  the 
stomach.  Whenever,  therefore,  the 
stomach  is  greatly  swollen  by  an  accu- 
mulation of  gas  and  food,  the  heart  is 
compressed  upwards  in  an  especial  man- 
ner, and  the  distress  experienced  is  often, 
therefore,  almost  limited  to  the  heart.  I 
do  not,  of  course,  lose  sight  of  the  addi- 
tional physiological  influence  exerted  by 
the  stomach  upon  the  heart  through  the 
medium  of  the  eighth  pair  of  nerves. 

Ascites. — In  ascites,  the  accumulation 
of  the  fluid  is  gradual.  The  patient  is 
usually  in  bed,  and  the  distress  in  breath- 
ing and  in  the  heart  experienced  by  the 
patient,  owing  to  compression  of  the  heart 
and  lungs,  is  by  no  means  proportionate 
to  the  amount  of  the  distension.    Indeed, 


those  cases  of  ascites  that  suffer  great 
distress  in  the  organs  of  the  chest  usually 
have  in  addition  distension  of  the  stomach 
and  intestines  as  well  as  enlargement  of 
the  liver.  When  this  is  so,  a  small 
amount  of  fluid  in  the  peritoneal  cavity 
will  produce  serious  discomfort,  and  the 
removal  even  of  a  little  of  it  by  tapping 
will  give  immediate  and  unusual  relief^ 
Some  years  ago  I  had  a  patient  in  St. 
Mary's  Hospital  who  was  affected  with 
aortic  and  mitral  regurgitation.  The 
heart  was  eulai'ged  and  the  pericardium 
was  adherent.  He  breathed  with  diffi- 
culty, owing  to  the  great  size  of  the  abdo- 
men, which  was  produced  by  the  triple 
combination  of  great  enlargement  of  the 
liver,  distension  of  the  stomach  and  in- 
testines, and  ascites.  The  quantity  of 
urine  was  scanty,  being  about  eleven 
ounces  dail}-.  The  amount  of  fluid  in  the 
peritoneal  cavity  was  small,  but  with  the 
view  of  affording  relief,  tapping  was  re- 
sorted to.  The  intestines  were  so  near 
the  surface  that  an  incision  was  made  in 
the  parietes  of  the  abdomen,  and  the 
trochar  and  canula  were  introduced  in  a 
downward  direction.  At  first  only  half  a 
teaspoonful  of  fluid  escaped,  but  by  pass- 
ing a  female  catheter  through  the  canula, 
so  as  to  press  the  intestines  gently  away 
from  the  end  of  the  tube,  about  ninety 
ounces  of  serum  were  withdrawn.  The 
relief  to  breathing  was  complete.  The 
urine,  before  so  scanty,  now  began  to  flow 
freely,  and  from  fifty  to  eighty  ounces 
were  passed  daily.  By  drawing  off  the 
fluid  the  extreme  distension  was  reheved, 
and  the  ligature,  so  to  speak,  on  the  cir- 
culation, caused  by  the  compression  of 
the  heart,  was  removed.  Ultimately  the 
fluid  reaccumulated,  and  the  patient  died. 
The  result  was  unfavorable,  but  the  case 
was  none  the  less  instructive,  for  it  dem- 
onstrated that  the  encroachment  of  the 
abdomen  upon  the  chest  checked  the  cir- 
culation of  the  blood,  and  so  prevented 
the  free  secretion  of  urine. 

In  all  cases  of  abdominal  distension  the 
seat  of  the  impulse  of  the  heart  is  a  ready 
and  exact  measure  of  the  extent  to  which 
the  cavity  of  the  abdomen  encroaches  up- 
wards on  the  cavity  of  the  chest.  The 
progress  of  such  distension,  whether  on 
the  ascending  or  descending  scale,  maybe 
exactly  ascertained  by  noticing  the  vary- 
ing position,  upwards  or  downwards,  of 
the  impulse  of  the  heart.  It  must,  how- 
ever, be  borne  in  mind,  that,  when  the 
heart  and  lungs  are  raised  by  distension 
of  the  abdomen,  the  walls  of  the  chest  in 
front  of  those  organs  is  raised  also,  and 
that  the  apparent  elevation  of  the  heart, 
measured  by  its  relation  to  the  walls  of 
the  chest,  is  much  less  than  its  real  ele- 
vation. 

Escape  of  Gas  into  the  Cavity  of  the  Ab- 
domen.— The  escape  of  gas  into  the  cavity 
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of  the  abdomen,  owing  to  perforation  of 
the  stomach  or  intestines,  produces  rapid 
distension  of  tliat  cavity  and  great  eleva- 
tion of  the  diapliragm  and  the  lieart  and 
lungs,  with  the  effect  of  inducing  great 
distress  in  breathing  and  difliculty  in  the 
action  of  the  heart. 

Abdominal  I'uiiiors,  even  when  they  are 
of  considerable  size,  rarely  produce  any 
material  disturbance  either  in  the  action 
of  the  heart  or  in  the  performance  of  res- 
piration. 

Ovarian  Dropsij. — The  same  may  be 
said  of  cases  of  ovarian  dropsy,  even  when 
the  sac  is  of  very  large  size,  and  rises  up- 
wards so  as  to  encroach  on  the  chest,  un- 
less tliat  affection  be  accompanied  by  in- 
testinal distension.  In  the  female  the 
walls  of  the  abdomen  are  capable  of  great 
forward  expansion,  and  the  result  is  that 
large  ovarian  cysts  as  well  as  the  gravid 
uterus  at  full  time  tend  rather  to  pro- 
trude forwards  so  as  to  distend  the  ab- 
dominal parietes  anteriorly,  than  to  rise 
upwards  so  as  to  elevate  the  diaphragm 
and  encroach  upon  the  heart  and  lungs. 

Simple  Enlargement  of  the  Liver  and 
Spleen. — When  the  liver  is  universally  en- 
larged, even  when  it  assumes  a  very  great 
size,  it  does  not  rise  upwards,  so  as  to  raise 
the  diaphragm  and  compress  tlie  heart  and 
lungs,  but  it  tends  to  grow  downwards,  so 
as  to  displace  the  stomach  and  intestines. 
The  same  may  be  said  of  the  spleen  in 
cases  of  leucocythemia,  even  when  that 
organ  attains  to  a  very  large  size. 

The  result  is,  that  simple  enlargement 
of  the  liver  or  spleen  does  not  as  a  rule 
encroach  upon  the  chest  so  as  to  produce 
serious  disturbance  in  the  functions  of  the 
heart  or  lungs. 

It  is  quite  otherwise  when  the  upper 
part  of  the  right  lobe  of  the  liver  is  occu- 
pied by  large  abscesses  or  hydatid  cysts  or 
malignant  growths.  These  morbid  condi- 
tions produce  a  peculiar  displacement  of 
the  heart  upwards  and  towards  the  left 
subclavicular  region,  and  I  shall  there- 
fore consider  them  under  the  lateral  dis- 
placements .of  the  heart. 

Mediastinal  Tumor. — Dr.  Bennett'  gives 
a  case  of  mediastinal  cancer  involving  the 
bronchial  glands  and  spinal  column,  in 
which  theheart  was  found  displaced,  being 
drawn  upwards.  During  life  there  was 
very  httle  impulse  to  be  felt  or  seen  imme- 
dia.tely  to  the  left  of  the  sternum  just  above 
the  nipple. 


The  Lateral  Displacemekts  of 
THE  Heart. 

Pleuritic  eff'usion.  empyema,  and  pneu- 
nio-thorax  of  one  side  of  the  chest  ;  hem- 
orrhage  into   eitlier  cavity  of  the   chest 


'  Intrathoracic  Tumors,  p.  127. 


from  the  rupture  of  an  aneurism  of  the 
aorta ;  thoracic  tumors ;  aneurisms  of 
the  arch  of  the  aorta  ;  aneurisms  of  the 
abdominal  aorta  at  the  cieliac  axis  ;  and 
large  abscesses  or  hydatid  cysls  or  ma- 
lignant tumors  in  the  upper  part  of  the 
liver ;  all  tend  to  displace  the  heart 
towards  the  side  of  the  chest  opposite  to 
that  which  is  affected.  Contraction  or 
cirrhosis  of  one  lung  with  adhesions  of  the 
pleura  tends  to  displace  the  heart  towards 
the  affected  side.  To  these  may  be  added 
lateral  curvature  of  the  spine  and  con- 
genital transposition  of  the  viscera. 

The  lateral  or  transverse  displacements 
of  the  heart,  which  are  sometimes  called 
dislocations,  unhke  the  displacement  of 
the  heart  upwards  by  the  encroachment 
of  the  cavity  of  the  abdomen  upon  that  of 
the  chest,  do  not  as  a  rule  produce  much 
distress  in  the  heart  itself  or  disturbance 
of  the  circulation.  The  lateral  displace- 
ments of  the  heart  are,  however,  valuable 
and  decisive  indications  of  disease,  since 
bjr  the  evidence  they  afford  they  often 
render  our  diagnosis  accurate  and  certain. 

Pleuritic  Ejfusifm,  Empyema,  Pneumo- 
tliorax. — The  effusion  of  serum  into  either 
cavity  of  the  chest,  owing  to  pleuritis, 
acute  or  chronic,  is  the  usual  cause  of  the 
lateral  displacement  of  the  heart. 

When  extensive  effusion  takes  place 
into  the  left  side,  the  heart  is  pushed 
over  towards  or  into  the  right  side  of  the 
chest,  as  may  be  seen  in  flg.  70.  This 
figure,  unlike  the  others, does  not  repre- 
sent an  actual  case,  but  is  a  diagram, 
made  from  drawings  of  six  cases,  one  of 
efftision  of  serum  into  the  pleura,  one  of 
empyema,  and  the  four  others  of  exten- 
sive eff'usion  of  blood  into  the  left  pleura 
from  the  rupture  a  thoracic  aneurism. 
In  one  of  these  the  clot  measured  three 
pints  and  a  half 

The  displacement  of  the  heart  from  the 
increasing  effusion  of  fluid  into  the  pleura 
is  usually  gradual.  It  may,  however,  be 
rapid,  and  Dr.  Walshe  states  that  thirty- 
six  hours  will  sometimes  suffice  for  the 
heart's  impulse  to  find  its  way  beyond  the 
right  nipple.  When  the  quantity  of  fluid 
is  so  small  as  to  occupy  only  the  back  part 
of  the  left  side  of  the  chest,  the  heart  is 
scarcely  displaced.  When  the  fluid  in- 
creases the  left  ventricle  and  its  apex  are 
at  first  thrown  a  httle  forwards,  and 
towards  the  centre  of  the  chest.  The 
pressure  of  the  etfused  fluid  is  not  made 
directly  upon  the  heart,  but  upon  the 
strong  fibrous  sac  of  the  pericardium,  and 
through  its  medium,  upon  the  heart.  If 
the  heart  had  no  sac  of  its  own,  and  was 
present  without  restraint  in,  say,  the  left 
cavity  of  the  chest,  it  would  not  be  forced 
forward  and  to  the  right  when  the  left 
cavity  of  the  chest  is  filled  with  fluid,  but 
it  would,  I  consider,  gravitate  liack wards 
owing  to  its  own  dead  weight,  and  sink  to 
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the  back  of  the  cavity,  just  as  the  liver 
sinlts  to  the  baclj  of  the  fluid  in  cases  of 
ascites.  Tlie  presence  of  the  pericardium 
completely  prevents  such  a  state  of  things. 
The  accumulated  fluid  distending  the  left 
cavity  of  the  chest  presses  equally  in 
every  direction.  It  displaces  the  riljs 
backwards,  forwards,  and  especially  out- 


wards, so  that  they  draw  the  lower  end  of 
the  sternum  somewhat  to  the  left ;  it  dis- 
places the  left  wing  of  the  diaphragm, 
tlie  spleen,  stomach,  and  left  lohe  of  tiie 
liver  downwards  and  to  the  right ;  and  it 
displaces  the  pericardium  and  the  heart 
and  great  vessels  inwards  and  to  the  right, 
Tlie  lower  end  of  the  pericardium  at  its 

7«. 


Po?=ition  of"  the  heart  and  great  vessels  in  cas'-s  of  PletiriHe  EffuHnn  irttn  the  Left  Cfivify  of  the  Cheat, 
The  heart  is  displaced  into  the  right  side  of  the  chest,  its  impulse  being  felt  in  ihe  third,  fourth,  and  fifti 
spaces. 


attachment  to  the  central  tendon  of  the 
diaphragm  is  stretched  downwards  by  the 
traction  upon  it  of  the  lowered  left  wing 
of  the  diaphragm  to  which  it  is  attached 
by  its  central  tendon. 

The  apex  forms  throughout  the  lowest 
part  of  the  heart,  and  it  describes  a  seg- 
ment of  a  circle  or  arc  as  it  sweeps  round 
from  its  natural  position  in  the  left  side 
of  the  chest  to  the  position  of  extreme 
deviation  to  winch  it  may  attain  in  the 
right  side  of  the  chest.     When  the  apex 


describes  this  curve,  instead  of  being 
raised  by  the  resistance  offered  by  the  ab- 
dominal organs,  it  is  lowered  during  the 
first  two-thirds  of  its  course.  The  reason 
for  this  is  obvious.  The  fluid  in  the  left 
pleura,  which  displaces  the  pericardium 
and  the  heart  to  the  left,  displaces  at  the 
same  time,  as  I  have  just  explained,  the 
left  wing  of  the  diaphragm  and  its  central 
tendon  and  the  subjacent  organs  down- 
wards, forwards,  and  to  the  right.  Under 
these  circumstances,  as  the  central  tendon 
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lorming  the  base  of  the  pericardium  is 
lowered,  there  is  a  free  space  downwards 
into  which  the  apex  of  tlie  heart,  sus- 
pended from  the  arch  of  the  aorta,  neces- 
sarily drops,  so  that  it  may  be  felt  beating 
in  the  epigastrium  over,  beyond,  and  even 
below  the  ensiform  cartilage.  At  length, 
however,  the  heart,  as  it  advances  further 
into  the  right  side,  meets  with  increasing 
resistance  from  the  solid  convexity  of  the 
liver ;  and  the  lieart,  consequently,  again 
rises,  so  that  it  is  at  length  about  as  high 
on  the  right  side  as  it  is  in  health  on  the 
left.  The  displaced  heart  may  indeed  at- 
tain to  a  liigher  position  if  it  deviate  still 
farther  to  the  right,  when,  as  in  a  case  of 
Wintrich's,'  it  may  approach  the  axilla, 
and  be  felt  beating  from  the  second  to  the 
fourth  spaces. 

Information  of  some  diagnostic  value  is 
to  be  obtained  by  observing  the  position 
of  the  heart  in  comparatively  early  stages 
in  cases  of  pleuritic  effusion,  at  a  time 
when  the  impulse  of  the  apex  has  already 
moved  from  its  natural  position  and  is  on 
its  way  towards  the  central  line.  To 
quote  Dr.  Stokes,  we  observe,  first,  that 
the  apex  strikes  in  a  situation  about  mid- 
way between  its  natural  position  and  the 
upper  portion  of  the  ensiform  cartilage.  ^ 
It  is  not,  however,  until  the  apex  beat 
presents  itself  in  the  epigastrium  that 
much  notice  is  taken  of  the  altered  po- 
sition of  the  heart.  In  four  of  my  cases 
of  displacement  of  the  heart  towards  the 
right  from  effusion  into  the  left  side  of  the 
chest,  the  apex  presented  itself  in  the  epi- 
gastrium, being  in  one  of  these  behind  the 
lower  end  of  the  ensiform  cartilage,  and 
in  two  behind  its  middle.  As  Dr.  Town- 
sliend  remarks,  in  speaking  of  empyema 
in  the  left  side,  the  heart  is  thrust  from 
its  natural  position  down  into  the  epigas- 
trium, where  it  may  be  seen  and  felt  beat- 
ing. There  is  no  difficulty  in  distinguish- 
ing the  impulse  of  the  apex  from  that  of 
the  right  ventricle  in  the  epigastrium. 
When  the  latter  is  present  the  whole 
heart  has  been  lowered,  owing  to  the  low- 
ering of  the  diaphragm.  This  may  occur, 
as  we  have  already  seen,  in  cases  either 
of  pulmonary  emphysema,  or  croup,  or 
with  collapse  of  the  stomach  and  intes- 
tines, when  the  presence  of  pulmonary 
resonance  over  the  left  side  will  at  once 
enable  us  to  distinguish  the  case.  In 
cases  of  pleuritic  effusion  tlie  existence  of 
dulness,  and  in  those  of  pneumothorax 
the  presence  of  amphoric  resonance,  over 
the  whole  of  the  left  side,  and  the  absence 
of  impulse  to  the  left  of  the  sternum,  will 
generally  suflBce  to  make  the  case  clear. 
Cancerous  tumors  occupying  the  whole  of 
the  left  side  may  also  give  rise  to  dis- 

'  Krankheiten  der  Eespirationsorgane. 
'  Dr.  Stokes  on  the  Diseases  of  the  Heart 
and  Lungs,  p.  500. 


placed  impulse  and  to  general  dulness  on 
percussion,  when  that  disease  cannot  be 
distinguished  from  pleuritic  effusion  or 
empyema  on  those  grounds  alone.  In 
cases  of  pneumonia  of  the  whole  of  the 
left  lung,  it  is  possible  that  owing  to  the 
enlargement  of  the  pneumonic  lung  from 
consolidation  and  the  development  of  the 
right  lung  to  compensate  fir  the  disable- 
ment of  the  left  lung,  the  impulse  of  the 
apex  may  disappear  from  the  walls  of  the 
chest,  while  that  of  the  right  ventricle 
may  descend  into  the  epigastrium.  In 
such  cases,  however,  the  impulse  is  com- 
paratively slight,  and  it  always  extends 
rather  to  the  left  than  the  right  of  the 
ensiform  cartilage,  while  in  cases  of  pleu- 
ritic effusion  the  impulse  is  usually  strong 
and  marked,  and  tends  rather  to  the  right 
than  tiie  left  side  of  that  cartilage.  "^Vs 
soon  as  the  seat  of  the  impulse  disappears 
from  the  left  side  of  the  chest  and  extends 
to  the  right  of  the  sternum,  every  diffi- 
culty of  the  kind  just  stated  vanishes. 

As  the  heart  passes  over  from  the  left 
to  the  right  side  of  the  chest  it  gradually 
and  necessarily  turns  over  upon  itself, 
hinging,  so  to  speak,  upon  the  vessels  by 
which  tlie  heart  is  attached  to  the  lungs 
and  the  system,  so  that  the  right  auricle 
is  hidden,  all  but  the  top  of  its  appendix, 
and  instead  of  the  right  ventricle  being 
in  front  of  the  left  ventricle,  all  but  its 
left  border,  it  is  the  reverse,  for  the  left 
ventricle  hides  a  large  portion  of  the  right 
ventricle  (see  Fig.  76).  The  part  of  the 
right  ventricle  exposed  is,  however,  not 
that  near  the  apex,  but  that  near  the  pul- 
monary artery.  The  ascending  aorta  and 
pulmonary  artery  change  their  direction  ; 
they  move  to  the  right  at  their  respective 
origins,  but  higher  up  they  are  retained 
in  their  places,  the  arch  of  the  aorta  at 
the  end  of  its  transverse  portion,  and  the 
pulmonary  artery  at  its  bifurcation.  The 
aorta  and  pulmonary  artery,  therefore, 
present  not  a  front  but  a  profile  view, 
with  a  direction  to  the  right. 

I  published  a  case  with  a  diagram  show- 
ing the  position  of  the  internal  organs  in 
the  "Provincial  Medical  Transactions" 
for  1R44  (p.  102),  in  which  effusion  in  the 
left  side  of  the  chest  was  limited  to  the 
lower  two-thirds  of  the  cavity,  owing  to 
the  upper  lobe  of  the  left  lung  being  ad- 
herent down  to  the  third  rib.  In  this  case 
the  heart  was  simply  displaced  to  the 
right,  the  front  of  the  organ  being  still 
occupied  by  the  right  ventricle,  and  its 
right  and  left  sides  by  the  right  auricle 
arid  the  left  ventricle.  This  case  shows 
that  the  heart  does  not  turn  over  upon 
itself  so  as  to  present  the  left  ventricle  in- 
stead of  the  right  in  front,  unless  the  fluid 
presses  upon  "the  left  side  of  the  peri- 
cardium for  its  whole  length,  so  as  to  bear 
upon  the  great  vessels  as  well  as  upon  the 
body  of  the  heart. 
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The  impulse  to  the  right  of  the  sternum 
is  sometimes  limited  to  the  fourth  aud 
fifth  intercostal  spaces,  while  sometimes 
it  is  also  present  over  the  third  and  even 
the  second  space.  In  the  latter  case  the 
impulse  is  double,  and  is  due  to  the  pul- 
sation, followed  by  the  second  beat  coin- 
cident with  the  second  sound  of  the  pul- 
monary arter}'  or  aorta,  or  1joth.  When 
pulsation  is  present  in  the  first,  second, 
and  third  ri^ht  spaces,  and  also  in  the 
normal  position  to  tlie  left  of  the  sternum, 
the  case  is  one  of  aneurism  of  the  aoita  ; 
and  the  distinction  of  this  impulse  or  pul- 
sation from  that  of  displaced  heart  pre- 
sents therefore  no  difficulty. 

Wintrich'  states  tliat  sometimes,  when 
the  effusion  is  in  the  left  side,  the  heart  is 
displaced  backwards  (and  to  the  right) 
being  covered  by  lung,  when  the  displace- 
ment of  the  heart  can  by  no  means  be  dis- 
covered. He  i^aw  one  such  case  in  whichan 
able  clinical  physician  mistook  tlie  disease 
for  pericarditis  with  very  great  effusion. 

When  effusion  of  fluid  takes  place  into 
the  right  cavity  of  the  chest,  the  heart  is 
displaced  towards  the  left  side.  As  the 
impulse,  however,  is  already  seated  on 
that  side,  the  change  in  position  of  the 
impulse  of  the  heart  is  not  nearly  so 
marked  or  diagnostic  as  in  cases  in  which 
the  heart  is  displaced  to  the  centre  or 
i-ight  side  of  the  chest,  owing  to  effusion 
into  the  left  side.  Important  information, 
however,  is  to  be  obtained  in  sucli  cases 
from  the  position  of  the  impulse  on  the 
left  side. 

In  a  patient  under  my  care  who  had 
extensive  effusion  into  the  right  pleura, 
the  impulse  was  felt  in  the  sixth  space, 
two  inches  farther  to  the  left,  and  some- 
what lower  than  the  natural  position.  In 
two  cases  of  seropurulent  effusion  in 
moderate  quantity  into  the  right  pleura, 
of  which  I  possess  drawings,  the  heart 
was  displaced  to  the  left,  and  lowered  to 
a  slight  extent.  In  one  the  apex  of  the 
heart  was  situated  behind  the  seventh 
rib,  more  than  an  inch  to  the  left  of  the 
natural  site,  and  nearly  an  inch  lower. 
In  the  other,  the  displacement  of  the 
heart  downwards  and  to  the  left  also  ex- 
isted, but  to  a  less  degree. 

Since  the  above  was  in  type  I  have  seen 
three  cases  of  extensive  effusion  of  fluid 
into  the  right  side  of  the  chest.  In  two  of 
these  cases  the  apex-beat  was  felt  as  far 
to  the  left  as  about  the  seventh  rib,  the 
position  of  the  impulse  being  somewhat 
lower  than  natural.  In  the  third  case,  a 
young  woman,  whom  I  saw  through  the 
kindness  of  Dr.  "Wane,  the  amount  of 
fluid  in  the  right  side  of  the  chest  was 
very  great.  The  impulse  of  the  heart 
was  not  perceptible   to  the  right  of  the 

'  Krankheiten  der  Respiratioiisorgane,  p. 
255. 


mamma,  Init  prevailed  along  its  upper 
left  border  from  the  third  or  fourth  to  the 
seventh  space  where  it  was  unusually  low 
in  situation.  There  was  a  double  impulse 
over  the  great  arteries  at  the  left  upper 
border  of  the  mamma,  and  doubling  of 
the  second  sound,  the  second  of  the  two 
sounds  being  that  made  in  the  pulmonary 
arterj'.  There  was  also  a  loud  mitral 
murmur  around  the  region  of  the  apex. 
A  large  quantity  of  fluid  was  drawn  ofl', 
b\-  means  of  a  glass  syringe  through  a  fine 
tube,  by  Mr.  .James  Lane,  who  performed 
the  same  operation  for  the  two  other  cases. 
I  watched  the  position  of  the  impulse 
when  the  fluid  was  being  withdrawn,  and 
noticed  that  it  soon  disappeared  from  the 
seventh  space,  and  more  slowly  from  the 
sixth,  the  beat  moving  steadily  to  the  left 
and  somewhat  upwards.  When  the  full 
amount  of  fluid  had  been  withdrawn,  the 
impulse  was  present  in  the  fourth  and 
fifth  spaces,  and  perhaps  in  tiie  third, 
being  situated  to  the  right  of  the  manniia. 
The  doubling  of  the  second  sound  at  once 
disappeared,  and  later  I  believe  that  the 
mitral  murmur  also  vanished.  In  the 
drawing  of  an  instance  of  great  cylindri- 
cal dilatation  or  aneurism  of  the  ascend- 
ing aorta,  in  which  there  was  considerable 
effusion  of  fluid  in  the  right  side  of  the 
chest,  the  heart,  which  was  greatly  en- 
larged and  lowered  in  position,  was  dis- 
placed to  the  left  as  far  as  the  ribs  would 
allow,  the  apex  extending  to  the  seventh 
space,  fully  two  inches  below  the  level  of 
the  lower  end  of  the  sternum. 

In  two  cases  related  by  Dr.  Gairdner' 
of  effusion  into  the  right  pleura,  the  apex- 
beat  in  both  was  displaced  to  the  left ;  in 
one  (p.  32'J)  the  impulse  probably  re- 
tained its  usual  level,  being  displaced 
about  one  inch  to  the  left.  In  the  other 
(p.  354!,  before  paracentesis,  the  apex- 
Iseat  was  felt  in  the  fifth  space,  one  inch 
and  a  half  to  the  left  of  the  normal  site  ; 
after  the  operation  it  was  present  in  the 
fourth  space.  In  this  case  the  impulse 
was  probably  lowered.  Dr.  Townshend, 
who  was  the  first  to  observe  the  displace- 
ment to  the  left  in  such  cases,  felt  the 
apex  striking  against  the  stethoscope  be- 
tween the  fourth  and  fifth  ribs  in  the 
axilla  in  two  cases  of  empyema  of  the 
right  side.2  It  is  evident,  then,  thatwhen 
considerable  effusion  takes  place  into  the 
right  side  the  apex-beat  is  always  pushed 
further  to  the  left,  and  that  it  is  usually 
lower,  sometimes  on  the  same  level  as, 
and  sometimes  higher  than  the  natural 
position.  1  attribute  the  lowered  position 
of  the  impulse  to  two  causes,  the  displace- 
ment downwards  of  the  central  tendon  of 
the  diaphragm  by  the  effusion,  and  the 
inspiratory  lowering  of  the  diaphragm  to 


'  Clinical  Medicine. 

'  Cycl.  of  Med.  vol.  ii.  p. 
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enlarge  the  left  lung,  and  so  to  compensate 
for  the  disuse  of  the  right  lung. 

I  do  not  find  that  the  displacement  of 
the  heart  from  empyema  differs  in  any 
respect  from  that  caused  by  the  clfuwion 
of  serum  into  the  pleura. 

In  pneumothorax  of  the  left  side,  the 
displacement  of  the  heart  is  the  same  as 
in  cases  of  fluid  effusion  into  the  pleura. 
In  general,  fluid  is  combined  with  the  .air 
in  those  cases,  but  air  without  fluid  will 
produce  displacement  of  the  heart,  and  it 
must  do  so  when  it  is  in  sufficient  quan- 
tity to  distend  the  sac  of  the  pleura,  press 
uown  the  diaphragm,  and  so  push  the 
pericardium  and  the  heart  over  to  the 
opposite  side.  Dr.  Douglas  Powell'  re- 
lates a  case  in  which  the  right  side  of  the 
chest  was  filled  with  air,  and  the  right 
border  of  the  heart  was  situated  to  the 
left  of  the  left  sterno-clavicular  line. 

Wintrich^  states  that  displacement  of 
the  heart  takes  place  in  pneumothorax  as 
in  pleuritic  effusion  ;  the  only  difference 
being  that  in  pneumothorax  the  heart  is 
more  frequently  displaced  from  befcr'j 
backwards. 

Hemorrhage  into  either  Cavity  of  the 
Chest  from  the  rupture  of  an  aneurism  of 
the  aorta  disi)laces  the  heart,  as  a  rule,  to 
the  opposite  side,  in  the  same  manner, 
and  to  the  same  extent,  the  quantity  of 
fluid  being  alike,  as  in  cases  of  pleuritic 
effusion.  Two  circumstances,  however, 
tend  to  madity  this  result,  one,  the  size 
and  position  of  the  aneurismal  sac  ;  the 
other,  the  lessening  of  the  size  of  the 
heart  that  may  ha  induced  by  the  hemor- 
rhage. Mr.  Sidney  Coupland^  gives  a 
case  in  which  a  diffuse  aneurism  of  the 
thoracic  and  abdominal  aorta  ruptured 
into  tlie  left  cavity  of  the  chest,  which 
coutained  twenty-four  ounces  of  clot. 
During  life  the  apex  was  tilted  upwards, 
and  was  felt  beating  in  the  fourtli  space, 
one  inch  within,  and  on  a  line  with  the 
left  nipple. 

Contraction  or  Cirrhosis  of  the  Lung  vith 
Adhesion  of  the  Pleura. — When  pleuritis 
with  effusioQ,  whether  chronic  or  acute, 
ends  in  the  permanent  condensation  of 
the  lung,  fibroid  thickening  of  the  pleura, 
and  binding  adhesions,  the  whole  of  the 
afl'ected  side  contracts  and  the  ribs  are 
crowded  together.  That  side  of  the  chest, 
however,  is  not  obliterated  ;  it  is  still 
much  larger  than  the  condensed  lung, 
and  the  result  is  that  if,  for  instance,  the 
right  be  the  affected  side,  the  heart  is 
permanently  drawn  over  into  the  right 
side. 

_  Dr.  Stokes  was  the  first  to  draw  atten- 
tion to  the  displacement  of  the  heart  to 

'  Path.  Trans,  xix.  77. 
^  Krankheiten  der  Respirationsorgane,  pp. 
344,  347. 
^  Path.  Trans,  xxiv.  54. 


the  right  side,  in  consequence  of  the  ab- 
sorption of  an  eflusion  into  the  right 
pleura.' 

When  the  left  is  the  affected  side,  the 
heart  may  be  drawn  quite  over  into  the 
left  side,  the  right  auricle  being  situated 
to  the  left  of  the  median  line.  This  is 
well  seen  in  Fig.  77,  which  was  taken 
from  a  man  in  whom,  owing  to  the  com- 
plete contraction  of  the  left  lung,  the 
heart  entirely  occupied  the  left  side  of  the 
chest  in  front,  no  portion  of  the  left  lung 
being  interposed  between  the  heart  and 
the  walls  of  the  chest.  The  heart  is 
raised  towards  the  infra-clavicular  region 
and  the  axilla,  and  the  ribs  fit  closely 
upon  the  heart  from  the  second  to  the 
filth.  In  this  man  the  impulse  must  have 
extended  from  the  first  intercostal  space 
to  the  fourth. 

It  may  be  observed  that  here  also,  as 
in  displacement  of  the  heart  into  the  right 
side,  the  heart  revolves  upon  itself  and 
turns  over,  but  in  the  reverse  direction.  In 
disi)lacement  into  the  right  side,  the  left 
ventricle  and  auricle  are  situated  in  front, 
the  right  ventricle  being  partially  and  the 
right  auricle  all  but  its  tip  being  wholly 
concealed.  In  displacement  to  the  left, 
the  right  ventricle  entirely  hides  the  left 
side  of  the  heart.  The  aorta  and  pulmo- 
nary artery  are  twisted  to  the  left,  both 
veniB  eav;c  are  completely  exposed  when 
the  right  lung  is  turned  aside,  and  are 
situated  behind  the  sternum,  and  the 
whole  heart  seems  to  turn  to  the  left  upon 
the  two  venai  cavae  as  upon  a  hinge  or 
pivot. 

In  cirrhosis  of  either  lung  the  heart  is 
dra\\'n  towards  the  affected  side.  Dr. 
Hilton  Fagge^  relates  a  case  of  cirrhosis 
of  the  right  lung  in  which  the  impulse 
was  seen  and  felt  two  inches  below  and 
one  inch  to  the  left  of  the  right  nipple. 
The  heart  deviated  more  to  the  right  dur- 
ing life  than  after  death,  when  the  apex 
was  two  inches  to  the  left  of  the  middle 
line,  being  situated  between  the  fifth  and 
sixth  (cartilages)  ;  and  one-half  of  the 
heart  was  to  the  left,  and  one-half  of  it 
was  to  the  right  of  the  middle  line.  Dr. 
Greenhow'  gives  a  case  of  contraction  of 
the  right  lung,  the  precise  condition  of 
which  was  unknown,  observed  by  him 
during  life,  in  which  the  heart  was  dis- 
placed very  far  to  the  right  and  upwards, 
and  was  felt  beating  in  the  third  and 
fourth  spaces  over  an  area  of  three  inches 
by  three  and  a  half,  of  which  the  right 
nipple  formed  the  central  point. 

Dr.  Wilks*  communicates  a  case  of  cir- 
rhosis of  the  left  lung,  in  which  that  lung 
was  contracted  and  hard,  and  had  to  be 


'  On  the  Diseases  of  the  Chest,  p.  501. 
2  Path.  Trans,  xx.  35. 
s  Ibid.  xix.  159. 
<  Ibid.  viii.  39. 
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cut  out.  The  right  lung  was  enlarged, 
and  was  the  only  organ  observable  on 
removing  the  sternum.  Tlie  heart  was 
drawn  towards  the  left  side,  "owing  to 
the  pericardium  being  firmly  united  to  the 
pleura." 

Dr.  Bastian'  gives  an  analysis  of  thirty 
cases  of  cirrhosis  derived  from  various 


sources.  The  heart  was  much  displaced 
towards  the  affected  side  in  twelve  of 
these,  and  slightly  in  three  ;  while  in 
three  of  them  there  was  no  displacement, 
and  in  the  remaining  twelve  there  was  no 
notice  of  the  position  of  the  heart. 

^Vhen  the  left  bronchial  tube  is  oblite- 
rated by  compression,   by  its  own  eon- 


Positiou  of  the  heart  and  preat  vessels  ia  a  case  with  Contraction  of  the  Left  Lung.  The  heart  and  great 
ves^'els  are  drawn  completely  over  into  the  left  side  of  the  chest,  so  that  it  is  much  farther  to  (he  left  and 
hiiiher  in  situation  th;ia  in  the  healthy  chest.  They  are  partially  covered  hy  the  right  lung,  but  not  at  all  by 
the  left,  and  the  impulse  of  the  heart  ia  present  in  the  second,  third,  and  fourth  spaces,  and  perhaps  in  the 
fifth. 


traction,  or  by  the  admission  of  a  foreign 
body,  the  left  lung  shrinks,  the  left  side 
contracts,  and  the  heart  is  displaced 
towards  the  clavicle  and  axilla,  exactly 
as  in  cases  of  complete  contraction  with 
adhesions  of  the  left  lung.  Dr.  Stokes 
publishes  a  case  of  Dr.  Mayne's  of  aneu- 
rism arising  from  the  front  of  the  trans- 
verse portion  of  the  arch  of  the  aorta, 
which  extended  downwards  towards  the 
left  lung,  compressing  and  flattening  the 


'  Path.  Trans,  xis.  47. 


left  bronchial  tube.  The  left  side  of  the 
chest  was  less  than  the  right  by  two  inches, 
the  ribs  were  crowded  together,  and  the 
heart  was  displaced  towards  the  left 
axilla.' 

There  are  many  cases  of  partial  con- 
traction of  a  portion  of  the  upper  lobe  of 
the  left  lung,  whether  from  phthisis,  cir- 
rhosis of  the  lung,  gangrene  of  the  lung, 
or  other  cause,  in  which  the  upper  part 

'  Dr.  Stokes  on  Diseases  of  the  Heart  and 
Aorta,  p.  566. 
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of  the  heart  and  the  great  vessels,  espe- 
cially the  pulmonary  artery,  are  drawn 
upwards  and  to  the  left  towards  or  into 
the  former  seat  of  the  contracted  portion 
of  the  lung.  In  such  cases  the  presence 
of  the  pulmonary  artery,  elevated  in  posi- 
tion and  drawn  to  the  left,  may  be  imme- 
diately ascertained  by  its  peculiar  double 
impulse.  1  cannot  say  that  I  have  strictly 
observed  the  analogous  displacement  of 
the  ascending  aorta  towards  the  seat  of 
the  upper  lobe  of  tlie  right  lung,  in  cases 
of  contraction  of  that  lobe,  but  I  have 
noticed  cases  of  this  class  in  which  the 
vessel  evidenced  itself  by  very  loud  super- 
ficial first  and  second  sounds,  which  com- 
municated themselves  to  the  ear,  if  not  to 
the  hand,  like  a  double  shock  or  impulse. 
Dr.  Stokes  has  given  an  interesting  ac- 
count of  the  displacements  of  the  heart 
from  the  diminished  volume  of  the  lung, 
in  his  work  on  Diseases  of  the  Heart,  p. 
458. 

Intra-thorai-ii:  Tumors. — Large  cancer- 
oui  growths  in  the  cavity  of  the  chest, 
when  they  press  upon  the  heart  without 
penetrating  into  its  structure,  necessarily 
displace  it  in  the  direction  of  the  pressure. 
The  heart  is  simply  pushed  aside  by  the 
tumor,  and  its  displacement  is  in  no  way 
influenced  by  the  relation  of  the  heart  to 
the  central  tendon  of  the  diaphragm. 

"In  the  year  1856  I  saw,"  writes  Dr. 
Cookie,  in  his  paper  on  intra-thoracic  can- 
cer, "  a  case  of  intra-thoracic  cancer  occu- 
pying the  whole  of  the  left  side  of  the 
chest,  and  encroaching  slightly  on  the 
right  side,  in  which  the> tumor  carried  the 
haart  before  it  as  inr  as  the  right  nipple. 
The  impulse  was  felt  pulsating  between 
the  second  and  third  ribs,  and  down  to, 
and  at  a  later  period  beyond,  the  right 
nipple." 

Dr.  Bsnnett'  relates  the  case,  commu- 
nicated to  him  by  Dr.  Sutton,  of  a  little 
girl,  in  whom  the  entire  left  side  was  oc- 
cupied by  a  mass  of  medullar}'  cancer 
which  had  pushed  the  heart  considerably 
to  the  right.  During  life  the  heart  was 
displaced  and  was  felt  beating  at  the  right 
nipple.  The  diagnosis  was"  '■  verji  great 
effusion  into  the  left  pleural  cavity, ^^  and  the 
chest  was  twice  punctured. 

In  a  case  published  by  Dr.  Andrew,^  in 
which  a  large  malignant  growth  occupied 
the  upper  lobe  of  the  left  lung,  the  heart 
was  displaced  downwards  and  to  the 
right.  Dr.  Bennett^  gives  a  case  of  can- 
cer of  the  anterior  and  posterior  mediasti- 
num involving  the  anterior  portion  and 
root  of  the  right  lung  on  which  the  heart 
was  pushed  downwards  and  towards  the 
right  side,  so  that  rather  more  than  half 
of  the  organ  was  to  the  right  of  the  me- 

*  Intra-thoracic  Growths,  p.  100. 
2  Path.  Trans,  xvi.  51. 
'  Loc.  cit.  p.  92. 

VOL.  II.— 29 


dian  line.  A  fortnight  before  death  there 
was  manifest  and  considerable  ilisplace- 
nu-ut  of  the  heart,  which  was  beating  in 
the  epigastrium.  Dr.  Douglas  Powell' 
relates  a  case  in  which  the  left  cavity  of 
the  chest  was  occupied  by  a  solid  mass, 
displacing  the  heart  to  the  right,  and  the 
lung  posteriorly.  Alter  death  it  was 
found  tliat  this  tumor  was  intimately  con- 
nected with  the  heart  at  its  li'ft  and  pos- 
terior aspects.  I  might  cite  other  cases 
of  intra-thoracic  tumor,  published  by  Dr. 
Townshend,  Bocrhaave,  quoted  by  him, 
and  others,  in  which  the  heart  was  dis- 
placed. 

(Jn  the  other  hand,  cases  are  recorded 
in  which  there  was  little  or  no  marked 
displacement  of  the  heart,  although  the 
extent  of  the  disease  was  great. 

Dr.  Graves  and  Dr.  Stokes"  have  pub- 
lished a  well-known  instance  of  this  dis- 
ease, in  which  there  was  found,  in  place 
of  the  right  lung,  a  solid  mass,  weighing 
more  than  six  pounds.  It  encroached 
upon  the  left  side  of  the  chest,  enveloping 
and  nearly  concealing  from  view  the  peri- 
cardium, great  vessels,  and  trachea.  Not- 
withstanding the  extent  and  position  of 
the  disease,  the  heart  pulsated  in  its  natu- 
ral situation. 

Dr.  Wilks  describes  a  case  in  which  the 
whole  right  lung  was  converted  into  one 
mass  of  medullary  cancer,  which  pro- 
truded into  the  pex'icardium,  ran  along 
the  great  vessels  at  the  base  of  the  heart, 
and  pierced  the  auricles  of  the  organ  it- 
self. The  superior  cava  was  almost  de- 
stroyed by  the  cancer,  the  inferior  vena 
cava  was  closely  surrounded  by  it  but  was 
free,  the  right  puhnonary  artery  was  a 
mere  slit  in  the  midst  of  it,  and  it  had 
entered  the  heart  through  the  pulmonary 
veins.  There  is  no  notice  of  displacement 
of  the  heart,  although  it  is  stated  that  the 
sounds  of  the  heart  were  very  feeble. 

Dr.  Quain^  exhibited  before  the  Patho- 
logical Society  an  encephaloid  mass  of  the 
size  of  a  large  cocoa-nut,  which  was  sit- 
uated between  the  root  of  the  left  lung 
and  the  heart.  When  the  patient  was 
first  seen,  six  weeks  before  his  death,  the 
heart  was  httle  displaced.  Afterwards 
effusion  took  place  into  the  left  side,  and 
the  heart  became  much  displaced  towards 
the  right  side. 

It  is  evident  from  these  cases,  that  a 
large  intra-thoracic  tumor  occupying  one 
side  of  the  chest  may  in  some  instances 
displace  the  heart  into  the  opposite  side, 
while  in  other  instances,  in  which  the 
tumor  is  equally  large,  there  may  be  no 
displacement  of  the  heart  whatever.  The 
reason  is  obvious.     In  those  instances  in 


1  Path.  Trans,  xxiv.  28. 

2  Dr.  Stokes  on  the  Diseases  of  the  Chest, 
p.  371. 

3  Path.  Trans,  viii.  54. 
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which  there  is  no  displacement,  the  cancer 
penetrates  or  surrounds  the  organ,  witli- 
out  pushing  it  aside. 

It  is  evident,  then,  that  tlie  displace- 
ment or  non-displacement  of  the  heart, 
and  the  mode  and  extent  of  its  displace- 
ment, in  instances  in  which  there  is  com- 
plete dulness  of  one  side,  may  sometimes 
help  us  to  discover  whether  the  case  is 
one  of  intra-thoracic  cancer  or  of  simple 
effusion  into  the  pleura. 


Lmujc  (ihsfcsisc^,  Iii/datid  cysts,  or  malig- 
nant tumors  in  the  upper  or  cvnvi-x  portion 
iif  the  Liver. — The  patient  from  whom  Fig. 
78  was  taken  was  affected  with  jaundice. 
On  post-mortem  examination  several  large 
abscesses  were  found  in  the  U2)per  portion 
of  the  liver,  where  it  ascends  into  the 
right  side  of  the  chest.  He  also  had  peri- 
tonitis, and  excessive  intestinal  disten- 
sion. The  whole  diaphragm  was  raised 
and  with  it  the  heart  was  pusUed  upwards 


Fig.  78. 


PoBition  of  the  heart  and  great  vessels  in  a  case  with  Large  Alscesses  in  the  Upper  portion  of  the  Livtr. 
The  heart  and  great  vessels  are  displaced  extensively  upwards  and  to  the  left  towafds  the  left  axilla,  so  a. 
completely  to  occupy  the  left  Bide  ot  the  chest.    The  impulse  is  present  in  the  second  and  ihird  left  spaces. 


and  to  the  left  in  a  remarkable  manner. 
The  liver  encroached  upon  the  right  side 
of  the  cliest  to  such  an  extent  that  its 
highest  point  was  on  a  level  with  the 
lower  edge  of  the  second  rib.  The  con- 
vexity of  the  liver  consequently  encroached 


on  the  left  side  of  the  chest  as  well  as 
the  right,  and  carried  the  heart,  resting 
upon  its  upper  surface,  complete!)^  over 
into  the  upper  portion  of  the  left  side  of 
the  chest. 

If  this  figure  be  compared  with  Kg.  75, 
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in  which  the  diaphragm  is  excessively 
raised  by  means  of  distension  of  the 
stomach  and  intestines,  it  will  be  seen 
that  while  in  both  the  diaphragm  is 
raised  to  an  excessive  degree,  there  are 
important  points  in  which  they  differ  ma- 
terially from  each  other.  In  that  ligure 
as  well  as  in  this  we  find  that  the  abdo- 
men is  distended,  the  diaphragm  is 
pushed  upwards,  the  lower  ribs  are  prom- 
inent, and  the  heart  and  lungs  are  pressed 
upwards  and  lessened  in  size,  being  en- 
croached on  by  the  abdominal  organs. 
In  universal  distension  of  the  abdomen, 
the  heart,  while  it  is  compressed  upwards, 
retains  a  central  position,  as  it  rests  on 
the  central  tendon  of  the  diaphragm.  It 
deviates  rather  to  the  right  than  to  the 
left.  But  in  those  cases  in  which  there 
are  large  abscesses  or  hydatid  cysts,  or 
cancerous  growths  in  the  upper  portion 
of  the  liver,  the  heart,  as  it  is  pushed  up- 
wards, deviates  extensively  to  the  left, 
and  occupies  a  space  to  the  left  of  the  up- 
per half  of  the  sternum,  behind  the  first, 
second,  third,  and  fourth  ribs.  It  is  to 
be  remembered  that  in  this  case  there 
was  peritonitis  and  great  intestinal  dis- 
tension, consequently  the  compression  of 
the  heart  upwards  was  effected  by  a 
double  cause. 

The  deviation  of  the  heart  to  the  left 
side  of  the  chest  from  extensive  abscesses 
in  the  upper  portion  of  the  liver,  differs 
thus  from  the  deviation  caused  by  efflision 
of  iluid  into  the  right  side  of  the  chest — 
in  effusion  into  the  right  side  of  the  chest, 
the  heart  and  the  impulse  at  the  apex  are 
either  lowered  or  only  slightly  raised ; 
while  in  cases  with  abscesses  in  the  up- 
per portion  of  the  liver  they  are  pushed 
upwards,  being  above  the  fourth  rib. 
The  position  of  the  heart  in  enlargement 
of  the  liver  from  abscess,  and  in  great 
contraction  and  adhesions  of  the  left 
lung,  corresponds  very  closely.  (Compare 
Pigs.  77  and  78.)  In  both  the  heart  and 
great  vessels  are  situated  behind  the  sec- 
ond and  two  or  three  upper  ribs,  in  both 
the  heart  is  pushed  entirely  into  the  left 
side,  the  vense  cavfe  being  behind  the 
sternum.  But  in  the  following  respects 
they  differ.  In  enlargement  of  the  liver 
from  abscesses,  the  anterior  aspect  of  the 
heart  is  unchanged  ;  the  left  upper  ribs 
are  widened  apart  and  the  ribs  on  both 
sides  are  raised  and  pushed  outwards  ; 
the  dulness  on  percussion  is  more  exten- 
sive on  the  right  side  than  the  left,  espe- 
cially behind,  and  the  heart  and  its  im- 
pulse scarcely  appear  below  the  fourth 
rib.  In  contraction  of  the  left  lung,  these 
conditions  are  reversed.  The  heart  turns 
upon  the  venae  cavse  as  upon  a  hinge  over 
towanls  the  left,  the  right  auricle  and 
both  vense  cavae  being  completely  exposed, 
and  the  left  ventricle  being  hidden  by  the 
right ;  the  ribs  are  crowded  together,  the 


whole  of  the  left  side  of  the  chest  being 
contracted  ;  there  is  dulness  on  percussion 
over  the  whole  left  lung,  while  the  whole 
right  side  of  the  chest  is  very  resonant, 
the  area  of  resonance  being  increased, 
owing  to  the  encroachment  of  the  right 
lung  upon  the  left  side  of  the  chest  to  the 
left  of  the  sternum ;  and  the  impulse  of 
the  heart  is  felt  down  to  the  fifth  rib. 

Extensive  effusion  in  the  pericardium 
in  acute  pericarditis  is  an  additional  cause 
of  displacement  of  the  heart  towards  the 
axilla.  Of  this  displacement  I  shall  speak 
in  the  article  on  pericarditis. 

Displacement  op  the  Heart 
porwards. 

Dr.  Hope  relates  a  case  in  which  the 
thoracic  aorta,  extending  from  an  inch 
below  the  left  subclavian  artery  down  to 
the  diaphragm,  was  enlarged  into  an 
aneurismal  sac  which  lay  across  the  spine, 
and  projected  on  the  right  side  tliree 
inches  beyond  the  vertebrae  without 
reaching  the  ribs,  while  on  the  left  it  ex- 
tended to  the  ribs,  causing  destruction  of 
three  and  caries  of  two  or  more  of  them, 
and  at  last  formed  a  considerable  tumor 
on  the  back.  This  tumor  necessarily 
compressed  the  heart  forwards  against 
the  front  of  the  chest.  The  impulse  of 
the  heart  was  exceedingly  vigorous,  and 
was  double,  consisting  of  a  diastolic  as 
well  as  a  systolic  impulse,  each  of  a  jog- 
ging character.  It  was  agreed  that  fliere 
must  be  considerable  hypertrophy  of  the 
heart  to  account  for  so  strong  an  impulse, 
and  yet  the  organ  was  found  by  Mr.  Caisar 
Hawkins,  who  drew  up  the  autopsy,  only 
"slightly  enlarged  and  thickened.'"  Dr. 
Plope  quotes  without  reference,  a  case 
mentioned  by  Dr.  Todd,  in  which  the 
heart  was  pushed  forward  and  outwards, 
and,  as  it  'svere,  comiiressed  against  the 
ribs  by  an  enormous  aneurism  of  the  tho- 
racic aorta.  The  sounds  of  the  heart 
were  so  modified  by  this  compression  as 
to  lead  to  the  erroneous  diagnosis  of  con- 
centric hypertrophy. 

I  possess  a  drawing  taken  from  a  case 
of  extensive  aneurism  of  the  abdominal 
aorta  at  the  coeliac  axis,  in  which  the 
aneurismal  sac  extended  upwards,  behind 
the  diaphragm,  in  front  of  the  lower  dor- 
sal vertebrae,  so  as  to  displace  the  heart 
forwards  and  probably  somewhat  up- 
wards. 

Displacement  of  the  Heart 
Backwards. 

When,  abscesses  or  tumors  form  in  the 
anterior  mediastinum,  behind  the  lower 

'  Dr.  Hope  on  the  Diseases  of  the  Heart,  p. 
447. 
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portion  of  the  sternum,  the  heart  must  be 
displaced  backwards. 

The  displacement  of  the  heart  back- 
wards is  also  induced  by  the  very  extensive 
effusion  that  gradually  takes  place  into  the 
pericardium  in  cases  of  chronic  pericarditis. 


AVintrich  states,  as  we  have  already 
seen,  that  sometimes  when  there  is  pleu- 
ritic eftubion  in  the  left  side,  the  heart  is 
displaced  backwards  and  to  the  right,  so 
that  its  displacement  can  by  uo  means  be 
discovered. 


LATERAL  OR  PARTIAL  ANEURISM  OF  THE 

HEART. 

By  Thomas  Bevill  Peacock,  M.D.,  F.R.C.P. 


Under  this  term  it  is  proposed  to  treat 
of  the  partial  or  lateral  sacculated  dilata- 
tions, in  contradistinction  to  the  general 
enlargements  of  the  cavities  of  the  heart, 
to  which,  and  especially  in  France,  the 
term  aneuriMii  has  also  been  applied.  The 
partial  aneurisms  differ,  however,  from 
the  latter  forms  of  the  disease,  not  only 
because  they  involve  only  a  portion  of  the 
parietes  of  the  cavity,  but  also  in  that  the 
structure  of  the  muscular  walls  is  always 
more  or  less  altered  in  the  seat  of  disease. 

The  real  aneurismal  tumors  affect  only 
the  left  cavities  of  the  heart,  the  left  ven- 
tricle and  auricle,  or  the  corresponding 
arterial  and  auriculo-ventricular  valves. 
The  immunity  thus  possessed  by  the  right 
cavities  has  been  variously  explained  by 
different  writers.  Breschet,  who  thought 
that  the  aneurismal  dilatation  was  almost 
always,  if  not  invariably,  situated  near 
the  apex  of  the  left  ventricle,  and  that  its 
production  was  due  to  the  laceration  of 
the  inner  portions  of  the  ventricular  walls, 
supposed  that  the  non-occurrence  of  the 
disease  in  the  right  ventricle  was  owing 
to  the  greater  relative  power  of  its  walls 
at  the  apex.  Dr.  Thurnam  referred  the 
freedom  of  the  right  ventricle  from  dis- 
ease to  the  peculiar  action  of  the  valves  at 
the  right  auriculo-ventricular  orifice,  by 
which,  when  the  ventricle  becomes  dis- 
tended, the  aperture  is  incompletely  closed 
so  as  to  allow  the  reflux  of  the  blood  into 
the  right  auricle.  He  also  contended  that 
the  term  aneurism  should  be  restricted  to 
the  dilatations  of  the  cavities  of  the  heart 
through  which  arterial  blood  circulates  ; 
while  the  term  varix  should  be  applied  to 
the  similar  enlargements  of  the  venous 
cavities,  so  as  to  maintain  the  analogy 
between  the  affections  of  the  two  sides  of 
the  heart  and  those  of  arteries  and  veins. 
Rokitansky  considers  the  dilatations  of 
the  right  side  of  the  heart  as  not  truly 
aneurismal,  and  ascribes  the  occurrence 


of  the  real  aneurisms  only  on  the  left  side 
to  the  greater  frequency  of  endocarditis 
in  that  situation.  There  seems  good  rea- 
son to  believe  that  the  proneness  to  in- 
flammation of  the  lining  membrane  of  the 
left  cavities,  is  mainly  influential  in  caus- 
ing the  occurrence  of  aneurism  on  the  left 
and  not  on  the  right  side  of  the  heart ; 
but  it  is  also  probable  that  the  greater 
tension  to  which  the  walls  of  the  left  ven- 
tricle are  exposed,  with  the  variations  of 
pressure  exerted  by  the  column  of  blood  in 
the  arteries,  materiall3'  conduces  to  the  dis- 
ease. Certainly  ^yhen  from  anj'  cause  any 
portion  of  the  parietes  is  rendered  less  re- 
sistant and  more  readily  expansible,  the 
pressure  of  tlie  blood  will  tend  rapidly  to 
expand  the  weaker  part  so  as  to  form  a 
distinct  sac. 

In  the  following  notice  I  shall  treat  first 
of  aneurisms  of  the  left  ventricle,  then  of 
those  of  the  left  auricle,  and  lastly  of  val- 
vular aneurisms. 


ANEURISM  OF  THE  LEFT 
VENTRICLE. 

The  occasional  occurrence  of  partial 
aneurismal  dilatations  of  the  heart  simi- 
lar to  those  which  are  of  such  frequent 
occurrence  in  the  arteries,  was  first  shown 
by  the  case  recorded  by  Galeatti  in  1757; 
and  it  is  a  curious  coincidence  that  in  the 
same  year  the  condition  was  broujiht  to 
the  knowledge  of  John  Hunter  by  the  oc- 
currence of"~a  case,  the  preparation  ot 
which  is  contained  in  the  Museum  of  the 
Royal  College  of  Surgeons,  and  of  which 
the  description  was  found  by  Dr.  Thur- 
nam' in  his  MS.  Catalogue.  In  1759  a 
case  of  the  kind  occurred  to  Walter,  whicn 
was  published  in  1785,2  ^nd  in  1793  an- 


'  Med.-Chir.  Trans,  vol.  21,  1S38. 
"  Nouv.  M«m.  I'Acad  de  Berlin. 
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other  specimen  preserved  in  Dr.  Hunter's 
Museum,  was  described  by  Dr.  Baillie 
and  Figured  by  liini  in  tlie  plates  whicii 
appeared  in  1799.  Corvisart  met  witli  a 
case  in  1796,  whicli  was  publisiied  in  180(5. 
Hodicson  described  one  in  1815,'  Zannini 
in  1816,2  Rostan  in  18-20,3  and  Sliaw  in 
1822. '  Sir  A.  Cooper,  in  his  Lectures  pub- 
lisiied by  Tyrrell  in  182."),  said  that  he  had 
met  with  three  cases  of  wliich  two  were 
contained  in  the  Museum  of  St.  Thomas's 
Hospital.  In  1827  the  first  memoir  on 
the  subject  was  published  by  Preschct,* 
in  which  the  particulars  of  ten  cases  were 
collected,  including  one  communicated  to 
him  by  Cruveilhier  in  1816,  two  by  the 
Berards  which  appeared  in  a  Paris  The- 
sis, and  one  by  Dance,  together  witli  the 
case  of  the  celebrated  Talma  and  the  de- 
scription of  a  specimen  in  the  museum  of 
the  Faculty  by  Broschet  himself.  In  the 
same  year  two  other  cases  of  the  kind 
were  described  by  Adams  in  Dublin,^  and 
by  Johnson  in  this  country.' 

In  1830,  Dr.  Elliotson,  in  his  Lumleian 
Lectures,  described  another  case,  of  which 
the  preparation  is  now  in  the  Museum  at 
St.  Thomas's,  and  referred  to  sixteen 
cases  as  on  record  at  that  time.  In  1829 
two  additional  cases  were  narrated  by 
Bignardi  and  Reynaud,'  in  1832  a  third 
was  published  by  Hope,  and  in  1833  a 
fourth  by  Lobstein.  In  1834  a  notice  of 
the  subject  was  given  by  OUivier,'  in 
which  he  referred  to  the  cases  collected 
by  Breschet,  together  with  those  of 
Adams,  Bignardi,  and  Reynaud.  In 
1835,  Dr.  Thomas  Davies  referred  to  the 
disease,  and  stated  that  there  were  two 
specimens  in  the  Museum  of  the  late  Mr. 
Langstaff.  In  the  same  year,  Bouillaud 
treated  of  the  subject  in  a  section  of  his 
work,  detailing  the  more  important  obser- 
vations recorded  by  Breschet  and  OUi- 
vier,  with  two  more  recently  published 
cases  by  Choisy  and  Petigny.  In  1838 
Dr.  Thurnam  contributed  a  memoir  to 
tiie  Medical  and  Chirurgical  Society,'" 
which  was  then  completely  exhaustive  of 
the  subject  and  still  leaves  little  to  sup- 
ply, and  affords'  the  best  description  of 
the  pathology  of  these  affections  which 
has  appeared.  In  this  memoir  he  re- 
lated seven  new  cases,    of  which   three 

'  Diseases  of  Arteries  and  Veins,  p.  84. 

*  Italian  Translation  of  Baillie's  Morbid 
Anatomy, 

'  Sur  les  Rupt.  du  GcBur,  Obs.  v. 

*  Manual  of  Anatomy,  vol.  i.  p.  2.51. 

'  Rep.  GSn.  d'Anat.  tome  3me  p.  181. 

^  Dublin  Hospital  Reports,  vol.  iv. 

'  Med.-Cliir.  Rev.  vol.  xv. 

'  Journal  Hebd.  de  Med. 

5  Diet,  de  M6A.  tome  viii.  p.  303. 

'"  Transactions,  vol.  xxi.  In  Dr.  Thurnam's 
paper  references  will  be  found  to  all  the  cases 
here  named,  published  up  to  the  period  of  its 
appearance. 


were  drawn  from  the  IMSS.  of  John  Hun- 
ter in  tiie  possession  of  llic  Royal  Uolleoe 
of  Surgeons.  He  furtlicr  referred  to  live 
other  specimens  previously  undescribed, 
which  he  had  found  indifferent  nuiscunis. 
In  1842  a  short  no„ice  of  the  subject  was 
published  by  Rokitansky,  in  his  work  on 
Pathological  Anatomy  ;  and  in  1843,  Dr. 
Craigie  contributed  to  the  Edinburgh 
Medical  and  Surgical  Journal  a  valuable 
memoir, '  detailing  the  particulars  of  twen- 
ty-two of  the  cases  up  to  that  time  re- 
corded, all  of  which  had,  however,  been 
previously  referred  to  by  Dr.  Thurnam, 
together  with  a  very  interesting  example 
wliich  had  occurred  in  his  own  practice. 
In  1846  a  case  was  described  by  myself;"' 
in  1850,  Dr.  Halliday  Douglas'  related  the 
particulars  of  four  eases  ;  and  in  1852,  M. 
Cruveilhier  discussed  the  subject  in  his 
Pathological  Anatomy,  illustrating  his 
views  by  reference  to  various  examples 
which  had  fallen  under  his  own  notice. 

Since  the  publication  of  Dr.  Thurnam's 
memoir,  numerous  oliscrvations  have  been 
placed  on  record,  so  that  I  have  had  no 
difficultjf  in  collecting  forty-three  fresh 
eases,  together  with  brief  notices  of  others 
not  fully  reported.  Of  this  number  four- 
teen are  contained  in  the  Bulletins  of  the 
S(jciete  Anatomique  of  Paris,  two  in  the 
Memoires  of  the  Societe  de  Biologic,  and 
sixteen  in  the  Transactions  of  the  Patho- 
logical Society.  With  the  cases  collected 
by  Dr.  Thurnam,  fifty-eight  in  number, 
those  on  record  nmst  at  present  exceed 
one  hundred,  and  I  have  seen  references 
to  several  others,  the  particulars  of  which 
I  have  not  been  able  to  obtain. 

Ndture  and  Mode  of  Oriyin. — Breschet, 
as  the  name,  false  consecutive  aneurism, 
which  he  gave  the  affection,  indicates,  re- 
gardi'd  the  real  aneurisms  of  the  heart  as 
oriijinating  in  rupture  or  ulceration  of  the 
lining  membrane  of  the  ventricle  and 
some  portion  of  the  muscular  walls,  the 
result  of  softening  from  infiammation  or 
atheroma.  Reynaud  showed  that  in  his 
case  the  dilatation  originated  in  disease 
of  the  endocardium ;  and  Cruveilhier 
pointed  out  that  in  some  cases  the  whole 
of  the  structures  of  the  ventricular  walls 
were  dilated,  —  and  apparently  in  con- 
sequence of  the  muscular  fibres  having 
undergone  conversion  into  a  fibroid  struc- 
ture, wdiich  was  less  resistant  to  pressure 
and  more  readily  admitted  of  expansion. 

Dr.  Thurnam"  to  some  extent  adopted 
the  vie^vs  of  the  pathologists  wdio  had 
preceded  him,  and  contended,  that,  while 
the  aneurisms  did  in  some  cases  originate 
in  rupture  or  softening  of  the  lining  mem- 
brane and  muscular  walls  of  the  ventricle, 
they  more  frequently  were  connected  with 

1  Vol.  lix.  p.  381. 

2  Edin.  Med.  and  Surg.  No.  169. 
^  Monthly  Jour,  of  Med.  Sc. 
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the  changes  in  the  endocardium  and  mus- 
cular substance  pointed  out  by  Keynaud 
and  Cruveilhier,  and  consisted  in  dilata- 
tions of  the  whole  of  the  structures  con- 
stituting the  parietes  of  the  ventricle. 
He  also  thought  that  these  changes  were 
probably  often  referable  to  inftammation, 
and  that  in  some  cases  the  formation  of 
coagula  in  the  cavity  of  the  ventricle 
might  cause  the  expansion  of  the  ven- 
tricular wall  in  the  seat  of  deposition. 
He  further  contended  that  the  aneurisms 
of  the  heart  presented  all  the  several 
forms  which  are  met  with  in  similar  atlee- 
tions  of  arteries.  Rokitansky  regards  the 
aneurisms  of  the  heart  as  always  depend- 
ing upon  inflammatory  processes,  either 
of  an  acute  or  chronic  character.  In  the 
first  or  acute  form  of  the  afleetion,  the 
disease  originates  in  recent  inflammation 
of  the  endocardium  and  probably  also  of 
the  contiguous  muscular  substance,  and 
the  consequent  laceration  or  breaking 
down  of  the  inflamed  surface  under  the 
pressure  of  the  blood.  In  the  other  variety, 
the  dilatation  is  the  more  remote  result 
either  of  inflammation  of  the  endocar- 
dium and  a  somewhat  thick  layer  of  the 
muscular  substance,  or  of  thi-  whole  thick- 
ness of  the  wall  of  the  ventricle  during 
endo-  and  peri-carditis.  In  this  form  the 
muscular  fibres  become  replaced  by  fibroid 
structure,  the  endo-  and  peri-cardium  are 
blended  with  the  altered  tissue,  and  the 
parietes  become  expanded  under  the  pres- 
sure of  the  blood.  The  first  of  these 
forms  corresponds  therefore  with  the  false 
consecutive  aneurism  of  Bnschet ;  the 
second  with  the  true  aneurism  of  Rey- 
naud,  Cruveilhier,  and  Thurnam.  While 
adopting  Rokitansky's  views  as  to  the 
inflammatory  origin  of  the  cardiac  aneu- 
risms, there  is  no  reason  to  deny  the  cor- 
rectness of  the  analogy  contended  for  by 
Dr.  Thurnam,  between  their  various  forms 
and  the  different  varieties  of  arterial  aneu- 
risms. It  is,  however,  very  doubtful  how 
far  the  coagulation  of  the  blood  in  the 
cavities  of  the  heart  gives  rise  to  partial 
dilatation.  Such  coagula  form,  it  is  well 
known,  chiefly  on  the  right  side,  in  which 
the  aneurismal  dilatation  does  not  occur  ; 
and  the  clots  which  Dr.  Thurnam  has  de- 
scribed and  figured,  might  as  probably 
have  originated  in  the  already  dilated 
part  as  have  given  rise  to  the  dilatation. 

It  is  obviously  only  by  the  examination 
of  incipient  aneurismal  sacs,  or  those  of 
small  size,  that  we  can  form  a  correct 
judgment  as  to  their  original  modes  of 
development.  Confining  his  assertion 
only  to  such  cases.  Dr.  Thurnam  states 
that  of  twenty-eiaht  out  of  the  fifty-eight 
eases  which  he  collected,  twentv-t  wo  origi- 
nated in  dilatation  of  the  structures  en- 
tering into  the  composition  of  the  walls  of 
the  heart ;  while  in  six  there  was  solution 
of   continuity    of  the    endocardium   and 


inner  stratum  of  muscular  fibres.  Of  the 
forty-three  cases  which  I  have  myself  col- 
lected, in  thirteen  the  data  are  imperfect 
or  the  disease  is  very  far  advanced  ;  of 
the  remaining  thirty,  in  twenty-five  the 
sac  was  lined  by  endocardium,  which  is 
stated  to  have  been  opaque,  thickened, 
indurated  or  ossified  in  eleven  cases  ;— 
and  in  four  the  lining  membrane  was  de- 
stroyed. In  sixteen  of  these  cases  the 
suljjacent  muscular  structure  had  under- 
gone the  fibroid  degeneration  and  was 
more  or  less  attenuated,  in  one  of  them 
to  such  an  extent  as  to  present  only  a 
trace  of  the  altered  tissue  ;  in  five  the 
muscular  substance  was  thinned  but  not 
otherwise  altered  ;  and  in  seven  cases  it 
was  ^^•llolly  wanting  and  the  sac  was  only 
bounded  by  the  endo-  and  peri-cardium. 
Both  series  of  facts,  therefore,  show  that 
in  the  cases  in  which  satisfactory  opin- 
ions as  to  the  mode  of  origin  of  the  sacs 
can  be  formed,  they  are  usually  at  first  of 
the  true  form,  or  that  in  which  all  the 
structures  are  expanded. 

From  several  specimens  which  I  have 
had  the  opportunity  of  examining,  either 
in  the  recent  state  or  as  preparations,  the 
following  ma}'  be  stated  to  be  the  progres- 
sive changes  in  the  development  of  the 
true  aneurisms. 

1.  In  the  earliest  stages  in  whicli  the 
affection  can  be  recognized,  we  observe 
thickening  and  opacity  of  the  endocar- 
dium, with  slight  dilatation  of  the  corre- 
sponding portion  of  the  walls  of  the  ven- 
tricle, and  attenuation  of  the  muscular 
substance  without  any  marked  alteration 
of  its  texture. 

2.  In  a  more  advanced  stage  there  is 
thickening  and  opacity  of  the  endocar- 
dium, and  conversion  of  a  more  or  less 
thick  stratum  of  the  muscular  substance 
into  a  dense,  yellowish  or  whitish  colored 
fibroid  tissue  intermixed  with  the  muscu- 
lar structure.  The  parietes  of  the  ventri- 
cle in  the  seat  of  disease  have  become 
more  atrophied,  and  the  cavity  presents  a 
more  marked  dilatation. 

3.  At  a  still  later  period,  together  with 
the  thickening  and  opacity  of  the  endo- 
cardium, this  membrane  becomes  inti- 
mately blended  with  the  subjacent  tissue, 
so  as  to  be  no  longer  separable  from  it. 
Tlie  muscular  substance  throughout  the 
whole  or  the  greater  part  of  the'thickness 
of  the  ventricular  parietes,  is  converted 
into  dense,  pale-colored  fibroid  tissue. 
The  attenuation  of  the  walls  of  the  ven- 
tricle is  greater,  and  the  dilatation  of  the 
corresponding  portion  of  the  cavity,  if 
occupying  the  outer  surface  of  the  heart, 
occasions  a  more  or  less  marked  promi- 
nence externally. 

While  these  changes  are  in  progress  in 
the  parietes  of  the  ventricle,  others  are 
proceeding  in  its  interior.  The  dilated 
portion  of  the  cavity  becomes,  especially 
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if  it  be  somewhat  circumscribed  and 
bounded  b}'  a  tolerably  defined  margin, 
tlie  seat  of  coagula.  These  are  at  first 
thin,  loose,  and  dark  colored,  svibsequently 
they  become  more  firm  and  paler  ;  and  at 
length  the  sac  is  found  more  or  less  com- 
pletely filled  by  coagula,  of  which  the 
outer  portions  are  distinctly  laminated 
and  decolorized,  and  often  adherent  to 
the  altered  endocardium.  As  the  partial 
dilatation  of  the  ventricular  cavity  in- 
creases and  forms  a  more  or  less  decided 
prominence  externally,  the  visceral  peri- 
cardium l)ecomes  implicated  in  the  dis- 
ease. At  first  it  is  only  slightly  opaque 
and  presents  a  rough  surface,  from  the 
existence  of  small  granular  concretions  of 
fibrine;  these  become  thicker  and  coalesce, 
and  finally  constitute  a  distinct  layer  of 
false  membrane  ;  and  at  length  adhesions 
are  formed  between  the  visceral  and  re- 
flected pericardium  over  the  seat  of  the 
aneurism,  or  more  rarely  uniting  the 
whole  or  a  large  portion  of  the  mem- 
branes ;  often  also,  when  there  are  not 
entire  adhesions,  the  surface  of  the  heart 
displays  large  white  patches.  In  the 
cases  in  which  there  are  evidences  of  the 
existence  of  more  general  pericarditis,  it 
seems  probable  that  the  alterations  in  the 
ventricular  walls  upon  which  the  aneuris- 
mal  dilatation  depends,  have,  as  stated 
by  Rokitansky,  proceeded  from  without, 
and  have  involved  the  inner  portions  of 
the  parietes  secondarily. 

With  the  gradual  expansion  of  the 
aneurismal  sac,  the  lining  membrane  and 
part  or  the  whole  of  the  muscular  layers 
may  be  eroded  or  destroyed,  so  that  the 
cavity  may  come  to  be  bounded  by  the 
pericardium,  with  or  without  a  portion  of 
altered  muscle  ;  the  aneurism  thus  assum- 
ing the  '''■false  consecutive^^  form. 

Pathologists  have  within  the  last  few 
years  ilescribed  the  occurrence  of  fibrinous 
deposits  in  the  walls  of  the  heart.  The 
Pathological  Transactions  contain  various 
instances  of  the  kind,  originating  either 
in  acute  inflammatory  action,  or  resulting 
from  an  altered  condition  of  the  blood. 
In  some  cases  this  fibrinous  material  may 
undergo  imperfect  organization,  giving 
rise  to  the  fibroid  degeneration  of  the 
muscular  tissue  which,  as  above  shown, 
so  frequently  precedes  the  formation  of 
the  true  aneurisms.  In  other  cases  the 
deposit  breaks  down  and  destroys  the  in- 
volved tissue,  so  as  to  give  rise,  under 
the  pressure  of  the  blood,  to  a  kind  of  sac, 
to  which  the  term  '^ false  anewisni^^  may 
be  applied. 

It  should,  however,  be  stated  that  Roki- 
tansky regards  the  acute  or  originally 
false  form  of  aneurism,  as  of  decidedly 
less  common  occurrence  than  that  in 
which  the  whole  of  the  tissues  are  ex- 
panded, and  his  conclusions  are  confirmed 
by  the  observations  of  others.     Various 


cases  originating  in  the  former  mode  are, 
ho\vever,  on  record.  One  such  was  re- 
ported by  Dr.  Pereira,  in  which  the  cavity 
was  situated  at  the  base  of  the  septum  of 
the  ventricle  ;  and  another  is  related  by 
!Mr.  Hhillitoe  and  myself  in  the  Pathologi- 
cal Transactions.  In  both  these  cases 
there  was  considerable  disease  of  the  ad- 
jacent parts  and  the  patients  rapidly 
sank  ;  and  such  is  probably  generally  the 
case  in  similar  instances.  It  is  by  no 
means  uncommon  in  connection  with 
endocarditis  of  the  aortic  valves  to  find 
smaller  or  larger  excavations  in  the  ven- 
tricular walls  at  the  base  of  the  septum, 
which,  were  life  sufficiently  prolonged, 
might  probably  become  aneurismal  sacs. 
Cases  of  the  kind  have  at  diftereut  times 
been  exhibited  at  the  Pathological  Society 
by  the  late  Mr.  Avery,'  Dr.  Bennett, ^ 
and  myself.^ 

In  some  cases  it  has  been  supposed  that 
an  extravasation  of  blood,  or  the  forma- 
tion of  an  abscess  in  the  substance  of  the 
ventricular  walls,  producing  a  laceration 
or  erosion  extending  into  the  cavity,  may 
give  rise  to  the  formation  of  an  aneurismal 
sac  ;  and  instances  affording  examples  of 
aneurisms  probably  so  originating  have 
been  referred  to  by  Cruveilhier.  I  have 
also  myself  described  a  case  in  which,  in 
connection  with  general  pericarditis,  an 
abscess  had  formed  in  the  septum  of  the 
auricles,  which  opened  into  the  base  of 
the  left  auricle  and  origin  of  the  aorta. 
In  this  instance  the  aortic  valves  were 
also  extensively  involved  and  the  patient 
died  rapidly,  but  it  apparently  formed  an 
instance  in  which  an  abscess  in  the  car- 
diac walls  might  have  been  followed  by 
aneurism.  The  case  is  more  fully  reported 
by  Dr.  Craigie,  in  whose  practice  it  oc- 
curred. It  is  also  highly  probable  that  in 
some  cases  lacerations  of  the  internal  por- 
tions of  the  muscular  walls  of  the  ventri- 
cle connected  with  fatty  degeneration, 
may  lead  to  the  formation  of  the  false 
consecutive  aneurisms. 

I  have  already  mentioned  the  conclu- 
sions deduced  from  the  cases  analyzed  as 
to  the  parts  constituting  the  walls  of  the 
sacs.  Dr.  Thurnam  has  also  given  par- 
ticulars of  their  contents.  He  states  that 
in  twenty-three  cases  they  contained  a 
greater  or  less  amount  of  laminated  co- 
agulum  ;  in  nineteen  simple  amorphous 
clots  ;  and  in  twenty-three  cases  they  had 
been  found  empty.  Of  my  own  series  of 
cases,  nineteen  contained  old  coagula, 
which  were  more  or  less  decolorized,  lami- 
nated and  in  some  cases  adherent  to  the 
lininc'  membrane  of  the  sac  ;  three  dis- 
plaved  old  and  recent  clots  combined :  and 
seven  contained  only  recent  coagula.    The 


I  Path.  Trans,  i.  p.  72. 
I  Ibid.  p.  59. 
3  Ibid.  ii.  p.  49. 
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condition  of  the  sac  has  not  been  reported 
in  mofstof  the  remaining  cases.  In  twenty- 
one  of  the  first  collection  of  cases  the 
aneurismal  walls,  and  especially  when  the 
sacs  formed  distinct  tumors,  had  been 
strengthened  by  adhesions  of  the  peri- 
cardium; in  other  instances  there  were 
loose  false  memljranes  on  the  pericardium 
without  adhesions  ;  and  in  seven  cases 
the  layers  of  pericardium  were  universally 
adherent.  In  the  second  series,  eleven 
out  of  thirty  in  which  the  condition  of  the 
pericardium  is  named  in  the  reports,  dis- 
played adhesions  over  the  projections  of 
the  aneurisms  ;  in  five  there  were  white 
patches  and  adhesions  in  the  seat  of  dis- 
ease or  elsewhere  ;  in  one  the  adhesions 
were  almost  entire  ;  and  in  three  instances 
the  two  layers  of  pericardium  were  uni- 
versally attached. 

Scat  of  Disease. — M.  Breschet  supposed 
that  the  aneurismal  sacs  were  nearly  al- 
ways situated  at  the  apex  of  the  left  ven- 
tricle. Dr.  Thurnam  was  led  to  qualify 
this  opinion,  and  showed  by  the  analysis 
of  the  cases  which  he  collected,  that,  while 
the  partial  dilatations  are  of  more  frequent 
occurrence  at  the  apex  than  elsewhere, 
they  do  occur  in  all  parts  of  the  ventricular 
wails.  Of  fifty-seven  cases  in  which  the 
description  was  complete,  in  twenty-seven 
the  sac  was  situated  at  or  near  the  apex  ; 
in  twenty-one  in  different  parts  of  the 
base. ;  in  fifteen  in  the  intermediate  parts 
of  the  ventricle  ;  and  in  three  in  the  sep- 
tum. Of  forty-two  of  the  more  recent 
cases,  in  fourteen  the  sacs  were  situated 
at  the  apex  ;  in  eleven  near  the  base  ;  in 
eight  in  the  middle  of  the  ventricle,  at  the 
anterior,  outer,  or  posterior  part ;  and  in 
six  in  the  septum.  In  three  instances 
there  were  two  or  more  sacs  in  the  same 
case.  In  one  of  them  one  sac  was  situ- 
ated, at  the  apex,  and  another  on  tlie  left 
side  ;  in  a  second,  one  aneurism  was  at 
the  apex,  the  other  in  the  septum  ;  in  the 
third,  one  sac  was  situated  partly  in  the 
septum  and  partly  in  the  anterior  wall, 
another  was  situated  posteriorly  in  the 
septum,  and  a  third  occupied  the  middle 
of  the  external  w'all.  Both  these  enumer- 
ations concur  in  showing  that  the  most 
frequent  situations  for  the  aheurismal  sacs 
are  first  the  apex,  then  the  base,  and 
laslly  the  external  wall  and  septum. 

The  greater  liability  to  the  occurrence 
of  aneurisms  at  the  apex  of  the  ventricle 
is  supposed  by  M.  Breschet  to  be  owing 
to  the  relative  thinness  of  the  parietes  in 
that  situation,  exposing  them  to  rupture 
during  the  active  contraction  of  the  heart. 
It  is,  however,  more  probably  owing  to 
tlie  tissues  being  readily  involved  in  in- 
flammatory action,  extending  from  the 
peri-  or  endo-cardium,  when,  as  at  the 
apex,  those  membranes  are  more  nearly 
in  ciiutnct,  than  when  the  layer  of  mus- 
cular structure  is  of  greater  width.     The 


portions  of  the  ventricle  near  the  base  are 
proljably  commonly  affected,  from  the  fre- 
quency of  endocard'^itis  of  the  aortic  valvi^s, 
leading  to  induration  and  thickening,  and 
so  to  more  or  less  obstruction  to  the  flow 
of  blood  from  the  ventricle.  Under  these 
circumstances  there  is  a  tendency  to  ex- 
cavation beneath  the  aortic  valves,  which 
may  proceed  to  the  extent  of  forming  a 
distinct  aneurismal  sac.  In  some  cases 
the  disease  is  situated  in  what  has  been 
termed  the  "  utidifended  space,'"  the  space 
which  intervenes  between  the  base  of  the 
ventricular  septum  and  the  convex  sides 
of  the  left  and  posterior  semilunar  valves. 
This  ordinarily  is  only  closed  by  the  endo- 
cardium of  the  left  ventricle,  and  by  a 
layer  of  fibrous  tissue,  a  thin  layer  of  mus- 
cle, and  the  endocardium  of  the  right 
ventricle.  Being  thus  imperfectly  pro- 
tected, the  space  is  readily  expanded 
under  anj-  unduly  distending  force,  and  a 
sac  is  formed  which  will  protrude  into  the 
right  ca\'ities  about  the  auriculo-ventric- 
ular  aperture.  "When  in  Vienna  a  year 
ago  Rokitansk}'  showed  me  one  or  two 
cases  of  the  kind  ;  one  was  exhibited  at 
the  Pathological  Society  during  the  last 
session,  bj""  Dr.  Hare,  and  I  have  found 
the  condition  myself.  In  some  cases  por- 
tions of  the  \'entricular  wall  in  this  situa- 
tion may  be  congenitally  deficient,  and  a 
column  of  blood  flowing  from  the  left  ven- 
tricle may  distend  and  dilate  the  folds  of 
the  tricuspid  valves,  as  shown  in  a  speci- 
men in  the  Museum  of  the  Royal  College 
of  Surgeons.  In  other  cases,  the  excava- 
tion may  occupy  some  other  portion  of  the 
base  of  the  ventricle  beneath  the  aortic 
valves,  and  a  channel  may  be  formed 
leading  into  a  small  aneurismal  sac,  situ- 
ated external  to  the  origin  of  the  aorta; 
and  such  sac  may  be  still  further  prolonged 
so  as  to  open  above  into  the  aorta.  Cases 
of  this  kind  were  first  described  and  fig- 
ured by  Dr.  Hope,  though  he  supposed 
that  the  aneurisms  originated  in  connec- 
tion with  the  aorta  and  only  opened  into 
the  ventricle.  I  have  described  two  cases 
of  the  kind  in  the  Pathologiial  Transac- 
tions, and  a  similar  one  is  also  related  by 
Dr.  Bristowe.  Aneurism  at  the  base  of 
the  ventricle  may  also  rupture  into  the 
right  auricle  or  pericardium,  Eokitansky 
mentions  having  seen  a  case  in  which 
both  these  results  occurred.  When  the 
sacs  form  in  the  external  wall  of  the  ven- 
tricle, they  may  open  into  the  left  auricle 
or  may  burst  into  the  left  pleura,  as  in  a 
case  referred  to  by  Sir  A.  Cooper.  When 
seated  in  the  septum  they  may  press  upon 
the  right  auricle  and  ventricle  and  open 
into  one  or  other  of  those  cavities,  espe- 
cially the  right  ventricle,  as  in  the  case 
related  by  Dr.  Pereira,  one  existing  in  the 
Museum  of  St.  Thomas's  Hospital,  and 
one  referred  to  by  Rokitansky.  In  cases 
of  this  kind  a  form  of  aneurism  results, 
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whicli,  as  pointed  out  by  Dr.  Thurnam, 
is  aiialcigdus  to  the  '■^spontaneous  varicose 
anmrisms"  of  authors. 

Form  and  ISize. — Aneurisms  of  the  heart 
may  be  either  uircuuiscribed  or  ditlused  ; 
or,  in  otlier  words,  the  apertures  by  wliicli 
they  communicate  with  the  ventricle  may 
be  more  or  le-s  constricted  ;  or  tlie  cavity 
of  the  aueuri.-<m  may  gradually  extend 
from  that  of  the  ventricle  witliout  any 
obvious  line  of  separation.  The  sacs, 
when  situated  at  the  apex,  are  more  gen- 
erally of  the  diflused  form  ;  those  at  the 
base,  and  in  other  parts  of  the  ventricle, 
are  more  commonly  circumscribed.  In 
the  first  series  of  cases  the  sacs  are  in- 
ferred to  have  been  circumscribed  in 
twenty-five  cases,  and  ditlused  in  nine- 
teen. As  far  as  can  be  ascertained  from 
the  reports  of  the  more  recently  published 
cases,  it  appears  that  of  thirty-seven 
eases,  twenty-five  were  circumscribed  and 
twelve  diffused. 

The  size  of  the  sacs  also  varies  accord- 
ing to  the  seat  and  duration  of  the  dis- 
ease. At  the  base  and  in  the  septum  the 
sacs  rarely  attain  any  great  size  ;  on  the 
contrary',  when  developed  in  the  external 
wall  or  at  the  apex,  thej'  may  form  tu- 
mors of  considerabje  magnitude  or  may 
even  equal  the  dimensions  of  the  heart 
itself  The  acute  forms  of  aneurism  also 
appear,  as  might  be  expected,  not  to  at- 
tain the  dimensions  of  the  more  chronic 
cases.  Dr.  Thurnam  states  that  in  his 
cases  the  sacs  might,  in  nine  instances, 
be  compared  to  nuts,  in  twenty  to  walnuts, 
in  seven  to  fowls'  eggs,  in  fourteen  to 
oranges,  and  in  nine  their  size  almost  or 
quite  equalled  that  of  the  healthy  heart 
itself.  In  thirty  of  the  cases  which  I  have 
myself  collected,  in  four  the  aneurisms 
are  simply  stated  to  have  been  small ;  in 
Ave  they  are  compared  to  hazel  nuts  or 
filberts  ;  in  two  to  walnuts  ;  one  is  said  to 
have  been  large  enough  to  hold  a  plover's 
egg,  one  to  hold  a  pigeon's  egg,  and  six 
are  compared  to  bantam's  or  smaller  or 
larger  fowl's  eggs.  One  sac  is  said  to 
have  been  as  large  as  a  nutmeg,  another 
as  a  plum ;  one  is  reported  to  have  been 
capable  of  holding  the  whole  end  of  the 
thumb,  another  to  have  been  as  large  as 
an  apple,  and  a  third  as  a  small  orange. 
Two  are  described  as  being  large.  In  one 
case,  in  which  there  were  two  distinct 
cavities,  both  were  the  size  of  walnuts ; 
in  a  second  one  was  as  large  as  a  hen's 
egg,  the  other  as  a  walnut.  In  a  third 
there  were  three  cavities,  the  largest  the 
size  of  a  nut.  In  several  cases  the  cavi- 
ties contained  one  or  more  loculi,  and  in 
one  there  were  three  large  pouches  pro- 
jecting from  the  main  cavity. 

State  of  other  fiarta  of  the  Pericardium 
and  Reart.—The  frequency  of  alterations 
in  the  ppricardinm  and  endocardium  and 
in  the  wahs  of  the  ventricle  in  the  seat  of 


the  aneurisraal  swellings,  has  already 
been  referred  to.  It  njust  also  be  men- 
tioned that  the  occurrence  of  thicl^enin<y 
opacity,  and  induration  and  ossihcation 
of  the  endocardium  and  peric;ir(Uum,  and 
the  fibroid  transformation  of  the  muscular 
substance,  are  by  no  means  confined  to 
the  immediate  seat  of  disease.  These 
changes  often  involve  a  considerable  por- 
tion of  the  heart,  and  espet'ially  of  the 
left  auricle  and  ventricle.  In  addition  to 
these  morbid  conditions,  also,  the  eflects 
of  more  recent  inflammation  are  frequent- 
ly found.  Hemorrhagic  pericarditis  oc- 
curred in  one  of  the  first  collection  of 
cases  ;  and  in  the  recent  seri<'s,  pericardi- 
tis, with  or  without  old  adhesions  and 
white  patclies,  is  recorded  to  have  been 
found  in  four  cases.  In  two  also  of  the 
cases,  blood  was  found  in  the  pericardium, 
and  in  a  large  proportion  of  both  series 
there  was  serous  effusion  in  conjunction 
with  general  drops)'.  In  two  cases  also 
of  the  latter  collection  there  were  evidences 
of  recent  endocarditis,  and  in  several  in- 
stances fatty  degeneration  of  the  muscular 
structure  had  occurred  in  different  parts 
of  the  heart. 

In  five  of  Dr.  Thurnam's  cases  there  is 
stated  to  have  been  disease  of  the  mitral 
valves,  in  three  of  the  aortic  valves,  and 
in  one  of  botli  sets,  and  in  only  eight  cases 
are  the  valves  expressly  stated  to  have 
been  healthy.  In  my  o-\vn  cases,  the 
valves  are  stated  to  have  I.iecn  healthy  in 
only  live  cases.  The  aortic  valves  are  re- 
ported to  have  been  diseased  in  seven 
instances,  the  mitral  in  two,  and  both  sets 
'  in  three,  and  in  two  or  throe  other  in- 
stances the  aneurismal  sacs  were  so  sit- 
uated as  to  have  interfered  with  the  action 
of  the  auriculo-ventricular  valves.  It 
must  necessarily  follow  that  the  state  of 
the  whole  heart  is  affected  to  a  greater  or 
less  extent  in  tliese  conditions,  which  ne- 
cessarily lead  to  alterations  in  the  size  of 
the  cavities  and  in  the  thickness  of  the 
walls.  From  the  first  series  of  cases  it 
w-as  inferred  that  there  was  general  dila- 
tation of  the  organ  in  three  cases,  dilata- 
tion with  hypertrophy  in  three,  dilatation 
of  the  left  ventricle  only  in  two,  hyper- 
trophy in  two,  and  dilatation  ^\ith  hyper- 
trophy of  both  ventricles  in  nine.  In  only 
ten  cases  was  the  heart  reported  to  have 
presented  no  other  lesion  than  the  aneu- 
risms, and  in  three  only  was  it  stated  to 
have  been  positively  healthy.  In  the 
more  recent  collection  the  heart  appears 
to  have  been  greatly  enlarged  in  seven 
cases  ;  there  was  great  enlargement,  but 
especially  hypertrophy  and  dilatation  of 
the  left  ventricle  in  twenty  cases  ;  dilata- 
tion of  the  left  ventricle  in  two  ;  and  dila- 
tation of  the  right  ventricle  in  one.  In 
two  cases  the  separation  of  the  two  sides 
of  the  heart  was  imperfect  from  the  aper- 
tures having  formed  in  the  fold  of  the  fora- 
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men  ovale.  In  three  cases  the  coronary 
arteries  were  diseased  ;  and  in  six  tliere 
existed  more  or  less  atheroma,  calcifica- 
tion, dilatation,  or  aneurism  of  the  ascend- 
ing portion  of  the  aorta.  Of  the  whole 
number  of  cases,  excluding  from  con- 
sideration six  in  which  the  reports  are 
imperfect  as  to  the  general  condition  of 
the  heart,  there  is  not  one  in  which  tliere 
was  not  some  alteration  in  the  state  of  the 
heart  or  pericardium,  in  addition  to  the 
aneurism.  Jn  one  case  the  heart  is  in- 
deed said  to  have  been  of  natural  ^ize,  but 
in  that  instance  there  was  recent  pericar- 
ditis and  an  acute  aneurism. 

The  shape  of  the  heart  is  stated  to  have 
been  frequently  altered  hj  the  pruseuce  of 
the  aneurisraal  swellings.  In  some  it  had 
an  imusually  wide  or  globular  form ;  in 
others  there  was  a  bulging  of  the  aneu- 
risraal sac,  separated  by  a  more  or  less 
distinct  furrow  from  the  other  portion  of 
the  ventricular  wall ;  and  in  yet  other 
cases  there  were  obvious  tumors  project- 
ing from  the  surface  of  the  organ.  These 
were  sometimes  only  of  small  size  so  as 
to  be  compared  to  a  small  nut  or  thimble  ; 
in  others  they  were  of  considerable  mag- 
nitude, and  were  separated  from  the  walls 
of  the  heart  by  a  distinct  constriction  or 
neck.  In  one  specimen  contained  in  the 
Museum  of  St.  Thomas's  Hospital,  prob- 
ably one  of  those  referred  to  l3y  Sir  A. 
Cooper,  there  is  a  tumor  with  thin  parietes 
as  large  as  an  ordinary  heart  projecting 
from  the  anterior  surface  of  tlie  organ, 
and  separated  from  it  by  a  neck  which  is 
not  half  the  circumference  of  the  tumor 
itself. 

The  existence,  however,  of  an  obvious 
tumor  or  irregularity  on  the  surface  of 
the  heart  depends  upon  the  seat  and  size 
of  the  aneurismal  sac.  At  tlie  base  the 
tumors  are  generally,  if  not  always  small, 
and  do  not  form  projections  which  can  be 
detected  till  the  parts  around  are  dis- 
sected away.  Aneurisms  in  the  septum 
also  can  produce  no  marked  alteration  in 
the  general  form  of  the  organ  ;  but  those 
on  the  anterior,  outer,  and  posterior  walls, 
if  at  all  of  large  size,  necessarily  occasion 
either  some  general  bulging  or  form  a  dis- 
tinct tumor.  Of  fifty-four  aneurisms  it  is 
inferred  that  only  tliirty-flve  were  attended 
by  tumor. 

State  Iff  other  Organs  of  the  Body. — The 
condition  of  the  other  organs  of  tlie  body 
is  not  recorded  by  Dr.  Thurnam,  prob- 
ably from  the  histories  of  the  cases  which 
he  collected  being  defective  in  these  par- 
ticulars. I  regret  also  that  I  am  not  able 
to  supply  satisfactory  information  from 
the  reports  of  the  more  recent  cases.  I 
find,  however,  that  in  a  large  proportion 
of  them  there  was  more  or  less  general 
dropsy,  and  that  serous  effusion  had  oc- 
curred in  one  or  both  pleural  cavities  and 
in  the  peritoneal  sac.    In  one  of  the  cases 


the  fluid  in  the  pleura  was  bloody,  the 
lungs  being  also  engorged  in  the  same 
case.  In  two  cases  there  were  signs  of 
recent  pleurisy,  and  in  eight  the  visceral 
and  parietal  pleurae  were  attached  by  old 
adhesions.  In  eight  cases  there  was  pul- 
monary apoplexy,  emphysema,  Ijronchitis, 
or  pneumonia,  and  in  one  of  the  latter 
cases  the  lung  was  gangrenous.  In  one 
instance  there  were  tubercles  in  the  lungs, 
and  in  another  old  syphilitic  disease  of 
the  larynx. 

The  liver  is  reported  to  have  been  small 
and  pale  in  one  case  ;  fatty  in  one ;  and 
congested,  enlarged,  granular  or  indu- 
rated in  eight  cases.  The  spleen  was 
large  in  two  cases,  small  in  one,  and  soft- 
ened and  containing  fibrinous  or  purulent 
deposits  in  one.  The  kidneys  were  en- 
gorged in  four  cases  ;  granular,  atrophied, 
cystic,  or  otherwise  diseased  in  six :  and 
contained  purulent  deposits  in  one. 

Syvijptnnts  and  Cause  of  L)tjith. — It  is 
impossible  to  point  out  any  symptoms 
which  can,  in  the  present  state  of  our 
knowledge,  be  regarded  as  characteristic 
of  the  lateral  or  partial  aneurisms  of  the 
heart ;  and,  indeed,  it  is  doubtful  whether 
any  such  symptoms  will  hereafter  be  as- 
certained. This  will  readily  he  under- 
stood when  the  frequency  with  which  the 
affection  is  associated  with  valvular  dis- 
eases and  with  alterations  in  the  size  of 
the  cavities  and  thickness  of  the  walls  of 
the  heart  is  considered.  On  analyzing 
the  reports  which  have  been  published,  it 
appears  that  in  several  cases  the  condi- 
tion was  only  detected  on  post-mortem 
examination,  in  the  bodies  of  persons  who 
were  not  known  to  be  suffering  from  any 
form  of  cardiac  disease,  and  were  sup- 
posed to  be  previously  in  good  health. 
In  by  far  the  largest  proportion  of  cases, 
however,  twenty-two  out  of  twenty  seven, 
there  is  a  history  of  prolonged  indisposi- 
tion, not  unfrequentlj'l  commencing  with 
acute  rheumatism  or  in  some  inflamma- 
tory affection  of  the  thoracic  organs,  and 
characterized  by  the  usual  symptoms  of 
cardiac  disease.  Difficulty  of  breathing, 
and  sense  of  suffocation  and  oppression  at 
the  chest ;  pain  in  the  region  of  the  heart, 
at  the  sternum,  and  at  the  epigastrium; 
palpitation  and  tumultuous  action  of  the 
heart,  and  irregularity  of  the  pulse  ;  with 
cough,' expectoration,  and  dropsical  symp- 
t'^ms.  are  generally  mentioned  as  having 
'Dcen  present.  Not  unfrequently,  also, 
the  sounds  of  the  heart  are  stated  to  have 
been  replaced  by  morbid  murmurs,  but 
these  appear  to  have  been  chiefly,  if  not 
whollj',  referable  to  coincident  \alvular 
affections.  The  only  symptoms,  indeed, 
which  can  be  regarded  as  at  all  of  a  spe- 
cific character  are  pain  and  sense  of 
weight  in  the  region  of  the  heart,  which 
appear  to  be  more  constant  attendants  on 
these  forms  of  diseases  than  on  any  other 
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kind  of  organic  affection  of  the  heart.  It 
must,  however,  be  concluded,  that,  at  the 
present  time,  the  diagnosis  of  tliese  affec- 
tions cannot  be  effected  during  life,  and  it 
is  indeed  doubtful  whether  it  will  be  ever 
possible,  with  any  exactitude,  to  diagnose 
them. 

The  cause  of  death  is  also  often  not 
clearly  stated  in  the  reports  which  have 
been  published.  It  appears,  however,  that 
of  the  cases  collected,  in  three  the  patients 
died  suddenly,  and  probably  from  syn- 
cope, without  any  obvious  reason  being 
detected  for  the  occurrence.  In  two, 
death  resulted  from  cerebral  congestion 
and  convulsions.  In  one,  from  more  acute 
disease  supervening  upon  old  laryngeal 
affection.  In  one  from  bronchitis,  two 
from  pneumonia,  one  from  pleurisy,  and 
in  one  from  phthisis.  In  two  cases  the 
patients  sank  from  coma  and  other  symp- 
toms connected  with  disease  of  the  kid- 
neys. In  four  instances  death  resulted 
from  the  rupture  of  the  sac  and  the 
escape  of  blood  into  the  ca\ity  of  the 
pericardium  ;  in  four  from  the  rupture  of 
an  aneurism  of  the  ascending  aorta  into 
the  pulmonary  artery.  In  two  cases  the 
patients  died  from  extensive  disease  of 
the  aortic  valves  connected  with  endocar- 
ditis ;  combined  in  one  with  the  opening 
of  an  acute  aneurism  into  the  left  auricle 
and  very  nearly  externally,  and  in  the 
other  with  purulent  deposits  in  different 
organs.  In  the  remaining  seventeen,  out 
of  the  twenty-five  cases  in  which  the  par- 
ticulars are  given,  it  appears  that  death 
resulted  from  the  progress  of  the  general 
and  dropsical  symptoms  and  the  affec- 
tions of  different  organs  superinduced  by 
the  cardiac  defects.  Of  the  cases  pre- 
viously analyzed,  the  cause  of  the  death 
was  assignable  in  twenty-four.  In  tw^elve 
of  them  death  was  sudden  :  in  throe  from 
syncope,  in  six  from  rupture  of  the  sac 
into  the  pericardium,  in  one  into  the  left 
pleura,  and  in  one  from  rupture  of  the 
heart  itself.  In  four,  the  patients  died  of 
apoplexy  or  paralysis,  and  in  one  from 
epistaxis.  In  nine  cases  death  ensued 
from  the  progress  of  the  cardiac  symp- 
toms, aud  six  from  other  coincident  com- 
plications. Eokitansky  mentions  the  case 
of  a  boy  of  twelve  years  of  age,  in  whom 
a  small  aneurism  at  the  base  of  the  ven- 
tricle, after  having  first  formed  a  connec- 
tion with  the  right  auricle,  opened  into 
the  pericardial  sac. 

It  thus  appears  that  there  are  on  record 
eleven  cases  in  which  the  aneurismal 
cavities  have  terminated  by  rupture.  In 
most  of  them  the  affection  proved  sud- 
denly fatal.  Such  was  the  result  in  the 
instance  of  General  Kidd,  a  gentleman  of 
seventy-three  years  of  age,  whose  case  is 
related  by  Dr.  Johnson,  and  who  was 
found  dead  in  his  bed.  Here  the  aneu- 
rism was  of  small  size,  and  was  situated 


near  the  base  of  the  ventricle.  In  a  case 
related  by  Dr.  Wilks,  a  girl  twelve  years 
of  age,  died  suddenly  when  playing,  and 
an  aneurism  about  the  size  of  a  walnut 
was  found  about  the  middle  of  the  ante- 
rior wall  of  the  left  ventricle  near  the 
septum.  In  other  instances,  however, 
life  has  been  prolonged  for  some  short 
time  after  the  occurren««  of  the  rupture. 
Thus,  in  the  case  related  by  Galeatti,  the 
symptoms  indicating  the  rupture  ap- 
peared about  a  week  before  the  fatal 
termination  ;  aud  in  one  which  I  have 
myself  related,  )_)lood  appears  to  have  es- 
caped into  the  cavity  of  the  pericardium, 
not,  however,  by  a  distinct  rupture,  five 
days  befire  death  ;  more  rapid  extravasa- 
tion having  been  prevented  by  adhesions 
between  the  layers  of  pericardium  at  the 
seat  of  disease. 

In  some  cases  the  aneurism  may  be 
regarded  as  having  undergone  a  partial 
natural  cure.  M.  Cruveilhier  has  de- 
scribed cases  in  which  tiie  process  of  dila- 
tation seems  to  have  been  arrested  and 
the  sac  had  been  converted  into  bone,  or 
more  properly  speaking,  in  which  creta- 
ceous matter  had  been  deposited  in  its 
walls.  In  a  case  recorded  by  Dr.  Wilks' 
the  cure  appears  indeed  to  have  been 
almost  complete.  A  man,  fifty-two  years 
of  age,  of  very  intemperate  habits,  died 
of  plithisis,  and  on  examination  after 
death,  the  heart  and  pericardium  were 
found  adherent  to  the  diaphragm  at  the 
apex.  In  this  situation  there  existed  a 
hard  calcified  tumor,  about  the  size  of  a 
pigeon's  egg,  which  contained  layers  of 
decolorized  coagulum.  The  cavity  com- 
municated with  that  of  the  ventricle  by 
an  aperture  of  about  the  same  size  as  the 
sac  itself.  The  edges  of  this  aperture  were 
smooth,  and  the  membrane  lining  tlie  sac 
was  continuous  with  the  endocardium  of 
the  ventricle.  No  history  of  the  case 
could  be  obtained  ;  but  there  is  no  doubt 
that  the  sac  was  aneurismal,  and  that  the 
progress  of  the  disease  had  been  entirely 
arrested  some  time  before  the  death  of  the 
patient. 

Age  and  Sex  of  the  Subjects  of  tJic  Dis- 
ease.—Dr.  Thuriiam  found  the  sex  as- 
signed in  forty  of  the  cases  which  he 
collected,  and  of  them  thirty  were  males 
and  ten  females,  and  he  points  out  the 
difference  which  this  proportion  displays 
to  the  frequency  of  aneurismal  affections 
of  the  arteries  in  the  two  sexes.  The 
facts  which  I  have  brought  together  show 
a  still  larger  proportion  of  cases  in  fe- 
males—the numbers  being  thirty-nine— 
twenty-five  males  and  fourteen  females. 
The  ages  of  the  patients  in  the  first  series 
of  cases  ranged  from  eighteen  to  eighty- 
one,  and  were  pretty  evenly  distriliuted 


'  Patli.  Traus.  vol.  viii.  p.  103. 
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throughout  the  middle  and  later  periods 
of  life,  though  somewhat  more  freiiueut 
between  twent^^  and  thirty,  and  in  ad- 
vanced life.  The  more  recent  cases  dis- 
play a  tolerably  equal  distribution  from 
early  to  advanced  age,  and  are  given  in 
the  following  table  : — 

Aue.  Males. 

14  and  16 2 

21  to  30 4 

31  to  40  .     .     .     .     •  4 

41  to  50 4 

51  to  60  3 

61  to  70 3 

71  to  77 2 

Between  60  and  70   .     .  1 

Kot  stated 2 

25 

Age.  Females. 

12  and  15 2 

21  to  30 4. 

31  to  40 0 

41  to  50 0 

51  to  60 0 

61  to  70 4 

71  to  77       2 

Between  60  and  70   .     .  0 

Not  stated 2 

14 

The  most  noticeable  circumstance  in 
this  enumeration  is  the  very  early  age  at 
which  the  cardiac  cases  occur  as  compared 
with  ditterent  forms  of  arterial  aneurism  ; 
this  being  explained  by  the  frequent 
origin  of  the  disease  in  endocarditis,  and 
the  frequency  of  endocarditic  aflections, 
as  complications  of  rheumatism,  in  early 
life.  It  would  have  been  interesting  to 
have  given  some  more  satisfactory  infor- 
mation as  to  the  influence  which  rheuma- 
tism exercises,  either  immediately  or 
more  remotely,  in  the  production  of  the 
partial  aneurisms  of  the  heart.  The  re- 
ports of  the  cases  are,  however,  very  im- 
perfect on  this  point ;  but  they  clearly 
indicate  that  the  aneurisms  are  not  un- 
frequently  connected  with  rheumatism. 
They  appear  also  to  be  very  commonly 
predisposed  to  by  habits  of  dissipation 
and  intemperance,  both  causes  which  we 
know  are  very  influential  in  the  causation 
of  other  forms  of  cardiac  disease. 

Aneurism  of  the  Left  ATjraci.B. — 
An  instance  of  dilatation  of  the  left  auri- 
cle with  deposition  of  coagula  in  the 
dilated  part,  the  result  of  an  injury,  was 
related  by  Dionis  in  1716.'  With  this 
exception,  however,  the  condition  does 
not  appear  to  have  been  noticed  till  the 
beginning  of  the  present  century,  when 
cases  of  the  kind  were  related  by  Aber- 


L'Anat.  de  I'Homme,  p.  713. 


nethy,  Burns,  and  Hodgson,  and,  more 
recently,  others  have  been  placed  on  rec- 
ord by  Sir  A.  Cooper,  Eliiotson,  Hope, 
Chassaigniac,  and  Virchow,  A:c.  Dr. 
Thurnam  refers  to  eleven  cases,  including 
a  further  notice  of  one  previously  men- 
tioned by  Dr.  Thomas  Davies.  Since  the 
date  of  his  memoir  there  have  been  four 
or  five  other  cases  published.  Of  these 
one  is  related  by  Dr.  Fenwick,'  another 
by  Mr.  Prescott  Hewitt,*  a  third  by  Dr. 
Bristowe,'  and  one  by  myself 

The  so-called  aneurisms  of  the  auricle 
consist  of  dilatations  containing  coagula 
and  fibrinous  deposits  of  the  sinus  and 
auricular  appendix,  or  both.  They  may 
either  involve  a  considerable  portion  of 
the  walls  of  the  cavity  and  pass  gradually 
from  the  undilated  part  without  any  ob- 
vious constriction  or  separation  ;  or  they 
may  form  distinct  sacculated  expansions. 
In  the  largest  proportion  of  instances  the 
sinus  has  been  the  seat  of  the  disease,  and 
the  aneurism  has  been  of  the  difliised 
form.  In  the  cases,  however,  of  M.  Chas- 
saigniac and  Virchow,  and  in  that  of  Dr. 
Fenwick,  the  cavity  was  distinctly  cir- 
cumscribed. Most  generally,  also,  the 
disease  has  been  found  in  connection 
with  some,  and  often  very  marked,  ob- 
struction at  the  left  auriculo-ventricular 
aperture  ;  but  in  the  instances  named  the 
valves  were  free  from  disease.  The  case 
of  Dr.  Fenwick  was  further  interesting 
from  there  having  existed  during  life  a 
loud  systolic  sound  audible  at  the  apex, 
which  was  clearly  due -to  the  obstruction 
caused  by  the  aneurismal  swelling. 

In  two  of  the  cases  referred  to,  those  of 
Mr.  Prescott  Hewitt  and  Dr.  Bristowe, 
the  right  auricle  was  greatly  dilated  as 
well  as  the  left,  and  the  cavity  contained 
coagula ;  in  the  former  instance,  appa- 
rently of  similar  character  to  those  in  the 
left  auricle — in  the  latter,  however,  only 
the  usual  amorphous  clots.  Partial  ex- 
pansions of  this  kind  should  not,  however, 
have  the  term  aneurisms  applied  to  them; 
but  to  maintain  the  analogy  between  the 
similar  affections  of  the  arteries  and  veins, 
the  dilatations  of  the  right  side  of  the 
heart  should  be  termed  varicose. 

Aneurisms  of  the  Valves.— A  dila- 
tation of  the  mitral  valve,  to  which  the 
term  aneurism  may  properly  be  applied, 
was  described  by  Morand  in  1729;  another 
was  mentioned  by  Laennec  and  Fizeau  at 
the  beginning  of  this  century.  Sir  A. 
Cooper,  also,  in  1825,  referred  to  a  case 
then  and  still  existing  in  the  Museum  of 
St.  Thomas's  Hospital,  and  two  other  in- 
stances of  the  kind  have  been  more  fully 

'  Lancet,  Feb.  1846. 

2  Path.  Trans.  1848-50,  vol.  ii.  p.  194. 

3  Ibid.  xi.  18r)9-60,  p.  65. 

«  Ed.  Med.  and  Surg.  Journal,  1846. 
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related  by  Dr.  Thurnam  though  pre- 
viously noticed  by  others,  of  which  one 
occurred  in  the  practice  of  Sir  Thomas 
Watson  at  the  Middlesex  Hospital.  More 
recently  specimens  have  been  described 
by  Cruveilhier,  by  Mr.  Prescott  Hewitt,' 
Dr.  Habershon,^  Dr.  Ogle,^  and  myself;' 
and  the  alfection  has  been  noticed  by 
Kokitansky  in  his  Pathological  Anatomy. 

Aneurisms  may  occur  both  in  the  aortic 
and  mitral  valves.  Of  their  mode  of 
origin  in  the  former  situation  a  very  in- 
teresting example  is  contained  in  the  Mu- 
seum of  St.  Thomas's  Hospital.  In  one 
of  the  aortic  valves  there  exists  a  small 
distinctly-marginated  sac,  which  would 
have  contained  a  small  bean  ;  in  a  sec- 
ond, there  is  one  of  somewhat  less  size, 
and  in  the  third  there  is  simpty  a  deposit 
of  fibrine  in  one  part  of  the  fold  and  a 
very  slight  dilatation  in  the  same  seat. 
It  is  evident  that  the  last  is  the  result  of 
inflammatory  action,  and  indicates  the 
first  stage  in  the  production  of  the  small 
aneurisms  which  exist  in  the  other  valves. 
Dr.  Chevers  has  shown  that  in  cases  of 
contraction  of  the  outlet  of  the  ventricle 
and  expansion  of  the  inlet,  whether  rela- 
tive or  absolute,  the  aortic  valves  have  a 
tendency  to  bulge  at  their  most  dependent 
parts.  If  this  be  unattended  by  any  de- 
posit of  flbrine,  the  fold  ultimately  gives 
way  in  the  weakened  portion ;  if,  how- 
ever, the  valve  be  strengthened  by  a  de- 
posit of  fibrine,  the  bulging  may  increase 
till  a  distinct  sac  is  produced.  A  very 
characteristic  example  of  the  kind  was 
exhibited  by  myself  at  the  Pathological 
Society. 

In  the  mitral  valve  the  disease  is,  I  be- 
lieve, always  fo\md  in  the  free  fold.  The 
dilatation  may  occupy  merely  a  small 
part  of  the  valve,  or  may  be  of  large  size, 
so  as  to  involve  a  large  portion  of  the 


'  Path.  Trans,  vol.  iii.  p.  78 

2  Vol.  ix.  p.  117. 

3  Ihid.  vol.  vi.  p.  156. 
*  Vol.  ill.  p.  71. 


fold.  lu  some  cases  the  disease  seems  to 
originate  in  the  protrusion  of  the  endo- 
cardium of  the  left  ventricle,  through  the 
fibrous  structure  of  the  valve,  so" as  to 
come  in  contact  with  the  lining  mem- 
brane of  the  left  auricle.  In  other  cases 
all  the  coats  are  dilated.  In  both  in- 
stances the  sacs  generally  project  into  the 
cavity  of  the  left  auricle,  and  sometimes 
the  base  of  the  sac  gives  way,  and  an 
opening  is  produced  in  the  valve  as  if  a 
piece  of  the  fold  had  been  punched  out. 
The  sacs  may  vary  in  size  from  one  which 
would  lodge  a  pea  or  bean  or  iilbert,  to 
one  capable  of  holding  a  pigeon's  egg.  Of 
the  former  size  the  cases  of  Mr.  Prescott 
Hewitt  and  myself  allbrd  instances.  Of 
the  latter,  the  specimen  in  the  Museum 
of  St.  Thomas's,  referred  to  by  Sir  A. 
Cooper,  is  a  most  remarkable  example. 
In  several  cases  two  or  more  sacs  have 
been  found  in  the  same  valve.  These 
small  aneurisms  of  the  mitral  valve  not 
uufrequently  occur  in  cases  of  aortic  val- 
vular obstruction,  and  I  have  described 
one  which  was  found  in  a  case  of  rupture 
of  the  aortic  valves.  The  sacs  may  con- 
tain laminated  coagula,  and  in  one  of  the 
cases  described  by  Mr.  Keith,  a  portion 
of  the  valve  was  entirely  wanting,  and  a 
small  sac  was  produced  by  a  fllirinous 
coagulum  being  attached  on  the  auricular 
side. 

These  affections  are  not  only  interest- 
ing pathologically,  liut  may  be  of  prac- 
tical importance,  as  both  at  the  aortic  and 
mitral  valves  they  may  give  rise  to  the 
symptoms  and  signs  of  ineompetcncy. 

I  have  before  referred  to  a  specimen 
which  exists  in  the  Museum  of  the  Royal 
College  of  Surgeons,  in  which  the  current 
of  blood  flowing  through  a  congenital 
aperture  existing  at  the  base  of  the  ven- 
tricular septum  has  expanded  portions  of 
the  tricuspid  valves,  so  as  to  form  small 
sacs  or  aneurisms ;  and  I  have  seen  a 
similar  condition  of  the  tricuspid  valve  in 
a  recent  case  of  malformation  of  the 
tame  kind. 
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By  Thomas  Bevill  Peacock,  M.D.,  F.R.C.P. 


TUBERCLE  IN   THE  HEART  AND 
TUBERCULAR  PERICARDITIS. 

Laexnec'  when  alluding  to  accidental 
products  says,  that  he  had  only  three  or 
four  times  met  with  tubercles  in  the  sub- 
stance of  the  heart  ;  and  when  speaking 
of  chronic  pericarditis,  he  remarks,  that 
a  tuberculous  eruption  may  sometimes  be 
developed  in  the  false  membrane  and  may 
thereby  convert  the  acute  into  chronic 
disease,  as  frequently  happens  in  pleurisy 
and  peritonitis,  and  he  states  that  he  had 
met  with  two  cases  of  the  kind.  In  this 
passage,  Laeimec  indicates  tlie  forms  in 
which  tuberculous  deposits  are  found  in 
the  heart ;  in  one  of  these  they  take  place 
in  the  substance  of  the  organ ;  in  the 
other  on  the  surface,  in  connection  with 
inflammation  of  the  pericardium.  The 
former  is  certainly  a  very  rare  condition. 
Louis^  says  that  in  ll2  dissections  of 
phthisical  persons  he  did  not  meet  with  a 
single  instancs  of  the  existence  of  tubercle 
in  the  substance  of  the  heart.  Roki- 
tanslvv''  also  speaks  of  the  extreme  rarity 
of  the  affection  ;  and  in  the  records  of  11(5 
post-mortem  examinations  of  persons  who 
had  died  of  phthisis  which  I  have  ana- 
lyzed, I  do  not  find  more  than  two  or 
three  cases  in  which  tubercle  is  said  to 
have  been  found  in  the  heart.  The  re- 
corded instances  of  such  deposits  being  at 
all  of  serious  importance  are  aisoverjMew 
in  number.  The  first  writer  who  alludes 
to  cases  of  the  kind  is,  I  believe.  Dr. 
Baillie,*  who  in  his  "Morbid  Anatomy" 
says  that  he  "  once  saw  two  or  three  scrof- 
ulous tumors  growing  from  the  cavity  of 
the  pericardium,  one  of  which  was  nearly 
as  large  as  a  walnut.  They  consisted  of 
white  soft  matter,  somewhtit  resembling 
new  cheese,"  and  he  adds  that  "  the  peri- 
cardium is  a  very  unusual  part  for  any 
scrofulous  affection;"  and  in  his  " Dis- 
section, "Mn  alluding  to  the  same  case,  he 
further  says  that  both  lungs  were  studded 
with  tubercles,  and  the  right  in  a  state  of 
suppuration  in  places.     The  subject  of 

"  Diseases  of  Chest,  Forbes's  trans.  4th 
edit.  1834,  pp.  586  and  623. 

"  Sydenham  Society's  Trans.  48-50. 

3  Ibid.  vol.  iv.  p.  210. 

♦  Morbid  Anatomy,  and  works  by  Wardrop, 
1825,  vol.  11.  p.  9. 

5  Works  by  Wardrop,  vol.  i.  p.  220. 


the  dissection  was  a  man  twenty-one 
years  of  age.  Dr.  Macmichael,'  in  1826, 
detailed  the  history  of  a  man  of  thirty- 
five,  who  died  at  the  Middlesex  Hospital 
with  dropsy  and  other  symptoms  of  car- 
diac disease,  and  in  whom  the  lungs  and 
bronchial  glands  were  found  tuberculous, 
and  the  pericardium,  especially  at  the 
base,  studded  with  tuberculous  deposits. 
In  1834,  M.  Sauzier,  as  quoted  Ijy  Bouil- 
laud,''  found  in  a  man  thirty-four  years  of 
age,  who  died  with  abscess  from  caries  of 
the  sternum  after  accident,  the  lungs, 
pancreas,  and  pleura  tuberculous,  and  in 
the  substance  of  the  auricles  there  were 
two  tubercles,  and  around  them  the  peri- 
cardium was  adherent.  The  most  re- 
markable case  of  the  kind  is,  however, 
that  related  b}'  Dr.  Townsend  in  1852.' 
In  this  instance  a  large  mass  described  as 
tuberculous  was  connected  with  the  left 
auricle,  and  had  compressed  that  cavity 
and  the  entrances  of  the  pulmonary  veins, 
so  as  to  give  rise  to  extreme  distension 
throughout  their  course  ;  tubercles  existed 
in  the  bronchial  glands  but  not  appa- 
rently in  the  lungs.  The  subject  of  the 
disease  was  a  man  sixty-two  years  of  age, 
who  dii'd  after  an  illness  of  twelve  months. 
Since  this  time  a  case  has  been  recorded 
l)y  tlie  late  Dr.  Baly  in  the  Pathological 
Transactions.^  It  occurred  in  a  prisoner 
at  Millbank,  sixteen  years  of  age,  who 
died  with  symptoms  of  subacute  fever  and 
head  aftection,  after  an  illness  of  about 
ten  days,  and  tubercular  masses  were 
found  in  the  substance  of  the  brain,  and 
small  tubercles  in  the  lungs,  broucliial 
glands  and  intestines.  A  yellow  rounded 
mass,  the  size  of  a  man's  thumb,  pro- 
jected from  the  inter-auricu'.ar  septum 
into  the  cavities  of  the  right  and  left  auri- 
cles, the  two  projections  being  parts  of 
the  same  tuberculous  mass  which  was 
situated  in  the  septum.  Dr.  Quain  also 
mentions  that  there  were  tubercular  de- 
posits in  the  pericardium  in  a  Bosjesman 
girl,  who  died  of  tuberculosis.* 

'  London  Medical  and  Physical  Journal, 
vol.  Ivi.  (N,S.  vol.  i.)  p.  119. 

"  Maladies  du  Coeur,  2me  edit,  tome  ii.  p. 
442. 

'  Dublin  .Journal,  vol.  i.  1852,  p.  176. 

*  Path.  Trans,  vol.  iii.  1850-51,  1851-2,  p. 
34. 

5  Path.  Trans,  vol.  11.  1848-49,  1849-50,  p. 
182. 
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The  second  form  of  tuberculous  deposit 
Which  occurs  in  connection  with  inllam- 
mation  of  the  pericardium,  is  by  no  means 
so  rare  as  that  wliich  has  just  been  men- 
tioned. Tlie  first  instance  of  tlie  liiud 
that  is  recorded  is  probably  that  by  Cor- 
visart,'  and  anotlier  was  figured  by  Cru- 
veilhier,  and  is  further  alluded  to  in  the 
General  Pathology  more  recently  pub- 
lished. The  pericardium  adhered  inti- 
mately to  the  heart,  and  in  these  adhe- 
sions a  thick  and  continuous  layer  of 
tuberculous  matter  was  deposited,  and 
this  enveloped  the  vessels  and  had  de- 
stroyed the  muscular  structure  of  the 
auricle.  M.  Fauvel,  as  quoted  by  Arau,^ 
and  by  RiUiet  and  Barthez  in  their  work 
on  diseases  of  children,  met  with  a  case  of 
tubercular  pericarditis  in  a  child  six  years 
and  a  half  old,  who  died  with  dropsy  and 
symptoms  of  disease  of  the  heart.  The 
pericardium  was  entirely  adherent,  the 
heart  was  considerably  enlarged,  and  its 
surface  was  studded  by  whitish-yellow 
friable  nodules,  some  of  them  the  size  of 
a  nut,  and  as  numerous  behind  as  in 
front.  The  internal  surface  of  the  right 
ventricle  displayed  similar  depositions 
everywhere  e.x:cept  at  the  septum.  Since 
this  time  the  occurrence  of  tuberculous 
deposits  in  connection  with  pericarditis 
has  been  made  the  subject  of  a  special 
memoir  by  Sir  G.  Burrows,^  in  which  he 
details  three  cases  which  he  supposes  to 
be  examples  of  the  affection  ;  and  in  two 
of  them — one  of  which  occurred  in  his 
own  practice,  the  other  under  the  care  of 
the  late  Dr.  ]3aly — the  inference  was  con- 
firmed by  post-mortem  examination. 
More  recently.  Dr.  Bristowe  has  described 
three  other  cases  in  the  Pathological 
Transactions,*  and  such  instances  cannot 
indeed  be  very  uncommon.  Cruveilhier 
says  that  he  has  many  times  met  with 
tubercles,  in  connection  with  false  mem- 
branes, in  children  with  tuberculous 
lungs.5  Louis  also  refers  to  such  cases, 
and  details  the  particulars  of  one  in  his 
memoir  on  pericarditis.^  Otto'  mentions 
having  twice  seen  the  condition  in  chil- 
dren, "and  Dr.  Walshe'  states  that  it  is 
displayed  in  one  of  Dr.  Carswell's  drawings 
contained  in  the  collection  to  illustrate 
morbid  anatomy  at  University  College. 
I  have  myself  met  with  three  cases  of  the 
kind,  two  while  Pathologist  of  Edinburgh 

'  3me  edit.     Paris,  1818,  p.  26. 

^  Aran,  Arcli.  Gen.  de  Med.  4me  s^rie, 
1846,  tome  xi.  p.  181. 

"  Med.-Chir.  Trans,  vol.  xxx.  1847,  p.  77. 

*  Vol.  xii.  1860-61,  p.  63. 

'  Traits  d'Anat.  Path,  tome  iv.  serie  1862, 
p.  684. 

=  Revue  Medicale,  1826. 

'  Path.  Anat.  by  South,  1831,  p.  258. 

8  Diseases  of  Heart,  1862,  p.  357. 


Infirmary  and  one  at  the  Victoria  Park 
Hospital. 

Tubercular  deposits  in  the  pericardium 
bear  a  close  resemblance  to  the  similar 
disease  of  the  arachnoid,  pleura  and  peri- 
toneum. They  may  be  of  very  small  size, 
mere  specks,  or  may  attain  the  dimensions 
of  a  cherry-stone,  filbert,  or  walnut.  In 
consistence  they  are  generally  soft,  and 
they  are  usually  of  a  gxayish  or  yellowish 
color.  In  one  of  my  own  cases,  the  tu- 
bercles, which  were  thickly  spread  over 
the  attached  and  refiected  pericardium, 
varied  in  size  from  that  of  a  pin's  head 
to  a  cherry-stone.  In  another,  while 
there  were  very  small  masses  of  yellowish 
tubercle  thickly  studied  over  the  surface 
of  the  heart,  there  were  also  laminated 
false  membranes,  in  some  places  a  quarter 
of  an  inch,  in  other  parts  fully  half  an 
inch  in  thickness,  and  the  middle  layers 
of  this  deposit  were  of  a  yellowish  color, 
soft  and  granular,  and  closely  resembled 
what  is  commonly  called  tuberculous  in- 
filtration. In  the  third  case  the  tubercu- 
lous deposit  assumed  the  form  of  small 
granulations  of  a  grayish  color,  the  two 
layers  of  pericardium  being  entirely  at- 
tached by  cellular  adhesions.  The  affec- 
tion in  two  of  Dr.  Bristowe's  cases  con- 
sisted of  small  miliary  granulations,  in 
one  with  patches  more  closely  set  together 
in  places  ;  in  the  other  there  were  both 
separate  tuberculous  masses  and  laminae 
of  considerable  size. 

In  the  cases  which  have  fallen  under 
my  own  notice  the  deposits  were  situated 
beneath  the  serous  membrane,  and  in  one 
of  them  there  were  masses  ^vhich  were 
more  deeply  imbedded  in  the  substance  of 
the  ventricles  and  which  were  only  ex- 
posed on  section.  One  of  these  cases  also, 
it  will  be  observed,  displayed  tubercle  in 
the  centre  of  a  thick  layer  of  false  mem- 
brane covering  the  heart,  thus  correspond- 
ing with  the  observations  of  Laennec  and 
Cruveilhier.  The  different  writers  who 
have  alluded  to  this  subject  have  agreed 
in  asserting  that  tuberculous  affections  of 
the  heart  are  only  met  with  in  connection 
with  similar  deposits  in  other  parts  of  the 
body,  and  the  cases  which  have  been  re 
corded  entirely  confirm  that  view.  The 
most  frequent  coexistence  is  with  tubercle 
in  the  bronchial  glands,  or  in  the  lymph- 
atic glands  of  the  mediastinum.  In  two 
of  the  cases  which  I  have  myself  seen, 
though  occurring  in  persons  twenty-eight 
and  sixty-seven  vears  of  age,  there  was 
tuberculous  deposit  only  in  the  bronchia] 
glands  and  heart ;  though  the  general 
rule  is,  as  is  well  known,  that,  after  early 
life,  if  tubercle  be  found  in  any  part  of  the 
body  it  also  exists  in  the  lungs.  In  the 
third  case,  the  subject  of  which  was  a  girl 
thirteen  years  of  age,  no  tubercle  was 
found  anywhere  else.     In  this  instance 
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there  was  also  slight  mitral  valvular  .dis- 
ease. In  Sir  G.  Burrows'  case  the  lungs, 
pleura,  bronchial  glands,  peritoneum,  and 
spleen  were  tuberculous ;  and  in  Dr. 
Baly's  there  were  tubercles  and  ulcers  in 
the  intestines  and  lungs.  In  one  of  Dr. 
Bristowe's  patients  there  was  tuberculous 
perforation  of  the  intestines;  in  a  second, 
there  was  tuliercle  in  the  mediastinum  ; 
and  in  the  third,  in  the  brain,  lungs, 
pleura,  spleen,  and  mesentery.  The  oc- 
casional occurrence  of  tuberculous  de- 
posits in  the  heart  with  similar  affections 
of  the  bronchial  glands  and  mediastinum, 
and  in  some  cases  when  the  lungs  are  en- 
tirely free,  led  Cruveilhier  to  suggest  that 
possibly  the  aft'ection  of  the  glands  might 
be  secondary  to  that  of  the  heart ;  but 
this  supposition  is  scarcely  in  accordance 
with  tlie  advanced  disease  of  the  lungs 
which  is  reported  to  have  existed  in  other 
instances.  Laeunec  supposed  that  the 
tubercles  in  cases  of  this  description  were 
the  result  of  the  inflammation,  and  were 
situated  in  the  false  membrane;  the  latter 
is,  however,  certainly  not  usuallj^  the  seat 
of  the  deposit,  and  Sir  G.  Burrows  is 
much  more  probably  correct  in  regarding 
the  periearditic  aft'ection  as  the  cftect  of 
the  irritation  set  up  by  the  deposit  under 
the  membrane.  Indeed,  the  first  class  of 
cases,  in  which  the  tubercles  are  situated 
deepl}'  in  the  substance  of  the  heart  or 
under  the  endocardium  and  assume  the 
form  of  separate  tumors,  cannot  be  re- 
garded as  essentially  distinct  from  the 
second,  in  which  the  tubercles  are  more 
superficial.  The  al)sence  of  adhesions  in 
some  of  the  latter  class  of  cases  seems 
conclusively  to  show  that  the  inflamma- 
tory exudation  is  at  least  generally  sec- 
ondarjr. 

The  tuberculous  deposits  in  the  heart 
occur  under  the  same  circumstances  as 
those  which  attend  similar  affections  in 
other  parts  of  the  body  ;  they  may  be 
found  in  both  sexes,  and  at  all  ages,  but 
they  are  more  common  in  comparatively 
early  life. 

The  age  and  sex  of  the  subjects  of  some 
of  the  cases  referred  to  are  as  follows  : — 

Males 


6i  years. 

Females 

14  years 

13"       " 

u 

20       " 

16 

a 

28      " 

19 

21 

24 

34        " 

36        " 

62 

62 

67        " 

In  several  of  the  cases  of  tubercular 
pericarditis  the  evidences  of  effiision  in 
the  pericardium  had  been  observed  during 
life.  "When  such  signs  arise  in  persons 
who  are  obviously  tuberculous,  and  espe- 


cially if  they  assume  the  subacute  form 
and  are  not  attended  by  any  large  amount 
of  liquid  eft'usion,  they  may  be  suspected 
to  be  connected  with  tubercular  deposits. 
It  must,  however,  be  borne  in  mind  that 
pericarditis,  having  no  connection  with 
tubercle,  may  occur  during  the  progress 
of  phthisis.  The  inference  as  to  the  tu- 
bercular origin  of  such  cases  is  therefore 
by  no  means  decisive. 


CANCER. 

Cancerous  deposits  in  the  heart  are  of 
more  conniion  occurrence  than  tubercle. 
Dr.  Walshe,'  writing  in  1846,  says  that  he 
had  readily  found  twenty-five  cases  re- 
corded ;  and  more  recently,  in  a  paper  in 
the  Pathological  Transactions,^  I  collected 
the  particulars  of  forty-five,  including  in 
this  number  two  which  had  fallen  under 
my  own  notice.  The  earhest  pubhshed 
examples  of  the  disease  were,  I  believe, 
those  of  Andral  and  Bayle  in  1824.' 

The  cases  of  cancerous  deposit  in  the 
heart  may  be  classed  into  four  series: 
First,  Cases  of  prmiary  cancer,  in  which 
the  disease  exists  only  in  some  part  of  the 
organ.  These  are  of  extremely  rare  oc- 
currence ;  of  the  forty-five  cases  referred 
to,  only  two  were  expressly  stated  to  have 
been  instances  of  the  kind,''  though  in  the 
reports  of  seven  others,  ho  mentinn  was 
made  of  the  existence  ex  cancer  in  any 
other  part  of  the  body. 

Secondly,  Cases  in  which  the  disease 
occurred  coincidently  and  probably  simul- 
taneously, in  the  he^rt  and  in  different 
parts  of  the  body,  &nd  especially  in  parts 
adjacent  to  the  hef.rt.  This  form,  though 
still  rare,  is  more  common  than  the  other. 

Thirdly,  Instances  in  which  the  disease 
first  appears  in  parts  adjacent  to  the 
heart,  —  the  bronchial  or  mediastinal 
glands,  the  lungs,  or  the  glands  around 
the  larynx  and  in  the  neck, — and  thence 
spreads  so  as  to  involve  the  pericardium 
and  the  large  vessels  at  the  base  of  the 
heart  or  the  auricles.  Cases  of  this  kind 
are  not  uncommon,  though  less  frequent 
than  those  of  the  next  series. 

Fourthly,  By  far  the  largest  proportion 
of  cases  of  cancerous  diseases  of  the  heart 
occur  secondarily  to  the  deposit  of  cancer 
in  some  distant  organ.  Of  the  forty-five 
cases,  twenty  were  of  this  description; 
the  primary  disease  being  seated  in  dif- 
ferent cases  in  the  eye,  the  cheek  and 
bones  of  the  face,  the  lower  lip,  the  breast 
and  axillary  glands,  the  ribs  and  pleura, 
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'  Nature  and  Treatment  of  Cancer,  p. 

2  Vol.  xvi.  p.  99,  1864,  1865. 

'  Revue  Medicale,  1824,  tome  Ire,  p.  268. 

*  Ollivier,  Trait6  de  la  Moelle  Epiniere, 
3me  edit.,  1837,  tome  ii.  p.  164;  Sfgalas, 
Rev.  M6d.  tome  iv.  1825,  p.  247. 
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the  abdominal  organs,  the  inguinal  glands, 
the  uterus,  vagina,  labia,  the  penis  and 
testes,  and  the  upper  and  lower  extremi- 
ties. 

The  heart  may  be  affected  by  cancer  in 
different  forms.  Thus,  of  the  cases  col- 
lected seven  are  reported  to  have  been 
cases  of  scirrhus,  four  of  melanosis,  and 
twenty-five  of  encephaloid.  The  dei)Osit 
also  may  assume  either  the  form  of  dis- 
tinct masses  or  tubera,  or  it  may  be  infil- 
trated into  the  tissue,  or  occur  on  the 
surface. 

The  first  form  is  the  most  common, 
especially  when  the  deposits  are  second- 
ary. The  masses  in  difierent  published 
cases  are  compared  in  size  to  peas  or 
beans,  to  almonds  or  chestnuts,  or  to 
hen's  eggs  or  oranges ;  and  they  may  be 
only  one,  two,  or  three  in  number,  or 
they  may  amount  to  a  dozen  or  more,' 
and  in  one  very  remarkable  case  it  is 
stated  that  they  were  so  numerous  that 
the  examiner  ceased  counting  them  after 
enumerating  six  hundred.^  The  most 
frequent  seat  of  the  disease  seems  to  be 
the  right  auricle  and  ventricle,  though  the 
tumors  may  also  occur,  either  alone  or 
otherwise,  in  other  parts  of  the  organ. 
Generally  they  are  situated  beneath  the 
attached  pericardium ;  more  rarely  be- 
neath the  endocardium  ;  and  still  more 
rarely  in  the  substance  of  the  auricles  and 
ventricles  or  in  the  septa.  The  deposits 
may  only  slightly  project  above  the  adja- 
cent surface,  or  they  m;xy  form  distinct 
and  nearly  separate  tumors,  tlie  mass 
being  only  attached  to  the  part  from  which 
it  projects  by  a  narrow  pedicle.  In  the 
Museum  of  St.  Tho)nas's  Hospital  there 
is  a  specimen  of  medullary  growth  from 
the  left  auricle,  which  is  almost  entirely 
detached  from  the  lining  membrane.  In 
some  cases  the  masses  are  reported  to 
have  pressed  upon  the  cardiac  cavities  or 
apertures,  so  as  to  interfere  with  the 
transmission  of  the  blood  or  with  the 
action  of  the  valves. 

More  rarely  the  disease  assumes  the 
form  of  infiltration,  and  when  this  is  the 
case,  the  structure  of  the  heart  may  be 
only  slightly  affected,  or  it  may  be  exten- 
sively and  completely  destroyed.  In  one 
instance  it  is  stated  that  not  more  tlian  a 
twelfth  of  the  organ  was  free  from  the  de- 
posit.^ 

'  Exposition  d'un  cas  remarkable  de  Mala- 
die  Cancereuse  (Paris,  1825),  quoted  by  Dr. 
Churchill  in  London  Med.  and  Phys.  Journal, 
vol.  Ivii.  (N.  S.  vol.  ii.),  1827,  p.  280. 

^  Case  of  Dupuytren,  quoted  by  Cruveilhier 
in  Essai  sur  I'Anat.  Path.  Paris,  1816,  vol. 
i.  pp.  86-87. 

'  Rilliet ;   Bullet,  de  la  Soc.  de  Mgd.  1813, 

No.  5,  tome  iii.  p.  357.     A  very  marked  case 

of  cancerous   infiltration  with  masses  in  the 

mediastinum,  which  occurred  in  a  patient  of 

VOL.  IL— 30 


In  the  third  form  of  disease  the  heart  is 
found  enveloped  in  a  cancerous  mass, 
which  produces  entire  adhesion  of  all 
parts  of  the  pericardium.  This  is,  I  be- 
lieve, of  very  unfrequent  occurrence.  A 
case,  of  the  kind  has,  however,  been  de- 
scribed and  figured  by  Dr.  Bright  in 
the  Medico-Chirurgieal  Transactions. '  A 
second  is  related  by  Dr.  Kilgour,^  in  the 
"London  and  Edinburgh  Journal  of  ]Mcdi- 
cal  Science  ;"  and  a  third  was  described 
by  myself  in  the  paper  in  the  Pathological 
Transactions  before  referred  to.' 

In  only  two  or  three  of  the  recorded 
cases  is  the  cancer  stated  to  have  Ijeen 
softened  or  ulcerated,  and  the  nature  of 
one  of  them  may  be  doubted.  In  one  in- 
stance, however,  a  cancerous  mass  situ- 
ated near  the  origin  of  the  anterior  coro- 
nary artery  had  softened  and  caused  per- 
foration of  the  arterial  coats  and  the 
escape  of  blood  into  the  cavity  of  the 
pericardium.* 

Cancerous  deposits  in  the  heart  do  not 
appear  to  be  generally  productive  of  any 
special  symptoms  by  which  their  presence 
can  be  detected  during  life.  In  some 
cases,  when  there  was  disease  of  the  adja- 
cent organs,  there  were  signs  of  pressure 
on  the  large  vessels  and  of  interference 
with  the  circulation  of  the  blood  ;  and  in 
three  or  four  other  instances  the  forma- 
tion of  the  deposits  on  the  surface  of  the 
heart  occasioned  inflammation  of  the 
pericardium  which  was  recognized  by  the 
usual  signs  during  life.  Of  this  I  have 
myself  seen  two  instances.  Most  usu- 
ally, however,  there  are  no  symptoms  by 
which  the  affection  of  the  heart  is  indi- 
cated, and  the  condition  is  only  detected 
on  post-mortem  examination.  In  the 
ease  under  my  own  care  which  has  lieen 
mentioned — notwithstanding  that  the  ex- 
istence of  a  tumor  in  the  chest  was  ascer- 
tained a  considerable  time  before  the  pa- 
tient's death,  and  tliat  the  patient's  father 
was  said  to  have  died  of  cancer  of  the 
heart,  and  thus  attention  was  particularly 
directed  to  tlie  state  of  the  organ— no 
symptoms  indicating  the  heart  to  have 
been  involved  were  detected. 

SIMPLE  AND  OTHEE  CYSTS. 

Lancisi  mentions  having  seen  a  cyst 
containing  thick  matter  (meliceris)  in  the 

Dr.  Barker's,  at  St.  Thomas's  Hospital,  is 
described  by  Dr.  Bristowe  in  the  Path.  Re- 
ports, vol.  vii.  The  specimen  is  preserved  in 
the  Museum,  x.  67. 

1  Vol.  xxii.  1839,  p.  15. 

2  Vol.  iv.  1844,  p.  828. 

3  Vol.  xvi.  1864-65,  p.  100,  Case  1.  The 
specimen  is  preserved  in  the  Victoria  Park 
Hospital  Museum. 

*  M.  Broca,  Bullet,  de  la  Soc.  Anat.  25me, 
ann^e  1850,  p.  253. 
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sulDstance  of  the  heart,  and  other  writers 
describe  the  occasional  occurrence  of  C3st.s 
of  different  kinds  in  the  lieart  or  pericar- 
dium. Thus  Cruveilhier  refers  to  hcema- 
toid  cysts  as  occurring  in  the  pericardium 
and  otlier  serous  surfaces,  but  does  not 
detail  any  instance  of  the  kind  ;  and  I  do 
not  know  anj-  recorded  case  except  that 
reported  by  Dr.  Ogle  in  the  Pathological 
Transactions  for  1857  and  1858. '  In  this 
instance  a  large  cyst  was  found  heneath 
the  pericardium  covering  the  posterior 
surface  of  the  right  ventricle.  It  had 
firm  and  thick  walls,  and  contained  lami- 
nated coagulum  with  brownish  granular 
material.  The  layers  of  pericardium 
were  adherent,  and  there  were  old  and 
thick  adhesions  of  the  right  pleura,  with 
some  similar  coagulum  in  its  sac.  No 
connection  could  anywhere  be  traced  be- 
tween any  of  the  cavities  of  the  heart  and 
the  cyst ;  and  Dr.  Ogle  supposes  that 
probably  the  blood  had  escaped  from  one 
of  the  branches  of  a  coronary  artery  ;  and 
that  having  first  lodged  in  the  pericar- 
dium, it  had  subsequently  ruptured  into 
the  pleura.  The  cavities  of  the  heart 
were  rather  large,  the  lining  membrane 
of  the  right  auricle  was  thickened  and 
opaque,  and  the  coronary  arteries  were  in 
various  places  rigid.  The  specimen  was 
removed  from  a  man  fifty-five  j'cars  of 
age,  vvho  died  with  symptoms  of  cardiac 
disease  and  dropsy,  and  who  had  been  ill 
for  two  years  ;  but  no  decided  history  of 
any  attack  to  which  the  condition  of  the 
heart  could  be  ascribed  appears  to  have 
been  obtained.  The  condition  of  the 
coronary  arteries  is  in  favor  of  Dr.  Ogle's 
supposition,  but  it  may  be  open  to  ques- 
tion whether  the  cysts  might  not  have 
originated  in  acute  hemorrhagic  inflam- 
mation of  the  pericardium  "and  right 
pleura. 

Certainly  in  some  cases  the  appearance 
of  a  cyst  is  produced  by  the  remains  of  a 
pericarditic  effusion  ;  the  two  layers  of 
serous  membrane  becoming  adherent,  ex- 
cept in  one  portion,  where  a  cavity  con- 
taining pus  or  serum  still  exists.  A  spe- 
cimen of  this  kind  was  exhibited  at  one 
of  the  meetings  of  the  Pathological 
Society. 


ENTOZOA. 

In  the  works  of  the  earlier  writers  on 
morbid  anatomy,  cases  are  referred  to  in 
which  the  heart  is  stated  to  have  con- 
tained worms.  Such  reports  are,  how- 
ever, generally  entitled  to  httle  credit, 
though  of  late  years  hydatid  cysts  have, 
in  various  cases,  been  found  in  different 
parts  of  the  heart.  Probably  the  earliest 
recorded  instance  of  the  kind  is  that  men- 


■  Vol.  ix.  p.  165. 


tioued  by  Morgagni,'  of  a  man  seventy- 
four  years  of  age,  who  died  in  the  hospital 
at  Padua  ;  but  of  whose  previous  state  no 
further  history  was  obtained  than  that  he 
had  not  suffered  from  any  of  the  usual 
symptoms  of  cardiac  disease.  A  tumor 
about  the  size  of  a  cherry  was  found  at 
the  posterior  surface  of  the  heart  near  the 
apex.  It  was  half  imbedded  in  the  sub- 
stance of  the  organ,  and  "on  puncturing 
it  a  small  quantity  of  clear  fluid  escaped, 
but  a  more  turbid  humor  remained,  and 
was  only  evacuated  on  laying  it  open. 
In  so  doing  a  small  piece  of  meml)rane 
escaped.  This  displayed  white,  and,  as 
it  were,  mucous  particles,  and  a  particle 
of  tendinous  hardness."  The  whole  was 
included  in  a  dense  sheath.  Dupuytren,' 
at  the  beginning  of  the  present  century, 
placed  a  similar  case  on  record.  It  oc- 
curred in  a  female  forty  years  of  age,  who 
died  in  one  of  the  Paris  hospices,  whose 
body  was  dissected  in  the  anatomical 
school.  No  history  of  the  case  during  life 
was  obtained.  The  right  auricle  was 
very  greatly  dilated,  and  on  its  inner  sur- 
face, under  a  smooth  membrane,  were 
found  numerous  cysts  which  nearly  filled 
the  cavity.  About  the  same  time  a  third 
case  was  related  by  Dr.  Trotter;''  it  oc- 
curred in  a  boy  fourteen  3-ears  of  age,  on 
board  one  of  her  Majesty's  ships,  who  had 
been  very  livid  and  subject  to  dyspncea 
and  palpitation  ;  a  large  cyst,  containing 
several  loose  hydatids,  was  found  in  the 
right  auricle,  and  two  similar  bodies 
were  also  contained  in  the  ventricle. 
Two  cases  of  the  kind  are  contained  in 
the  Transactions  of  the  Medical  and  Chi- 
rurgical  Society  ;  one  of  these,  which  was 
puljlished  in  1821,  occurred  in  a  boy  of 
ten,  who  died  suddenly  without  having 
been  previously  ill,  and  the  case  is  imper- 
fectly related  by  Mr.  David  Price.''  The 
other  was  communicated  by  Mr.  Evans' 
in  1832.  The  subject  of  the  disease  was 
a  delicate  female,  forty  years  of  age,  who 
was  suddenly  seized  with  pain  in  the 
prsecordia  and  difficulty  of  breathing,  and 
died  in  a  few  days.  The  pericardium 
displayed  an  effusion  of  lymph  and  serum; 
and  a  considerable  tumor  was  situated  at 
the  apex  of  the  heart  and  projected  into 
the  right  ^'entricle,  filling  a  fourth  of  the 
cavity.  The  tumor  proved  to  be  a  cyst 
containing  numerous  hydatids,  varying  in 
size  from  a  pea  to  a  pigeon's  egg.     A 

'  Alexander's  Translations,  vol.  i.  p.  583. 
Letter  xxi.  Art.  4.  See  also  Letter  iii.  Art. 
26,  p.  60,  where  it  is  said  a  white  membrane 
protruded  like  a  hydatid. 

2  Journal  de  Corvisart  et  Leroux,  tome  v. 
annge  xi.  p.  139. 

3  Medical  and  Chemical  Essays,  1795,  p. 
123.     Case  of  a  Blue  Boy. 

*  Vol.  xi.  p.  274. 
5  Vol.  xvii.  p.  507. 
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plate  is  given  of  the  specimen,  whicli  is 
stated  to  be  preserved  in  the  Museum  of 
St.  Bartholomew's  Hospital.  In  1838, 
Mr.  Smith  of  Bristol  published  a  somewhat 
similar  case,'  which  occurred  in  the  prac- 
tice of  a  surgeon  at  Warminster.  The 
subject  of  the  disease  was  a  female,  whose 
age  is  not  stated,  and  who  died  after  an 
illness  of  three  hours.  A  large  hydatid 
was  found  in  the  right  ventricle,  and 
must  have  obstructed  the  entrance  of  the 
blood  into  the  pulmonary  artery. 

The  more  recent  writers  on  cardiac  dis- 
eases and  on  pathological  anatomy  very 
generally  refer  to  cases  of  hydatid  cysts 
found  in  some  portion  of  the  heart.  An- 
draP  says  that  he  has  seen  three  instances 
of  the  kind.  In  one  a  tumor,  the  size  of 
a  walnut,  was  imbedded  in  the  substance 
of  the  left  ventricle  ;  in  another  a  cyst,  as 
large  as  a  nut,  was  attached  by  a  small 
pedicle  to  the  lining  membrane  of  the 
right  ventricle  ;  and  in  the  third,  three 
cysts,  the  size  of  nuts,  were  imbedded  in 
the  substance  of  the  heart.  The  cysts 
were  transparent  except  at  one  point 
which  was  white  and  could  be  made  to 
protrude  like  a  head  from  the  centre,  and 
he  was  thus  led  to  regard  them  as  cysti- 
cerci.  Rokitansky"  relates  the  case  of  a 
woman,  twenty-three  years  of  age,  who 
died  suddenly,  and  a  tumor  the  size  of  a 
hen's  egg  was  found  at  the  upper  part  of 
the  interventricular  septum,  and  pro- 
truded into  both  ventricles.  On  the  right 
side  the  cyst  had  burst,  and  the  contained 
hydatid  had  become  impacted  in  the  conus 
arteriosus,  .so  as  to  obstruct  the  entrance 
into  the  pulmonary  artery.  In  another 
instance,  in  a  soldier  thirty-five  years  of 
age,  who  also  died  suddenly,  a  tumor  of 
the  size  of  a  duck's  egg  was  found  in  the 
upper  part  ot  the  septum  and  correspond- 
ing portion  of  the  left  ventricle  behind. 
The  sac  contained  fibrinous  coagula  mixed 
with  portions  of  acephalocyst.  The  sur- 
faces of  pericardium  were  adherent  in  the 
seat  of  the  tumor.  M.  Aran,^  in  a  paper 
on  these  and  other  forms  of  tumor  of  the 
auricles,  published  in  1846,  relates  a  case 
which  occurred  to  M.  Dupaul,  in  a  female 
twenty-three  years  of  age,  who  died  .sud- 
denly after  her  confinement,  and  on  ex- 
amination a  hydatid  cyst  in  the  left  auri- 
cle was  found  to  have  ruptured  on  both 
sides,  so  as  to  allow  of  the  escape  of  blood 
from  the  auricle  into  the  pericardiac  cav- 
ity. It  was  evident  that  the  tumor  had 
been  developed  under  the  endocardium  of 

'  Lancet,  vol.  il.  p.  628. 

^  Path.  Anat.  by  Townsend  and  West,  vol. 
ii.  p.  348. 

'  Path.  Anat.,  Sydenham  Society's  Trans, 
vol.  iv.  p.  208. 

*  Arch.  Gen.  de  M6d.  4me  serie,  tome  xi. 
p.  187. 


the  auricle.  Mr.  H.  Coote,  in  1854, '  found 
a  large  cyst  in  the  walls  of  the  left  ven- 
tricle of  a  subject  under  dissection  at  St. 
Bartholomew's  Hospital,  and  he  relxTs  to 
a  second  specimen  as  existing  in  the  mu- 
seum, doubtless  the  case  of  Mr.  Evans 
before  referred  to.  In  addition  to  the  cases 
now  mentioned  several  will  be  found  re- 
ported in  the  Pathological  Transactions  by 
Dr.  Budd,2  Dr.  Wilks,^  Dr.  Habershon,'' 
<tc. ,  and  one,  which  occurred  in  a  patient  of 
my  own  at  St.  Thomas's  Hospital,  is  re- 
lated by  Dr.  Hicks  and  myself '  i  have 
also  had  the  opportunity  of  examining  a 
specimen  exhibited  by  the  late  Mr.  Ward, 
at  one  of  the  earlier  meetings  of  the  so- 
ciety.s  In  Mr.  Ward's  case  fhe  subject  of 
the  disease  was  a  man,  twenty-two  years 
of  age,  who  died  shortly  after  having  sus- 
tained an  accident:  the  cyst  was  about  the 
size  of  a  French  walnut,  and  was  situated 
at  the  posterior  and  upper  part  of  the  left 
ventricle,  beneath  the  superficial  muscu- 
lar fibres.  My  own  patient  was  a  boy 
of  eighteen,  who  died  after  an  illness  of 
about  thirteen  months  :  the  cyst,  about 
the  size  of  a  walnut,  was  partially  im- 
bedded in  the  nmscular  substance  of  the 
right  ventricle,  but  did  not  project  into 
the  cavity.  In  the  sixth  volume  of  the 
Transactions,'  there  is  a  description  of  a 
case  in  which  a  patient  at  the  Colney 
Hatch  Asylum  died  suddenly  when  under 
excitement,  and  after  death  two  cysts, 
one  of  which  had  ruptured,  were  found 
beneath  the  attached  pericardium. 

The  precise  nature  of  the  cyst  in  some 
of  the  above  cases  is  not  clear.  The  de- 
scription given  of  that  related  by  Mor- 
gagni  is  supposed  by  Laennec  conclusively 
to  indicate  the  hydatid  to  have  been  a 
cysticercus  ;  and  both  Andral  and  Eoki- 
tansky  speak  of  having  met  with  cysti- 
cerci  in  the  substance  of  the  heart.  Most 
generally,  however,  the  cysts  appear  to  be 
those  of  the  ecbinococcus.  Such  is  stated 
to  have  been  the  case  in  the  instances  re- 
lated in   the   Pathological  Transactions, 

'  Med.  Times  and  Gazette,  xxix.  p.  156. 

'^  Vol.  X.  p.  80. 

'  Vol.  xi.  p.  71. 

<  Vol.  vi.  p.  108. 

5  Vol.  XV.  p.  247. 

'•  Vol.  i.  p.  22.5.  Dr.  Walslie  mentions  in 
liis  work  on  Diseases  of  the  Heart,  &c.  (3d 
edit.  1862,  p.  6.')),  tViat  a  specimen  is  figured 
in  one  of  Dr.  Carswell's  drawings,  and  that  a 
hydatid,  the  size  of  a  pigeon's  egg.  situated 
in  the  interventricular  septum,  is  contained 
in  University  College  Museum.  In  the  Mu- 
seum of  St.  Thomas's  Hospital  there  is  in 
addition  to  the  specimen  de.scribed  by  Dr. 
Hicks  and  myself  (x.  68)  anotlier  (x.  64)  in 
which  the  cyst,  as  large  as  a  duck's  egg,  is 
situated  at  the  apex. 

'  P.  114.  See  Report  on  the  case  by  Dr. 
Wilks. 
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though  the  bodies  were  not  always  met 
■with.  The  Triehiua,  on  the  othrr  hand, 
is  usually  considered  not  to  be  found  in 
the  heart.  This  is,  however,  denied  by 
Dr.  Cobbold.'  who  says  that  all  tlie  differ- 
ent forms  of  larvse  occur  in  the  heart,  liut 
they  do  not  stay  there,  the  firmness  of  the 
muscular  texture  interfering  apparently  I 
witlithe  development  of  tlie  wonn  in  that 
situation.  The  same  writer  gives  some 
calculations  of  the  relative  fie(iaency  with 
which  the  eehinococeus  is  found  in  the 
heart  and  in  other  organs.  Thus  he  states 
that  Droaim,  of  373  cases  in  which  these 
cysts  were  found  in  some  part  of  the  body, 
met  with  them  in  the  heart  in  ten  cases  ; 
and  Dr.  Cobbold,  of  1'3G  eases,  found  echi- 
nococci  in  the  heart  or  pericardium  in 
nine  instances.  The  most  common  situa- 
tions for  the  cysts  appear  to  be  the  riirht 
auricle  and  ventricle,  but  no  pait  of  the 
organ  is  free  from  them  ;  cases  being  re- 
corded in  which  the  walls  of  tlie  left  ven- 
tricle were  atl'ected  ;  and,  it  will  be  ob- 
served also,  the  interventricular  septum. 
The  cysts  may  be  developed  beneath  the 
pericardium  or  endocardium,  or  in  the 
substance  of  the  muscle.  According  to 
the  situation  which  tliey  occupy  is  their 
tendency  to  <;row,  so  as  to  protrude  ex- 
ternally or  internally  ;  and  they  may  ulti- 
mately rupture  into  the  pericardium  or 
into  one  of  the  cavities  of  the  heart.  In 
the  former  situation  they  may  give  rise  to 
acute  pericarditis,  or  to  adhesion  of  the 
surfaces  of  the  membrane  covering  the 
projecting  portion.  In  the  latter  the 
loose  hydatids  may  escape  into  the  cavity 
and  produce  fatal  obstruction  to  the  cir- 
culation of  the  blood.  In  one  case,  it  will 
be  observed  that  a  cyst  ruptured  both  ex- 
ternally and  internally,  and  so  allowed  of 
hemorrhage  into  the  cavity  of  the  peri- 
cardium. 

The  hydatids  in  the  heart  appear  fre- 
quently to  be  solitary,  not  occurring  in 
any  other  structure  of  the  body.  ISuch 
seems  to  have  been  the  case  in  the  in- 
stances related  by  Morijagni,  Dupuytren, 
Dr.  Trotter,  Mr.'  Smith,  and  Mr.  Coote, 
in  one  of  those  by  Rokitansky,  and  in 
the  cases  described  in  the  Patholoi.cical 
Transactions  by  Dr.  Budd  and  Dr.  Hab- 
ershon,  and  probably  also  in  that  of  Mr. 
Ward.  On  the  other  hand,  in  the  second 
case  of  Rokitansky  there  were  three  sep- 
arate cysts  in  the  liver.  In  the  case  of 
Dr.  Wilks,  there  was  also  a  cyst  in  the 
liver  ;  and  in  my  own  case,  in  addition  to 
the  cyst  in  the  right  ventricle,  there  were 
numerous  hydatids  in  the  liver,  spleen, 
omentum,  right  kidney,  and  lungs ;  and 
portions  of  cysts  were  expectorated  dur- 
ing life. 

It  will  be  seen  that  in  the  cases  referred 
to  the  hydatids   occurred   in  persons   of 

•  Entozoa,  1864,  p.  275. 


both  sexes  and  of  all  ages.  It  may  also 
be  observed  that  there  are  no  certain 
signs  by  which  their  presence  in  the  heart 
can  be  detected  during  life.  In  some 
cases  they  have  been  found  without  hav- 
ing been  preceded  by  any  indications  of 
defect  in  the  circulatory  organs  ;  in  otlier 
instances  they  have  occurred  in  persons 
who  have  died  after  longer  or  shorter  ill- 
nesses, with  symptoms  clearly  pointing  to 
some  cardiac  disease.  In  cases  of  the 
latter  description,  if  there  were  evidences 
of  hydatids  in  some  other  part  of  the  sys- 
tem the  suspicion  might  be  entertained 
that  the  cardiac  symptoms  were  due  to 
the  development  of  hydatid  cysts  in  some 
part  of  the  heart.  In  my  own  case  there 
was  nothing  observed  during  life  which 
at  all  indicated  that  the  heart  was  the 
seat  of  disease. 


FIBRINOUS  DEPOSITS  :  SYPHI- 
LITIC AFFECTIONS  OF  THE 
HEART. 

The  substance  of  the  heart  is  not  un- 
frequently  the  seat  of  fibrinous  deposits. 
These  may  occur  either  as  the  result  of 
acute  inflammation  of  the  muscular  struc- 
ture, myocarditis,  with  or  without  peri- 
and  endo-carditis  ;  or  they  may  be  con- 
nected with  an  altered  condition  of  the 
blood,  leading  to  the  effusion  of  fibrine 
into  the  muscular  structure,  in  the  same 
way  as  such  effiisions  occur  in  other 
organs,  the  spleen  or  kidneys,  or  as  the 
blood  coagulates  in  the  vessels  them- 
selves. When  deposited  the  fibrinous 
material  may  soften  and  allow  of  the  par- 
tial destruction  of  the  walls  of  the  heart, 
so  as  to  constitute  a  false  lateral  or  partial 
aneurism  ;  or  it  may  undergo  an  imper- 
fect organization,  being  converted  into 
fibroid  tissue,  and  this,  being  less  resist- 
ant than  the  natural  muscle,  may  yield 
to  the  pressure  of  the  blood,  and  a  true 
partial  aneurism  be  formed.  Closely  al- 
lied to  these  deposits  are  those  which 
occur  in  the  substance  of  the  heart  in 
connection  with  constitutional  syphilis. 
Corvisart,  struck  with  the  remarkable  re- 
semblance sometimes  presented  by  vege- 
tations on  the  valves  of  the  heart  to 
syphilitic  warty  growths  on  the  external 
organs  of  generation,  suggested  that  in 
some  such  cases  the  vegetations  might 
have  a  syphilitic  origin  ;  and  he  detailed 
several  cases  which  he  regarded  as  sup- 
porting this  idea.  His  views  have  not, 
however,  been  generally  adopted ;  and 
Laennec  in  particular,  considering  the 
frequency  of  venereal  affections  and  the 
comparative  rarity  of  such  vegetations, 
expressed  his  decided  dissent  from  the 
supposition.  More  recently,  however, 
writers  have  attached  more  importance 
to  the  suggestions  of  Corvisart.   Dr.  Julia, 
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of  Cazeres,'  has  published  several  eases 
HI  whieh  vegetations  wi  tlie  eiidocnrdium 
were  found  in  persons  who  were  known 
to  have  reeently  had  syphilis  and  pre- 
sented otlier  indications  of  the  disease  ; 
and  in  two  of  these  cases  there  were  small 
patches  of  ulceration  on  the  surface  or  in 
the  substance  of  the  heart.  He  also  re- 
fers to  a  ease  published  in  1778,  wliich, 
though  often  quoted  as  an  example  of 
ulcerated  cancer  of  the  heart,  is  doubtless 
an  instance  of  syphilitic  ulceration.  The 
case  was  reported  l.iv  M.  Carca.'^sone  to 
tlie  Academic  de  Medeeiue,  and  occurred 
in  a  female  of  dissipated  habits,  twenty- 
two  years  of  ago,  who  was  an  inmate  of 
the  iiouse  of  Refuge  at  Perpignan.  Her 
illness,  which  followed  upon  chancres, 
was  cliaracterized  by  weight  and  pain  in 
the  region  of  the  heart,  and  rapidly  proved 
fatal ;  after  death  a  large  ulcer  with  in- 
durated base  was  found  on  the  anterior 
surface  of  the  heart.  More  reci'utly  cases 
have  been  recorded  by  Ricord,  Lebert, 
and  especially  by  Virchow.^  The  latter 
writer  has  indeed  made  the  syphilitic 
affections  of  the  heart  the  subject  of  a 
special  memoir,  of  which  a  translation 
has  been  published  as  a  separate  work  in 
Frencli.'  In  this  country  several  com- 
munications of  a  similar  kind  have  re- 
cently appeared  in  the  Pathological  Trans- 
actions, chiefly  by  Dr.  Wilks.  ' 

Tlie  syphilitic  affections  of  the  heart  re- 
semble tlie  similar  degeneration  of  mus- 
cular structure  in  general.  They  consist 
of  fibrinous  exudations  into  the  connective 
tissue,  wliich  may  either  soften  and  sup- 
purate, forming  ulcers  or  small  abscesses; 
or  they  may  be  converted  into  masses  ot' 
hardened  fibroid  tissue,  causing  a  puck- 
ered appearance  resembling  a  cicatrix  on 
the  surface,  and  are  geoprally  combined 
with  thickening  and  induration  of  the 
covering  and  lining  membranes.  In  the 
first  case  described  by  Virehow,  it  is 
stated  that  a  portion  of  the  organ  near  the 
base  of  the  posterior  fold  of  the  mitral 
valves,  for  the  space  of  about  an  inch  and 
a  half,  was  occupied  by  a  whitish-colored 
hard  mass,  and  the  intra-ventricular  sep- 
tum was  also  similarly  degenerated  to  the 
depth  of  from  a  quarter  to  half  an  inch. 
The  endocardium  was  nearly  cartilagin- 
ous, and  tendinous  cords  passed  deeply 
into  the  substance  of  the  heart;  the  mus- 
cular structure  had  undergone  the  fatty 
degeneration,  and  the  surface  of  the  ven- 
tricle was  marked  by  callous  tuberosities. 
Under  the  microscope  in  the  points  of  a 
white  color  and  tendinous  structure,  the 

'  Gaz.  M^d.  de  Paris,  1845,  No.  .'52,  p.  845. 

'  Archiv.  fiir.  Path.  Anat.  und  Phys.  etc., 
1864,  p.  468. 

'  Le  Syphilis  Constitutionelle,  par  M.  Ru- 
dolphe  Virehow,  traduit  de  TAllpmand  par 
le  docteur  Paul  Picard,  Paris,  1860. 


muscular  fibres  had  disappeared  and  were 
replaced  by  fibrous  tissue.  At  the  apex 
of  the  heart  there  was  a  slight  dilatation, 
indicating  the  commencement  of  an  aneu- 
rism. 


PIBRO-CARTILAGINOUS  AND 
U«SEOU«  DEaENERATION. 

Under  these  terms,  authors  have  de- 
scribed changes  which  are  not  of  uncom- 
mon occurreuce.  Corvisart  has  related  a 
case  in  which  he  stales  that  the  walls  of 
the  left  ventricle  Were  at  least  an  inch  in 
Avidth,  and  nmch  hardened.  "At  the 
apex,  up  to  a  certain  point  and  through- 
out its  thickness,  the  muscular  structure 
was  cartilaginous.  The  fleshy  bodies  also 
had  acquired  a  remarkable  hardnc'S,  ap- 
proaching that  of  cartilage.'"  This  oc- 
curred in  a  man  sixty-four  years  of  age, 
wlii>  died  after  an  illness  of  about  two 
years'  duration  characterized  by  dyspn(ea, 
dropsy,  and  otlier  cardiac  symptoms.  The 
state  of  the  pericardium  is  not  mentioned, 
but  the  mitral  valve  was  also  cartilagin- 
ous. The  condition  here  described  was 
alluded  to  by  Laennec,  and  has  been  more 
fully  illustrated  liy  Cruveilhier.^ 

The  transformation  may  either  be  gene- 
ral or  difiiised,  extending  over  a  consider- 
able portion  of  the  heart ;  or  it  may  be 
partial  and  limited  to  a  small  part.  The 
diflused  or  more  general  change  is  chief! 3' 
seen  in  the  pariefis  of  the  right  ventricle, 
occurring  in  casrs  where  the  orifice  of  the 
pulmonary  artery,  the  pulnionic  circula- 
tion, or  the  left  auriculo-ventricular  aper- 
ture is  obstructed,  so  as  to  subject  the 
affected  part  to  long-continued  distension. 
This  condition,  which  is  well  known  to  all 
pathologists,  has  recently  Ijcen  made  the 
subject  of  a  paper  by  Sir  W.  Jenner.' 

The  other  or  partial  form  is  seen  in  the 
walls  of  the  left  ventricle,  and  especially 
at  the  apex  or  outer  waU.  When  existing 
to  a  marked  degree,  it  is  generally  com- 
bined with  some"  dilatation  of  the  cavity 
in  the  seat  of  the  transformation,  and  not 
unfrequently  with  bulging  of  the  walls  ; 
and  it  has  been  regarded  by  Cruveilhier 
as  the  first  step  towards  the  formation  of , 
the  true  lateral  or  partial  aneurisms. _  A 
view  somewhat  similar  is  also  maintained 
by  Rokitansky. 

In  the  sliohter  forms  of  the  degenera- 
tion, such  as  occur  in  cases  wdiere  the 
change  is  diffused,  the  structure  of  the 
heart  is  much  coarser  than  usual,  the  al- 
tered parts  ha.ve  a  yellowish  color  and  a 
peculiarly  hard  lealhery  feeling,  and  re- 
sist when   cut  by  the   knife.      The  more 


'  3me  ed.  1818,  p.  171,  obs.  28. 
2  Traits  d'Anat.  Path.  G^ii.  tome  iii.  1856, 
p.  601. 

n  Med.-Chir.  Trans,  vol.  xliii.  1860,  p.  199. 
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advanced  degrees  of  the  transformation 
are  only  seen  in  cases  in  which  the  disease 
is  limited  in  extent,  and  under  such  cir- 
cumstances the  muscular  structure  may 
be  almost  entirely  replaced  by  dense  white 
fibrous  material.  This,  as  before  men- 
tioned, is  generally  only  found  at  the  apex 
of  the  left  ventricle,  but  it  may  occur  over 
a  large  portion  of  the  outer  wall,  or  in  the 
interventricular  septum  and  fleshy  bodies; 
and  Cruveilhier  says  that  he  has  seen  the 
change  affecting  fully  a  third  of  the  mus- 
cular substance  of  the  organ. 

The  mode  in  which  the  transformation 
is  effected  probably  varies  in  dilferent 
cases.  Cruveilhier  supposed  that  it  was 
a  slow  change,  by  which  the  cellular  tis- 
sue in  the  muscular  substance  became 
thickened  and  indurated,  and  replaced  the 
atrophied  contractile  tissue.  Rokitansky 
refers  the  change  to  inflammation  ;  and 
there  can  be  no  doubt  that  inflammatory 
action,  affecting  the  peri-  and  endo-car- 
diuni  or  both  these  membranes,  and  in- 
volving to  a  greater  or  le^^s  extent  the 
interjacent  muscular  substance,  does  in 
some  cases  give  rise  to  the  alteration. 
This  is  shown  b}'  the  very  general  occur- 
rence of  thickening  and  induration  of  the 
investing  membranes,  or  of  adhesion  of 
the  visceral  and  reflected  layers  of  the 
pericardium,  in  cases  in  which  the  mus- 
cular structure  is  transformed.  The  rela- 
tive thinness  of  the  muscular  substance 
of  the  heart  at  the  apex  affords  apparently 
the  explanation  of  the  greater  frequency 
of  the  change  in  that  situation  ;  and  the 
proneness  to  endocarditis  on  the  left  side 
accounts  for  the  more  marked  changes 
being  only  found  in  the  walls  of  the  left 
ventricle. 

In  other  eases  the  change  is  probably 
due,  as  pointed  out  by  Sir  W.  Jenner,  to 
long-continued  congestion  of  the  sub- 
stance of  the  heart,  causing  slow  hyper- 
trophy and  induration  of  the  connective 
tissue  and  secondary  atrophy  of  the  mus- 
cular fibres.  This  seems  the  mode  in 
which  the  diffused  and  general  induration 
of  the  walls  of  the  right  ventricle  is  pro- 
duced, though  there  does  not  appear  to 
be  any  adequate  reason  why  it  should  be 
so  frequently  confined  to  the  right  side. 
In  yet  other  cases  the  transformation  is 
probably  the  result  of  the  imperfect  or- 
ganization of  fibrinous  material,  which,  in 
connection  with  an  altered  condition  of 
the  blood,  is  effused  beneath  the  investing 
membranes  or  in  the  substance  of  the 
heart.  These  effusions  are  not  of  unfre- 
quent  occurrence  and  generally  co-exist 
with  similar  depositions  in  the  spleen, 
kidneys,  &c.  Whatever  be  the  mode  in 
which  the  disease  commences,  the  subse- 
quent changes  correspond,  the  connective 
tissue  becomes  greater  in  quantity  and 
more  solid,  and  by  its  contraction  com- 
presses the  muscular  structure  and  so  leads 


to  its  atrophy,  and  in  some  instances  to 
its  entire  disappearance.  It  is  not,  pro- 
perly speaking,  a  degeneration  or  trans- 
formation of  the  muscular  substance,  but 
the  replacement  of  the  muscle  by  fibrous 
tissue. 

The  older  writers  frequently  speak  of 
the  conversion  of  portions  of  the  heart 
into  bone,  or  of  bones  being  found  in  the 
substance  of  the  heart,  and  most  patholo- 
gists have  met  with  cases  of  the  kind. 
When  such  formations  do  not  occur  in 
connection  with  chronic  pericarditis  or  in 
old  false  membranes,  and  are  not  trace- 
able to  the  calcification  of  the  fibrous 
structures  around  the  orifices  or  in  the 
valves,  they  take  place  in  portions  of  the 
muscular  substance  which  have  under- 
gone the  changes  now  described.  Such 
formations  are  not,  however,  to  be  re- 
garded as  truly  bony,  though  they  may  be 
very  bard,  thick,  and  of  large  size.  They 
consist  indeed  only  of  granules  of  calca- 
reous matter,  deposited  in  the  altered  tis- 
sue, without  any  of.the  elements  of  true 
bone  structure. 


POLYPOID  GROWTHS. 

Most  writers  on  cardiac  pathology  men- 
tion polypoid  growths  as  occurring  in  the 
difleritnt  cavities  of  the  heart.  There  can, 
however,  be  no  doubt  that  many  of  the 
cases  which  have  been  described  as  of 
this'  description  were  only  instances  in 
which  decolorized  coagula  were  adherent 
to  the  lining  membrane.  Such  mav  be 
concluded  to  have  been  the  nature  of  the 
bodies  described  by  Dr.  Ryan'  and  Mr. 
Stewart,'  which  have  been  frequently  re- 
ferred to  by  authors.  In  other  instances, 
however,  it  may  be  inferred  that  the  for- 
mations observed  were  new  growths. 
Such  apparently  were  the  polypi  described 
by  Mr.  Reeves,  Mr.  Mayo,*  and  Mr.  Wil- 
kinson King,^  and  by  MM.  Puisaye',  Du- 
breuil,'  Chohsy,^  and  Bouillaud.'  Most  of 
these  cases  have  been  collected  by  M. 
Aran,  in  a  memoir  published  in  1846.'° 
Two  other  similar  cases  are  described  by 
Dr.  Wilks"  and  Mr.  Birkett,'nnthePatho- 

•  Case  of  M.  Renauldin  ;  Corvisart,  p.  175. 

2  Med.  Gaz.  vol.  iii.  1829,  p.  336. 

"  Ed.  Med.  and  Surg.  Jour.  vol.  xii.  1817, 
p.  182. 

<  Outlines  of  Human  Pathology,  1836,  p. 
472. 

5  Lancet,  1842,  vol.  ii.  p.  428. 

«  Gaz.  M^d.  de  Paris,  1843,  p.  270. 

'  Ibid.  p.  512.  Two  cases,  one  of  which  is 
quoted  by  Bouillaud. 

8  Revue  M6dicale,  1833,  tome  ii.  p-  425, 
quoted  by  Aran,  p.  278. 

3  Vol.  ii.  p.  170,  obs.  105. 

">  Arch.  G«n.  de  M^d.  4me  s6rie,  tome  xi. 
1846,  p.  274. 
"  Vol.  viii.  p.  150.  '"  Vol.  i.  p.  224. 
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logical  Transactions,  and  one  has  fallen 
uudei-  ray  own  notice. 

The  true  polypoid  growths  appear  gen- 
erally to  occur  in  the  left  auricle,  and  to 
be  most  usually  attached  to  the  fibrous 
zone  of  the  auriculo-ventrioular  valves. 
Sometimes  they  are  connected  with  some 
other  part  of  the  walls  of  the  cavity,  or 
are  found  in  the  right  auricle  or  either 
ventricle.  When  in  the  former  situation, 
they  frequently  project  through  the  au- 
riculo-ventricular  aperture  into  the  cavity 
of  the  left  ventricle.  They  vary  consider- 
ably in  size  in  different  instances.  Some 
have  been  compared  to  partridge's  or 
pigeon's  eggs  or  to  walnuts  ;  others  to 
hen's  eggs ;  and  yet  others  are  stated  to 
have  filled  the  cavity  from  which  they 
sprang.  Most  usually  they  assume  a  pyri- 
form  or  cordate  shape,  and  are  attached 
to  the  walls  of  the  cavity  by  a  more  or 
less  constricted  pedicle.  The  surluce  of 
the  growths  is  sometimes  smooth,  some- 
times nodulated  or  studded  with  vegeta- 
tions ;  and  most  generally  they  are  cov- 
ered wholly  or  in  part  by  the  endocardium, 
this,  especially  at  the  root,  being  thick- 
ened and  indurated.  Tliey  may  consist 
of  a  simple  growth,  or,  on  the  contrary, 
may  be  composed  of  difterent  portions. 
The  precise  nature  of  the  bodies  is  not 
clear  in  the  accounts  of  several  of  the 
published  cases.  Mr.  Burns  says,  in  ref- 
erence to  that  which  he  has  described, 
that  it  was  dense,  laminated,  and  fully 
organized,  and  closely  resembled  the  po- 
lypi of  the  nose.  Mr.  Mayo  is  in  doubt 
whether  the  specimen  he  mentions  was  to 
be  regarded  as  a  slowly  growing  polypus, 
or  a  medullary  sarcomatous  growth.  In 
the  case  which  occurred  at  the  Middlesex 
Hospital,'  the  structure  of  the  tumor  is 
compared  to  the  spleen;  in  that  of  M, 
Puisaye  the  growth  is  stated  to  have  been 
fungous,  and  to  have  had  the  aspect  and 
consistence  of  gelatine ;  and  in  those  of 
M.  Dubreuil,  the  tumors  are  called  fibrous 
or  albugineous.  Dr.  Wilks  and  the  re- 
porters on  his  case  described  the  tumor 
as  fibrous,  and  Mr.  Birkett  regards  the 
specimen  he  exhibited  as  fibroid.  The 
growths  are  included  by  Mr.  Aran  under 
the  general  term  of  "Tumeurs  fongeuses 
sanguines."  The  specimen  which  fell 
under  my  own  notice  was  about  the  size 
of  a  walnut ;  it  was  attached  to  the  auricu- 
lar surface  of  the  mitral  valve,  was  of  a 
rounded  form  with  a  short  and  thin  pedi- 
cle, and  was  studded  on  its  upper  surface 
with  vegetations  or  granulations.  It 
was  apparently  covered  by  endocardium 

'  Lond.  Med.  Gaz.  vol.  xv.  (1834-35),  vol. 
i.  p.  671. 


throughout,  and  was  of  a  pearly  white 
color  and  obviously  fibrous  structure.  The 
subject  of  the  disease  was  a  young  woman 
who  was  insane  and  died  of  gangrene  of 
the  extremities,  but  had  not  "during  life 
presented  any  symptoms  attracting  atten- 
tion to  the  heart. 

Tlie  mode  of  origin  of  these  growths 
probably  varies  in  different  cases.  In 
some  instances  they  may  be  simply  ad- 
herent clots  which  have  become  organ- 
ized ;  in  others  they  probably  originate  in 
inflammatory  exudations  in  the  suljserous 
cellular  tissue.  Indeed,  this  would  ap- 
pear to  be  the  most  usual  mcjde  of  origin 
of  the  polypoid  growths,  for,  as  lielore 
stated,  they  generally  spring  from  the 
fibrous  tissue  of  the  left  auriculo-ventricu- 
lar  aperture  and  valves,  and  are  usually 
covered  by  tlie  endocardium.  As  might 
be  expected,  the  cavities  in  which  these 
bodies  are  developed  are  ordinarily  con- 
siderably dilated  ;  and  similar  effects  are 
produced  on  other  parts  of  the  heart  to 
those  which  would  result  from  obstruc- 
tions of  any  other  kind  in  the  same  situa- 
tion. 

The  polypoid  growths  have  been  met 
with  at  various  ages  and  in  both  sexes, 
and  generally  in  persons,  who,  for  a 
longer  or  shorter  time,  have  presented 
obvious  symptoms  of  cardiac  disease. 
When,  as  in  most  of  the  cases  on  record, 
the  bodies  obstruct  the  orifices  of  the 
heart  or  interfere  with  the  action  of  the 
valves,  they  give  rise  to  the  ordinary 
effects  of  valvular  disease,  which  manifest 
themselves  by  the  usual  signs.  In  one 
very  interesting  case,  quoted  by  M.  Aran 
from  the  "  Annali  Universali  "  for  1H44,' 
a  pulsating  tumor  was  observed  for  a  con- 
siderable period  before  the  deatli  of  the 
patient,  on  the  left  side  of  the  upper  part 
of  the  sternum,  between  the  cartilages  of 
the  second  and  third  ribs  ;  and  this  ulti- 
mately attained  a  considerable  size.  After 
death  a  tumor  was  found  to  occupy  the 
upper  and  anterior  part  of  the  heart,  and 
proved  to  be  connected  with  the  left 
auricle.  The  pericardium  was  inflamed 
and  covered  with  recent  exudation.  The 
precise  situation  and  character  of  the 
tumor  is  not  clear  from  the  desr-ription. 
M.  Aran^  also  quotes  from  Schmidt,  a  case 
in  which  a  hollow  body  was  f()\md  fiUmg 
the  riijht  auricle,  passing  through  the 
auricuio-ventrieular  aperture,  and  com- 
municating with  the  cavity  of  the  aorta 
by  an  opening  between  the  sigmoid 
valves. 


'   Snpra,  obs.  x.  p.  275. 
2  Obs.  xviii.  p.  287. 
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PNEUMO-PERICARDIUM. 


p:n^eumo-peeicaedium. 

By  J.  Warburton  Begbib,  M.D. 


This  is  the  term  employed  to  designate 
the  presence  of  air  in  the  cavity  of  the 
pericardium,  and  may  be  applied  to  that 
coudition,  whether  or  not  the  signs  of  in- 
flammatory action  in  tlie  sac  are  present. 
There  exis"t  three  diflerent  ways  in  which 
an  accumulation  of  air  in  the  pericardial 
sac  may  be  determined  :  1st.  Such  may  he 
the  direct  product  of  the  irritated  mem- 
brane itself.  It  is  admitted  that,  occa- 
sionally, air  is  produced  in  the  cavities  of 
the  pleura  and  peritoneum,  when  these 
are  the  seat  of  inflammatory  action,  and 
if  this  be  the  case,  there  can  be  no  reason 
why  the  same  formation  should  not  occur 
within  the  pericardium.  Dr.  Stokes  has 
recorded  an  instance  of  this  nature,  in 
which,  although  recovery  happily  oc- 
curred, and  the  diagnosis  must  therefore 
he  regarded  as  inferential  rather  than  de- 
monstrative, the  opinion  expressed  by 
him  seems  alone  tenable.  "  I  could  form," 
he  says,  "no  conclusion  but  that  thepei'i- 
cardium  contained  air  in  addition  to  an 
effusion  of  serum  and  coagulated  lymph. " ' 
2d.  Air  may  result  from  the  decomposi- 
tion of  fluid  in  the  pericardium.  Laennec 
and  other  observers  have  not  onlj-  pointed 
out  the  physical  signs  which  in  their 
opinion  indicate  the  existence  of  this 
lesion,  but  the  former,  more  particularly, 
has  in  all  probability  greatly  exaggerated 
the  frequency  of  its  occurrence.  The 
eifusion  of  fluid  and  air  into  the  peri- 
cardial sac,  in  the  opinion  of  Laennec,  is 
a  phenomenon  likely  to  occur  in  the  last 
stages  of  all  diseases,  and  its  existence  he 
believed  himself  able  to  recognize  both  by 
percussion  and  auscultation.  "  L'epan- 
ehement  liquide  et  aeriforme  h,  la  fois  du 
Periearde  pent  avoir  lieu  dans  I'agonie  de 
i  toutes  les  maladies.  II  m'est  arrive  quel- 
*  quefois  de  I'annoncer  a  une  resonnance 
plus  claire  du  bas  du  sternum,  survenue 
depuis  peu  de  jours,  ou  a  un  bruit  de  fluc- 
tuation determine  par  les  battements  du 
cceur  et  par  les  inspirations  fortes."^  In 
a  case  recorded  by  M.  Bricheteau,  to 
which  reference  is  made  in  Bouillaud's 
work,  ''  Traite  des  Maladies  du  Coeur,"  as 
well  as  in  a  note  by  Andral  to  his  edition 
of  Laennec's  Treatise,  and  which  is  also 

'  Diseases  of  the  Heart  and  Aorta,  p.  21. 

^  Traits  de  I'Auscnltation  mediate :  Des 
Maladies  du  CcBur — Du  Pneumo-P^rioarde, 
chap,  xxiii. 


alluded  to  by  Dr.  Stokes  and  Dr.  Walshe, 
the  diagnosis  of  air  as  well  as  fluid  exist- 
ing in  the  sac  of  the  pericardium  was 
made  during  the  life  of  the  patient,  and 
depended  chiefly  on  the  presence  of  a 
peculiar  sound  with  the  heart's  action,  a 
sound  compared  by  Bricheteau  to  that 
produced  by  a  water-wheel  ("  I'eauagitee 
par  la  roue  d'un  mouHn"),  while  on  ex- 
amination after  death  the  pericardium 
was  found  to  be  occupied  by  a  peculiar 
fluid  of  very  fetid  character,  air  escaping 
with  a  whistling  sound  when  the  sac  was 
ojiened.  Acknowledging,  however,  the 
occasional  occurrence  during  life  of  Pneu- 
mo-pericardium,  as  the  result  of  decom- 
position in  fluid  occupying  the  sac,  it  is 
manifest  that  this  source  of  the  lesion  is 
of  much  greater  frequency  as  a  post- 
mortem occurrence.  Laennec,  indeed, 
has  acknowledged  this,  for  after  alluding 
to  Pneumo-pericardium  as  of  common 
existence  in  autopsies,  he  adds,  "Et 
surtout  de  ceux  (cadavres)  qui  ont  ete 
gardes  pendant  un  certain  temps."  3d. 
Air  may  reach  the  pericardium  from  a 
distance,  through  perforation,  and  the 
establishment  of  a  conmumication  be- 
tween its  cavity  and  that  of  any  hollow 
organ  normally  containing  air.  Thus  the 
sources  of  the  air  may  be  various,  and  the 
event  may  further  be  the  result  of  direct 
injury  or  of  disease.  A  very  remarkable 
illustration  is  mentioned  by  Dr.  "Walshe, 
in  which  a  communication  was  established 
between  the  oesophagus  and  pericardium, 
in  an  attempt  to  swallow  a  long  blunt 
instrument,  a  juggler's  knife— the  case 
terminated  fatally.'  A  case  of  traumatic 
Pneumo-pericardium,  unattended  by  in- 
flammation and  resulting  in  complete  re- 
covery, is  given  by  Dr.  Austin  Flint,  to 
whom  it  was  related  by  Dr.  Knapp  of 
Louisville.  "The  patient  was  stabbed 
with  a  knife,  which  penetrated  the  pleural 
cavity  and  perforated  slightly  the  peri- 
cardium. A  splashing  sound  with  the 
heart's  action  was  immediately  heard, 
which  continued  for  a  few  days  and  dis- 
appeared. The  symptoms  and  signs,  sub- 
sequently, did  not  denote  pericarditis,  but 
the  patient  had  pleurisy,  which  was  fol- 
lowed by  considerable  contraction  of  the 

>  Diseases  of  the  Heart.     See  pp.  46  and 
271. 
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left  side.  The  splashing  sound  in  this 
case,"  continues  Dr.  Fhnt,  "was  fairly 
attributable  to  the  presence  of  air  and 
probably  a  little  blood  within  the  pericar- 
dium."' Whether  the  inference  that  no 
ittflammation  of  the  Pericardium  succeeded 
the  injury  in  this  instance  be  correct  or 
not,  there  can  be  no  doubt  that  the  ordi- 
nary result  of  a  perforation  of  the  sac, 
whether  by  wound  or  by  communication 
establislied  between  it  and  any  organ  con- 
taining air,  is  pericarditis.  Dr.  Walshe 
observes  in  regard  to  the  latter:  "Now 
Pneunio-pericarditis  must  exist  tempo- 
rarily, be  it  for  ever  so  few  minutes,  as 
the  sole  result  of  perforative  communica- 
tion between  the  pericardial  sac  and  any 
hollow  viscus  containing  gas  ;  but  in  this 
isolated  state  it  has  never  been  obserced, 
pei'icarditia  Imvlmj  supervened  before  clini- 
cal examinittion  has  been  made.'" 

After  the  operation  of  Paracentesis 
Pericardii  and  injections  of  iodine  into 
the  sac,  physical  sii^ns  have  been  discov- 
ered precisely  similar  in  character  to 
those  met  with  in  traumatic  cases.  Such 
resulted  in  the  memorable  instance  re- 
corded by  the  late  M.  Aran  under  the 
title,  "Pericardite  avec  epanchement, 
traitee  avec  succes  par  la  ponction  et  I'in- 
jection  ioilee." 

Of  communication  established  between 
the  Pericardium  and  neighboring  organs 
tlirough  the  progress  of  disease,  and  per- 
mitting the  entrance  of  air  into  the  cavity 
of  the  former,  several  instances  have  been 
recorded  by  ditferent  writers.  Dr.  Graves 
has  furnished  a  remarkable  example  of 
communication  by  fistulous  opening  be- 
tween the  stomach  and  an  hepatic  ab- 
scess on  tlie  one  hand,  and  the  peri- 
cardium on  the  other.^  Dr.  M'Dowel 
e.Khibited  to  the  Pathological  Society  of 
Dublin  the  morbid  appearances  in  a  case 
of  communication  established  between  a 
cavity  in  the  left  lung  and  the  pericar- 
dium.^ The  writer  has  placed  on  record 
the  history  of  a  very  interesting  case,  in 
which  disease  of  a  cancerous  nature  pri- 
marily affecting  the  oesophagus,  sulose- 
quently  involved  adjacent  organs,  giving 
rise  to  pericarditis  with  effusion,  and  ulti- 
mately by  perforation  led  to  Pneumo- 
pericardium. When  the  close  a.natomical 
relationsliip  of  oesophagus  to  the  pericar- 
dium, the  former  lying  in  the  posterior 
mediastinum  in  contigmty  with  the  pos- 
terior portion  of  the  pericardium  for 
nearly  two  inches,  is  considered,  it  will 
be  seen  how,  in  their  conditions  of^  disease 

'  A  Practical  Treatise  on  the  Diagnosis, 
Pathology,  and  Treatment  of  Diseases  of  the 
Heart.     By  Austin  Flint,  M.D. 

^  Clinical  Lectures,  edited  by  Dr.  Neligan. 
Edition  of  1864,  page  616. 

'  See  Dr.  Stokps's  work,  p.  23,  also  p.  35  ; 
and  Dr.  Walshe's  work,  p.  271. 


likewise,  the  one  is  very  apt  to  influence 
the  other.  In  the  instance  now  specially 
referred  to,  a  careful  scrutiny  had  led  to 
the  opinion  that  rupture  of  the  ffisopha- 
gus  where  in  contact  with  the  pericar- 
dium, and  affected  by  cancer,  had  taken 
place,  and,  as  a  result  of  the  perforation, 
that  the  passage  of  air  into  the  pericardial 
sac  had  occurred.  Post-mortem  exami- 
nation confirmed  the  correctness  of  the 
diagnosis.  On  opening  the  chest,  the 
pericardium,  marked  by  the  pressure  of 
the  ribs,  bulued  forwards,  and  on  being 
punctured  air  escaped.  Several  ounces  of 
dark-brown  fetid  fluid  existed  in  the  sac : 
lymph,  recent  in  its  deposition,  and  of 
yellowisli  color,  coated  the  inner  surface 
of  the  membrane.  Cancerous  ulceration, 
and  destruction  to  a  considerable  extent 
of  the  wall  of  the  oesophagus  existed,  cor- 
responding to  its  usual  point  of  contact 
with  the  pericardium.' 

In  the  diagnosis  of  Pneumo-pericar- 
dium,  of  Pncumo-hydropericardium,  and 
Pneumo-pericarditis,  reliance  may  reason- 
abl}''  be  placed  on  the  physical  signs  as 
determined  by  percussion  and  ausculta- 
tion. Laennct',  who,  as  already  observed, 
exaggerated  the  frequency  of  the  occur- 
rence of  air  in  the  pericardial  sac  before 
death,  speaks  <]f  three  signs  to  be  expected 
when  air  and  fluid  exist  in  the  pericar- 
dium. 1.  Unusual  resonance  over  tlie 
lower  part  of  the  sternum :  2.  Pluctua- 
tion  sound  ("bruit  de  fluctuaticm")  audi- 
ble with  the  action  of  the  heart,  and  on 
deep  inspiration.  3.  This  specially  relat- 
ing to  the  diagnosis  of  simple  Pneumo- 
pericardium, tliat  is,  without  fluid  effu- 
sion, or  inflammatory  product;  the  heart's 
sounds  being  heard  at  a  distance  from  the 
chest.  Upon  this  sign  the  distinguished 
inventor  of  auscultation  placed  very  great 
reliance.  Dr.  Stokes,  whose  entire  ob- 
servations on  the  subject  of  Pneumo-peri- 
carditis are  most  instructive,  noticed  the 
fact  of  the  heart's  sounds  being  heard  at 
a  distance  in  a  case  which  he  lias  record- 
ed ;  he  remarks,  however,  that  this  indi- 
cation did  not  exist  in  the  instances  of 
Dr.  Graves  and  Dr.  M'Dowel,  already 
alluded  to.  Auscultation  over  the  region 
of  the  heart,  when  practised  by  the  vriter 
in  the  case  which  fell  under  his  own  ob- 
servation, revealed  the  probable  existence 
of  air  and  fluid  in  the  pericardial  sac,  by 
the  extraordin.ary  guggling  sound  which 
accompanied  the"  heart's  action— a  sound 
which  cannot,  he  thinks,  be  better  de- 
scribed than  as  a  churning  splash.  Dr. 
Stokes  gives  the  following  description  of 
the  sounds  which  he  observed  :—"  They 
were  not  the  rasping  sounds  of  indurated 
lymph,  or  the  leather  creak  of  Collin,  nor 

1  Observations  in  Clinical  Medicine,  by  J. 
Warburton  Begbie,  M.D.  Edinburgh  Medical 
Journal,  1862. 
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those  proceeding  from  pericarditic  ■with 
valvular  murmurs,  but  a  mixture  of  va- 
rious attrition  murmurs  with  a  large 
crepitating  and  guggling  sound,  while  to 
all  these  phenomena  was  added  a  distinct 
metallic  character.  In  the  whole  of  my 
experience  I  never  met  so  extraordinary 
a  combination  of  sounds.  The  stomach 
was  not  distended  by  air,  and  the  lung 
and  pleura  were  unaffected,  but  the  re- 
gion of  the  heart  gave  a  tympanitic  bruit 
de  potfe'.e  on  percussion,  and  I  could  form 
no  other  conclusion  but  that  the  pericar- 
dium contained  air  in  addition  to  an  eftu- 
sion  of  serum  and  coagulable  lymph." 
The  phenomena  on  auscultation  and  per- 
cussion thus  graphicallj'  described  by  Dr. 
Stokes,  will  receive  a  farther  value  as  in- 
dicatins  the  existence  of  Pneumo-pericar- 
ditis,  if  in  addition  there  be  noticed,  as 
was  done  by  Dr.  Walshe  in  the  singular 
case  of  traumatic  communication  between 
the  oesophagus  and  pericardium,  a  dull  or 
tympanitic  sound  over  the  precordial  re- 
gion, according  to  the  position  assumed 
by  the  patient.  Even  without  this  indi- 
cation, and  in  default  of  a  metallic  char- 


acter attaching  itself  to  the  cardiac 
sounds,  as  noticed  by  Dr.  Stokes,  the 
diagnosis  of  Pneumorpericarditis,  or,  to 
be  "still  more  explicit,  of  Hydropneumo- 
pericarditis,  may  be  made  from  observing 
a  guggling  or  churning  splash  sound  with 
the  heart's  action  limited  to  the  cardiac 
region,  with  which  more  or  less  of  tympa- 
nitic precordial  resonance  on  percussion 
is  associated.  These  signs  will  be  still 
more  available,  if  the  guggling  sound  has 
been  noticed  to  succeed  a  distinct  friction 
sound,  and  the  tympanitic  has  replaced  a 
dull  percussion  note. 

It  is  satisfactory  to  note  that  the  phe- 
nomena to  which  attention  has  now  been 
called,  and  which  serve  to  indicate  the 
existence  of  a  ver}-  serious  lesion,  are  not 
necessarily  of  a  fatal  import.  In  Dr. 
Stokes's  case,  as  already  noticed,  recovery 
resulted,  and  in  the  instance  of  Pneumo- 
pericardium, traumatic  in  origin,  noticed 
by  Dr.  Knapp,  and  recorded  by  Dr.  Fhnt, 
the  termination  was  equally  gratifying. 
"We  may  indulge  the  hope  that  the  records 
of  medicine  may  yet  contain  other  exam- 
ples of  a  similar  nature. 


PERICAEDITIS. 

By  Francis  Sibson,  M.D.,  F.R.S. 


CLIlSriCAL  HISTORY  OP  PERICAE- 
DITIS AS  IT  OCCURRED  IN  THE 
AUTHOR'S  PRACTICE  IN  ST. 
MARY'S  HOSPITAL. 

iNTLAMMATlOisr  of  the  Surface  of  the 
heart  and  the  lining  of  the  pericardial  sac 
occurs  so  very  rarely  by  itself,  and  is  so 
generally  one  of  the  attendant  affections 
of  a  general  disease,  such  as  acute  rheu- 
matism, Bright's  disease,  and  pyaemia  or 
the  secondary  inflammations ;  or  of  a 
local  aflection,  such  as  aneurism  of  the 
aorta  or  cancer  ;  or  of  a  local  injury;  that 
we  cannot  practically  regard  it  as  a  dis- 
tinct disease.  Pericarditis  is,  indeed, 
with  very  rare  exceptions,  one  of  the  in- 
flammations attendant  upon  those  dis- 
eases or  injuries. 

Pericarditis  occurs  so  much  more  fre- 
quently in  acute  rheumatism  than  in  any 
other  disease,  that  I  shall  first  consider 
the  affection  as  it  exi.sts  in  connection 
with  that  disease  ;  and  in  so  doing  shall 
examine  the  proportion  of  my  cases  of 
acute  rheumatism  that  were  affected  with 


Pericarditis,  and  shall  describe  the  pro- 
gress of  that  affection  in  those  cases. 


RHEUMATIC  PERICARDITIS. 

I  possess  notes  of  326  cases  of  acute 
rheumatism  that  were  admitted  under 
my  care  into  St.  Mary's  Hospital  during, 
the  fifteen  years  ending  in  the  autumn  of 
11^(36.  This  number  does  not  include  four- 
teen patients  in  whom  it  was  doubtful 
whether  the  affection  was  acute  rheuma- 
tism or  acute  gout. 

One-fifth  of  those  cases '  (63)  were  at- 
tacked with  Pericarditis,  which  was  ac- 

>  In  two  of  those  cases  (59,  61)  the  evidence 
of  pericarditis  was  slight  and  perhaps  doubt- 
ful, but  I  am  of  opinion  that  in  both  of  them 
the  affection  existed  though  in  a  slight  and 
transient  form.  The  numbers  thus  given 
here  and  elsewhere  refer  to  the  individual 
casps  of  Pericarditis  as  they  occur  in  my 
records,  so  that  the  reader  may  trace  for  him- 
self each  of  those  cases  as  it  appears  from 
part  to  part  of  this  analysis. 
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companied  in  all  but  nine  instances  (54) 
by  endocarditis,  and  fully  one-third  of 
them  with  simple  endocarditis  (108),  while 
in  only  one-fourth  of  them  was  there  no 
evidence  of  either  endocarditis  or  pcriciir- 
ditis  (79).  There  was,  however,  an  inter- 
mediate group,  amounting  nearly  to  one- 
fourth  of  "the  whole  number  (76),  in  which 
endocarditis,  though  not  established,  was 
either  threatened  or  probable,  the  signs  of 
that  affection  being  either  transient  or 
imperfect.  I  think  that  we  may  class 
this  intermediate  group  arbitrarily  into 
two  divisions,  and  consider  that  in  one- 
half  of  them  there  was  endocarditis,  and 
that  in  the  other  half  there  was  no  endo- 
carditis. 

If  we  add  the  cases  of  pericarditis  that 
were  also  affected  with  endocarditis  (54) 
and  half  of  those  in  which  endocarditis 
was  threatened  or  probable  (38),  to  those 
in  which  simple  endocarditis  w  is  present 
(108),  we  shall  find  that  in  my  patients 
inflammation  of  the  interior  of  the  heart 
(200)  was  fully  three  times  as  frequent  as 
inflammation  of  the  exterior  of  the  lieart 
(63). 

This  summary,  otherwise  stated,  stands 
thus : — 

Cases  of  acute  rheumatism  with 

Pericarditis 63 

Cases  in  which  the  Pericar- 
ditis was  accompanied  by 
endocarditis 54 

Cases  of  simple  endocarditis     .  108 

Cases  of  threatened  or  probable 
endocarditis 76 

Cases  in  which  there  was  no  sign 
of  endocarditis 79 

Total  number  of  cases  of  acute 

rheumatism 32G 


I.— Sex,  Age,  and  Occupation  in 
Acute  Kheumatism  in  especial 
relation  to  pericarditis. 

Sex. — Acute  rheumatism  affected  the 
female  se.K  somewhat  more  frequently 
than  the  male  sex  in  the  proportion  of 
168  to  1.58. 

Pericarditis  attacked  35  male  and  28 
female  patients,  so  that  nearly  one  in  four 
of  the  former  (35  in  154),  and  only  one  in 
six  of  the  latter  (28  in  166)  were  affected 
by  it.  Endocarditis  was  also  present  in 
31  of  the  male  and  23  of  the  female  pa- 
tients affected  with  pericarditis. 


Simple  endocarditis,  on  the  other  hand, 
attaclced  47  male  and  61  female  patients, 
while,  in  addition,  endocarditis  was 
threatened  or  probable  in  32  male  and  41 
female  patients. 

Tlie  cause  of  the  greater  proportional 
frequency  of  Pericarditis,  usually  accom- 
panied by  endocarditis,  in  the  male  sex, 
and  of  simple  endocarditis  in  the  female 
sex  in  these  cases,  will,  I  think,  be  in  part 
explained  by  the  influence  of  age  and 
occupation  on  acute  rheumatism  and  its 
complications. 

Age.— One-halt  of  the  male  (17  in  34)> 
and  more  than  one-half  of  the  female  pa- 
tients (17  in  27)1  aftected  with  Pericardi- 
tis, were  below  the  age  of  21 :  ■\\hile  two- 
tifths  of  the  male  (13  in  34)  and  only  one- 
seventh  of  the  female  patients  (4  in  27) 
were  above  the  age  of  25. 

If  we  group  these  two  classes  of  cases 
separately  in  relation  to  age,  and  compare 
them  with  each  other,  we  find  that  acute 
rheumatism  attacked  70  male  and  77 
female  patients  below  the  age  of  21,  and 
that  of  these  17  of  ench  sex  were  allected 
with  Pericarditis,  combined  with  endocar- 
ditis in  all  but  one  or  two  cases,  and  25  of 
the  males  and  32  of  the  females  with  sim- 
ple endocarditis  ;  that  in  12  of  the  males 
and  20  of  the  females  endocarditis  was 
threatened  or  probable,  and  that  in  15  of 
the  males  and  in  only  8  of  the  females 
there  was  no  sign  of  inflammation  of  the 
heart,  within  or  without. 

On  the  other  hand,  we  find  that  acute 
rheumatism  affected  53  men  and  53  women 
ahdvetheage  of  25,  and  that  of  these  13  men 
(13  in  53  or  one-fourth)  and  only  4  women 
(4  in  .53  or  one-thirteenth)  were  aftected 
with  Pericarditis  which  was  usually  ac- 
companied by  endocarditis,  and  13  men 
and  17  women  with  simple  endocarditis  ; 
that  in  11  men  and  11  women  endocardi- 
tis was  threatened  or  probable  ;  and  that 
the  residue,  or  16  men  and  21  women, 
gave  no  sign  of  inflammation  of  the 
heart. 

The  accompanying  Table  shows  the 
proportion  in  which  endocarditis  and 
Pericarditis  were  absent  or  present  in  the 
cases  of  acute  rheumatism,  and  the  influ- 
ence of  age  and  sex  in  the  proportionate 
production  of  those  affections  of  the  heart 
in  that  disease. 

'  The  age  of  one  of  the  35  male  patients 
and  that  of  one  of  the  28  female  patients  was 
not  stated. 
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We  thus  see  that  in  these  cases  of  acute 
rheumatism,  iutiammation  of  tlie  heart, 
grouping;  togetlier  tliose  in  which  it  at- 
tacked llie  interior  and  the  exterior  of  the 
organ,  atiected  the  young  below  21  (91  in 
147)  more  frequenth'  than  the  adult  above 
2-3  (47  in  10(j) ;  that  tlie  heart  was  more  fre- 
quently free  from  sigii.s  of  inflammation  in 
the  adult  above  li.")  (157  in  106),  and  espe- 
cially in  women  (■_'!  in  .Jo),  than  in  the 
young  below  "il  (24  in  147),  and  especially 
in  girfs  (8  in  77)  ;  that  endocarditis  was 
threatened  or  iiroliable  as  often  in  the 
young  below  21  (32  in  147)  as  in  the  adult 
above  2.5  (22  in  100)  ;  and,  this  being  the 
point  to  whicli  I  would  especially  call 
attention  that  Pericarditis— while  it  af- 
fected the  two  sexes  in  nearly  equal  pro- 
portions below  the  age  of  21,  the  male 
patients  (17  in  7U)  a  little  more  frequently 
than  the  female  p.itients  (17  in  77) — at- 
tacked men  above  tlie  ago  of  2.")  (13  in  53) 
three  times  more  tVcqiu'iitl}'  than  women 
above  that  age  (5  in  53). 

Ocruiiiition. — The  study  of  the  influence 
of  occupation  on  the  occurrence  of  acute 
rheumatism  and  on  the  production  of  in- 
flammation of  the  heart,  both  outside  and 
in,  throws  light  in  two  directions,  one  on 
the  influence  of  sex,  the  other  on  that  of 
age  in  producing  those  affections. 

The  accompanying  Tables  show  (I. 
pages  478-81)  the  influence  of  occupation 
in  acute  rheumatism  in  relation  to  age  ; 
the  presence  or  absence  of  endocarditis 
and  Pericardisls  ;  the  degree  of  the  affiac- 
tion  of  the  joints,  and  that  of  the  heart : 
and  (II.  pages  482-5),  for  the  sake  of  com- 
parison, of  ages  (1)  of  1000  patients,  taken 
consecutively,  with  an  occasional  break, 
from  my  hospital  books,  affected  with  all 
other  internal  diseases  besides  acute  rheu- 
matism and  acute  gout,  and  (2)  of  326 
cases  of  acute  rheumatism  with  its  attend- 
ant Pericarditis  and  Endocarditis,  in  re- 
lation to  occupation. 

I  take  female  domestic  servants  first, 
since  they  formed  nearly  one-third  (101 


in  326)  of  the  whole  number  of  those  of 
both  sexes,  and  nearly  three-fifths  of  those 
of  the  female  sex  (101  in  168)  who  were 
affected  with  acute  rheumatism.  Among 
those  patients  atiected  with  other  dis- 
eases than  acute  rheumatism,  female  ser- 
vants formed  one-fifth  of  the  whole  num- 
ber (204  in  1000)  and  two-fifths  of  the 
female  patients  (204  in  453).  Nearly  two- 
tliirds  of  the  female  patients  affected  with 
acute  rheumatism  were  below  the  age  of 
21  (57  in  100),  while  of  tliose  affected  with 
other  diseases,  only  one-third  were  below 
that  age  (64  in  195,  or  33  per  cent.). 

The  influence  of  that  eniployinent  in 
causing  Pericarditis  and  endocarditis  in 
acu*e  rheumatism,  especially  below  tlio 
age  of  21,  is  remarkable.  Of  the  whole 
number  of  101  servants  only  1.3— one- 
eighth — presented  no  sign  of  inflamma- 
ti(5n  of  the  heart,  while  one-fifth  of  tbeiii 
(19)  were  attacked  with  Pericarditis,  ac- 
companied in  all  but  one  instance  with 
endocarditis  also,  and  two-fifths  of  them 
(43)  with  simple  endocarditis,  while  in 
the  remaining  fourth  part  (26)  endocardi- 
tis was  either  threatened  or  probable. 
Servants  formed  fully  two-thirds  of  the 
whole  of  the  female  patients  affiscted  with 
Pericarditis  complicated  usually  with  en- 
docarditis (19  in  28),  and  with  simple  en- 
docarditis (42  in  60) ;  and  three-fifths  of 
those  in  whom  endocarditis  was  threat- 
ened or  probable  (26  in  42) :  while  they 
formed  only  one-third  of  those  who  gave 
no  sign  of  affection  of  the  heart  (13  in  37). 

The  influence  of  age  in  inducing  inflam- 
mation of  the  heart  in  servants  affected 
with  acute  rheumatism  is  still  more  re- 
markable. Of  the  whole  number  of  ser- 
vants (101)  attacked  with  that  disease,  .57 
were  below  the  age  of  21.  In  only  3  of 
these  was  there  no  mark  of  affection  of 
the  heart,  but  one-fourth  of  them  (14) 
were  attacked  with  Pericarditis,  all  of 
whom  had  endocarditis  also,  and  nearly 
one-half  of  them  (25)  with  simple  endo- 
carditis,  while  endocarditis  was   either 
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threatened  or  probable  in  the  remaining 
15.  Three-fourths  of  the  servants  at- 
tacked with  Pericarditis  and  endocarditis 
(14  in  19),  and  three-fifths  of  those  witli 
simple  endocarditis  (20  in  42)  were  below 
the  age  of  21,  while  only  one-fourth  of 
those  who  were  quite  free  from  symptoms 
of  heart  aftection  were  below  that  age  (^3 
in  13). 

Girls  engaged  in  the  hard  labor  of  a 
servant,  at  work,  at  a  tender  age,  from 
morning  to  niglit,  when  attacked  with  this 
disease  to  which  they  are  so  subject,  are  all 
but  certain  to  have  inflammation  of  the 
heart  without  or  within.  Servant-girls 
below  the  age  of  21,  keeping  in  view  their 
time  of  life  and  constitution,  are  more  ex- 
posed to  the  causes  of  acute  rheumatism 
and  its  attendant  inflammation  of  the 
heart  than  persons  of  any  other  class. 
They  are  growing,  their  frame  is  not  yet 
knit,  they  are  sensitive  to  cold  and  wet, 
and  they  are  subject  to  palpitation.  Be- 
fore all,  in  these  young  women  tlieir 
joints  are  not  yet  perfected,  the  ends  of 
the  bones  forming  them  being  still  united 
to  their  sliafts  by  cartilage  ;  their  growth 
is  active  so  that  the  blood  circulates  in 
them  freely  ;  their  structures  are  sensi- 
tive ;  and  while  tliey  are  supple,  and  their 
play  is  free  and  livelj^,  they  are  tender 
and  do  not  bear  undue  pressure  ;  they  are 
lialile  to  strains,  are  unequal  to  labor  and 
fatigue, and  are  easily  affected  by  draughts, 
and  by  exposure  to  wet  and  cold,  espe- 
cially after  undue  and  prolonged  exertion. 
Then  the  labor  of  these  poor  girls,  espe- 
cially in  hard  places  of  service,  is  great 
and  constant ;  they  carry  weights  up  and 
down  stairs,  often  in  lofty  houses  ;  they 
are  constantly  on  foot,  standing  rather 
than  walking,  so  that  full  pressure  is  con- 
tinuously made  on  the  joints  ;  or  what  is 
worse,  they  are  kneeling  sometimes  on 
cold  and  even  wet  stone  floors,  hard  at 
work,  scrubbing  and  brushing. 

The  joint  afltction  was,  as  a  rule,  more 
severe  in  servants  suffering  from  acute 


rheumatism  than  in  the  rest  of  those  so 
affected,  the  joints  buing  attacked  with 
severity  in  one-half  of  the  servants  (49  in 
101),  and  a  little  over  one-third  of  the  rest 
(91  in  225).  Among  those  servants  who 
suffered  from  Pericarditis,  the  joint  affec- 
tion was  severe  in  fully  three-fourths  (15 
in  19),  and  in  a  large  proportion  of  these 
(6)  it  was  very  severe.  If  we  compare 
these  cases  with  the  rest  of  the  servants 
affected  with  acute  rheumatism,  we  find 
that  the  severity  of  tlie  joint  affection  rose 
in  the  scale  in  exact  'proportion  to  the 
severity  of  the  heart  affection.  The  joint 
affection  was  severe  in  less  than  one-third 
(4  in  13)  of  those  servants  who  presented 
no  sign  of  inflammation  of  fhe  heart, 
while  it  was  so  in  a  little  over  a  third  (9 
in  20)  of  those  in  whom  endocarditis  was 
threatened  or  probable,  and  in  one-half  of 
those  who  were  attacked  with  simple  en- 
docarditis (21  in  42)  ;  while,  as  I  have 
just  said,  it  was  severe  in  three-fourths  of 
the  cases  with  Pericarditis  (15  in  19). 

In  the  servants  who  were  attacked  with 
Pericarditis,  the  severity  of  the  joint  affec- 
tion bore  a  strict  relation  to  the  severity 
of  the  heart  afl'ection  in  the  great  majority 
of  the  cases. 

In  one-third  of  them  (6  in  19)  the  joint 
affection  was  very  severe ;  and  in  the 
whole  of  these  the  heart  affection  was 
very  severe,  while  in  one  of  them  it  was 
fatal. 

In  nearly  one-half  of  these  patients  (9 
in  19)  the  joint  affection  was  severe  in 
the  second  degree,  and  in  two-thirds  of 
these  (6  in  9)  the  heart  aftection  was 
severe  ;  in  two  cases  it  was  rather  severe  ; 
and  in  one-  it  was  slight.  In  three  pa- 
tients the  joint  affection  was  rather  severe, 
and  of  these  the  heart  affection  was  severe 
in  one,  rather  so  in  a  second,  and  not  so  in 
a  third. 

The  last  case  is  a  notable  exception  to 
this  rule.  The  attack  in  the  joints  was 
slight,  but  the  attack  at  the  heart  was 
very  severe,  and  proved  fatal. 
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PERICARDITIS. 


TABLE  I.— ACUTE 

OCCUPATION  IN  RELATION  TO  AGE,   THE  DEGREE 


Patients  in  whom 

Male  Patients. 

There  was  no  indication  of 
Eiulocarditis. 

Endocarditis  was  threatened  or 
pro'mble. 

IS^umber.        Years. 

Joint  affection. 

Number.        Years. 

Joint  affection. 

Otit-of-door  Employments. 

Engaged  i  d  laborious  employmp-n  fs 
in  the  open  o.ir,  including  labor- 
ers   (17),    trardenera    (5),    brick- 
layer,   brickinalier,    sawyer    (iu 
twice),  mason,  dustmao,  carter, 
plastPTPr,    soaniaii,    smiths    (4), 
butchers  (6),  carpenters  (4) 

r  2  at.  20 

1  "    ^4 

9  -^    2   "    26  to  27 

2  "    32  "  b7 
.  2  "    42  "  4t; 

1  severe 

6  rather  sev. 

2  not  severe 

r  3  set.  20 
,,  J   4  "    22  to  25 
^M    1    "    26  "29 

13"    31  "  38 

6  severe 

4  raihi  r  sev. 

1  not  severe 

Engaged  iu  employ mf.nts    chiefly 
on/oot,  in  the  open  air,  includ- 
ing porters(4),  wutchman,  errand 
buys  (4),  milkmen  (2),  hawker, 
cowkeeper,  out    of  work— "on 
tramp"  (1) 

f  2  set.  10  to  12 

„  J    3    ''    16  "  l^U 
1    1   **    2S 
,  1   "    38 

1  severe 
3  rather  sev. 
1  not  severe 
1  slight 
1  doubtful 

„    ^   1    "    14 
2    i   1    "    21 

2  rather  sev. 

Employpd  vyith  horses  and  in  sta- 
bles^ including groiHii 8  (6),  ridin*,'- 
master,    horKCkeeper,    coachmen 
(9),  cabmc^n  (5) 

r  2  at.  19 
1    "    23 

7  -{    2   "    26 

1    "    38 

,  1    "    43 

3  severe 

4  rather  sev. 

(   4   "    16  "  19 
7^2"    21  "  24 
<   1    "    27 

4  severe 

3  rather  sev. 

Total  of  those  employed  in  the 
above  laborious   oat-of-  door 

r  2  at.  10  to  12 

7    "     16  ''  'JO 
„^  J    2    "    23  "2t 

4   "    32  ":i8 
,  3    "    42  "  46 

5  severe 
13  rather  sev. 
3  not  severe 
1  slight 
1 

f  1    "    14 

7    "    16  "20 

20  -{    7   "    21  "  2> 

2   *'    26  '*  29 

,  3   "    31  "38 

70  severe 
9  rather  sev. 
1  not  severe 

Painters  (3),  plumber,  gas-fltter... 

„   5    1  St.  17 
'^    j    1    "     26 

1  rather  sev. 
1  not  severe 

2   5   1    "    16 
^   i   1    ''    21 

1  severe 

1  rather  sev. 

In-door  Employments. 

Including  servants  (12),  bakers(3), 
paperhanger,   Freuch-  polishers, 
(4),    boot    and    shoemakers    (3), 
"shopman,"  greengrocer,    drap- 
ers (4)    cheesemonger,  slop  cut- 
ter, tailor,  t-acher,   silversmith, 
chairmaker,  bath-atteudant,  and 

f  1  ffit.  14 
7    I    2    "    16  to  18 

M    2   -    25 
L  2   "    27  "  28 

3  severe 
2  rather  sev. 
1  not  severe 
1  slight 

r2   "    19 
J    1    "    21 
^i    3   "    29 
L  3    "    33  "  37 

1  very  severe 
4  Bevce 
4  rather  sev. 

Waiters  (6) ,  potmen  and  barmen  (5) 

C  1  St.  19 

8  ^   6    "    21  to  23 
(  1    "    40 

2  severe 

6  ratlier  sev. 

1  not  severe 

1   *'    21 

1  rather  sev. 

Had  no  employment,  including  one 
discharged  irum  the  navy  (12)  .. 

2  let.  14  to  15 

1  rather  sev. 
1  slight 

2   S   1   "    ^^ 
^  (   1  not  stated 

1  severe 
1  slight 

.... 

.... 

.... 
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RHEUMATISM. 

OF  JOINT  AFFECTION,  AND  THAT  OF  HEART  AFFECTION. 


Patients  in  whom  there  was 

Simple  Endocardilis. 

Per 

No. 

carditis,  usually  with  E 

(54  ill  63). 

ndocarditis 
Heart  atfec'n. 

Total 

Mo. 

Years. 

No. 

Years. 

Joint  atfec'n. 

Years. 

Joiut  affec'n. 

Joint  affec'n. 

L2 " 

16  to  20 
21  "  24 
26  "  29 
35  "  38 

10  severe 
5  rather  sev. 

riuet.  17  to  19 

1  •'    22  "  21 

lOJ  4   "    27  "  28 

3   "    31  "  39 

Ll   "    42 

4  very  sev. 

4  severe 

2  rather  sev. 

1  fatal 

3  very  sev. 

2  severe 

3  rather  sev. 
1  not  severe 

fl2a!t 

10  " 

46^  10    " 

10   " 

L  3  " 

17  to  20 
21   "  21 
26  "  30 
31   "  411 
42  "  46 

4  very  sev. 
21  severe 
17  rather  -ev. 

3  not  severe 

(1  " 

12 
17 
22 

1  seTere 
1  not  severe 
1  sligkt 

^n 

"    17 
"    23 

1  severe 
1  not  severe 

2  severe 

r  4    " 

5    " 

14.'    3    " 

1    " 

L 1  " 

10  "  14 

Hi  "  20 
22  "  2.5 
28 
38 

3  severe 
5  rather  sev. 
3  not  severe 
2  slight 
1  doubtful 

p  " 

8-i  1   " 
1   " 

U  " 

IS"  20 

21 

26 

33  "  38 

42 

2  severe 

5  rather  sev. 

1  not  severe 

1 

"    22 

1  severe 

1  severe 

f  9  " 

6    " 

23^    4    " 

2   " 

L  2  " 

16  "  20 
21   "  24 
26  "  28 
33  "  3S 
42  "  43 

10  severe 
12  raiher  sev. 
1  not  severe 

f  1 ' 

10  ' 

Hi; 

3 ' 

1 1 ' 

12 

IB"  20 
21  "  24 
26  "  29 
3:i  "  38 
42 

13  severe 

10  rather  sov. 

2  uot  severe 

1  slight 

r2 
3 

13-i  4 
3 

u 

"    17  "19 
"    22  "  25 
"    27  •'  26 
"    31  "39 
"    42 

4  very  sev. 
6  severe 
2  rather  sev. 
1  not  severe 

1  fatal 

3  very  sev. 

5  severe 

3  rather  sev. 

1  not  severe 

r  4  " 
26   " 

13   " 

L   5    " 

10  "  16 
16  "  20 
21  "  25 
26  "  30 
31  "  40 
41  "  4ii 

4  very  sev. 
34  severe 
34  rather  sev. 

7  not  severe 

2  slight 

1  douhlful 

1 

"    35 

1  very  sev. 

1  severe 

f  2    " 

5  } :: 

L  1  " 

16  "  IS 
21 
26 
35 

1  very  sev. 

1  severe 

2  rather  sev. 
1  not  severe 

1 

"    18 

1  severe 

1  very  sev. 

1  " 

18 

1  severe 

18"  19 

22 

2a  "  30 

38 

4  severe 

3  rather  sev. 

2  uot  severe 

f2 

8 

13«1  1 

1 

Ll 

"    14 

"    17  "20 
"    23 
•'    3S 
"    60 

6  severe 
4  rather  sev. 
2  not  severe 
1  slight 

1  fatal 

2  very  sev. 
4  seveie 

4  rather  sev. 
2  not  severe 
1  slight 

r  3  " 

17    " 
5    " 

L 1  " 

14 

16  "  20 
21  "  25 
27  "  30 
33  "  38 
60 

1  very  sev. 
17  severe 

13  ralher  sev. 
6  not  severe 

2  slight 

2 " 

27  "  30 

1  rather  sev. 
1  not  severe 

1 

"    39 

1  ievere 

1  rather  sev. 

f  1  " 

7    •' 

12-^    2   " 

1    " 

L  1  " 

19 

21  "  23 
27  ■'  30 
39 
40 

3  severe 

7  ralher  sev. 

2  not  severe 

3 " 

9  "15 

2  rather  sev. 
1  not  severe 

2 

"    11  "  15 

1  rather  sev. 
1  not  severe 

1  severe 

1  rather  sev. 

5  " 

9  "  15 

3  rather  sev. 
2  not  severe 

6  " 

9  "16 

3  severe 

3  rather  sev. 

2 

"    14  "16 

2  rather  sev. 

1  rather  sev. 
1  slight 

12  ri:; 

9  ■'  15 
stated 

4  severe 

6  rather  sev, 

2  slight 

1  no 

t  stated 

1  rather  sev. 

^w 

"    26 
not  stated 

2  rather  sev. 

1  severe 

1  ralher  sev. 

3?  i:: 

26 
t  stated 

3  rather  sev. 
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PERICARDITIS. 


TABLE  I—ACUTE 


Patients  in  whom 

Female  Patients. 

There  was  no  indication  of 
Endocarditis. 

Endocarditis  was  threatened  or 
probable. 

Number.      Years. 

Joint  aifection. 

Number.       Years. 

Joint  affection. 

Active  In-door  Employments. 

f  3  ael.  19  to  20 

13  ^  4   "    21   "  2.5 

<   6    "    26  "  30 

4  severe 

5  r;Llher  sev. 
4  not  severe 

r    1  1st.  15 
14   "    16  to  20 

„„  J    4  "  2;  '■  2; 

'""I      3   "    26  "  :0 
3   "    31  "  4  1 
1   not  stated 

9  severe 
11  lather  sev. 
6  not  severe 

Cooks  (.5).  charwomen  (2),  nurses 
(.5),    laundresses    (9),    washer- 

r  2  set.  28  to  28 

M    2   ■•    42  "  50 
L  1    "    52 

2  severe 

1  rather  sev. 

3  not  severe 

f    3  St.  19  to  20 
-  J      2   "    21  "  24 
1      1    "    26 
L    1    "    40 

3  severe 

4  rather  sev. 

Sedentary  In-door  Employments. 

Neeillewomen  (3), milliners,  dvess- 
maliers  (3),  tailuress,  shoebiiider, 
sliuemalier 

(  1  a!t.  20 
4^2"    26 

1  severe 

2  rather  sev. 
1  not  severe 

Iffit.  44 

1  rather  sev. 

Kept  a  stall 

.... 

1  at.  21 

1  severe 

Married    women,   without   special 

(  3  a!t.  2:-, 
8^2"    2S  to  .30 
O    "    36  "  40 

4  severe 

2  rather  sev. 

2  not  severe 

'    2  ffit.  25 
r,  J      1    "    30 
■'i      1    "    32 

,    1  not  stated 

2  severe 

3  rather  sev. 

Of  no  occupation 

(  3£et.  13tol5 
5  J   1    "    16 
i  1    "    25 

1  severe 

1  rather  sev. 

2  not  severe 
1  slight 

„  (     1  at.    6 
^  \     1   "    IS 

1  severe 

1  rather  sev. 

Occupation  not  stated , 

at.  29 

1  rather  sev. 

Male  Patients — total 

r    5  a;t.  10  to  15 

11    ■'    16  "  20 

,„       10   "    21  "  25 

*M      8   "    26  "  30 

6   "    31  "  40 

.    3   "    41  "  46 

10  severe 

22  rather  sev. 
6  not  severe 
3  slight 
1  doubtful 

f    2!et.  14 

10    "    16  to  20 

,,  J    10   "    21  "  25 

^*  1      S    ■'    26  "  30 

6   "    31   '■  3S 

1  not  stated 

1  very  severe 
16  severe 
15  rathe    sev. 

1  not  ^eve^e 

1  slight 

Fehale  Patients— totals 

37- 

r    3  set.  13  to  15 
5    "    16  "  20 
8   "    21  "  2-- 
13   "    26  "  30 
4   "    31  "  40 
3   "    42  "  60 

.    1    "    62 

12  severe 
12  rather  sev. 
12  n'lt  seveje 
1  Blight 

42- 

r    2  at.    6  to  15 
IS   "    16  ■'  !0 
9   "    22  "  2') 
6  "    26  "  :-n 
6   ■'    31  "  40 
1    "    41 

L    2  not  stated 

l"!  severe 
20  rather  sev. 
6  not  severe 

Grand  total  of  the  Male  and 

79  - 

■    8  set.  10  to  15 
16   '■    16  "  20 
IS   "    21  "  2-1 
21   "    26  "  SO 
9   "    31  "  40 
6   "    41  "  60 
1    "    52 

22  severe 

31  rather  sev. 

18  not  severe 
4  Blight 
1  doubtful 

76- 

f    4  at.    6  to  14 
2S   "    16  "  20 
19   "    21  "  2) 
10   "    26  "  30 
U   "    31  "  40 

1   "    44 

3  not  stated 

1  very  severe 
3?  se\ere 
35  rather  sev. 

7  not  severe 

1  slight 

4  of  these  cases  died 
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Patients  is  whom  there  was 

Simple  Endocarditis. 

Pericarditis,  usually  with  Endocarditis 
(54  in  68). 

Total 

Wo.             Years. 

No.         Yeii'^. 

Joint  afifec'n. 

No.          Years. 

Joint  affec'n 

Heart  affec'n. 

Joint  affec'n. 

f  4ai'..12tol5 

21  ■■  lu  •■  211 

,J  JO  ■'  21  ••  25 

"i    4  "  26  "  30 

3  "  31  "  40 

L  1  "  65 

2  very  sev. 
Ill  severe 
13  rather  sev. 

7  not  severe 

1  slight 

1  doubtful 

r  l!et.l5 
,J  13"  16  to 20 
I'i    4  "  21  "  23 

L  1  "  26 

6  very  sev. 
9  sev.T.J 
3  ratlier  sev. 
1  not  severe 

2  fatal 

8  very  sev. 

6  severe 

2  rather  sev. 

1  not  severe 

101- 

6 at. 12  to  15 
51   "   Iti  "  20 
22  "  21  "  25 
14  "  26  "  30 

6  "  :-:l  "  40 

1   "  Ol 

1  not  stated 

8  very  sev. 

41  se\  ere 

J2  rather  sev. 

IS  not  severs 
1  slight 
1  doubttul 

(    1  "  21 
4?    1"  27 
/    2  "  33  "  40 

2  severe 
2  slight 

f  1  "  20 

1"  21 

5-J    1  "  35 

1    1  "  60 

V.  1  not  stated 

1  severe 

2  rather  sev. 
1  not  severe 
1  doubtful 

1  severe 

2  rather  sev. 
]  not  severe 
1  slight 

r  4  "  19  "  20 
4  "  21  "  25 
4  "  26  "  30 
22J    5  "  31    "  40 
2  "  42  "  50 
2  "  52  "  60 
_  1  not  stated 

S  severe 
9  rsithei'  sev. 
4  not  severe 
1  doubttul 

,(1"  18 

*i    3"  31  "38 

3  rather  sev. 
1  not  severe 

f  2  "  IS  "  20 
J    2  "  26 
"i    3  "  31  "  38 
2  "  44  "  49 

1  severe 

6  rather  sev. 

2  not  severe 

1"  33 

1  severe 

2  i    ^'"^^ 
^i    1  "  33 

2  severe 

„(    1"  .30 
^  )    1  "  40 

1  severe 

1  rather  sev. 

j    1"  24 
''  )    1  "  34 

1  very  sev. 
1  rather  sev. 

1  severe 
1  slight 

r  6  "  24  "  25 
,,J    4  "  28  "  30 
'■'']    6  "  34  "  40 

1_  1  not  stated 

1  very  sev. 
7  severe 

7  rath'.'r  sev. 

2  not  severe 

7 

5  "  13  "  15 

1  "  18 

1  not  stated 

3  severe 

3  rather  sev. 

]  not  severe 

2"  13  "14 

1  severe 
1  slight 

1  very  sev. 
1  slight 

rn  "     6  "  15 
T„      3  "  16  "  20 
"-^    1  "  23 

1  not  stated 

6  severe 
6  rather  sev 
3  not  severe 
1  slight 

1  "  29 

1  rather  sev. 

47- 

fldiet.  9  tol5 
15"  16  "  20 
8  "  21  "2) 
8"  26  "  3  1 
4"  33  "38 
1"  42 
1  not  stated 

20  severe 

20  rather  sev. 

6  not  severe 

1  slight 

35- 

'  Cffit.lltolS 
11  "  16  "20 

4  "  22  "  25 
r,  "  27  "  28 
6  "  31  "39 
2  "  41    ".50 
1  not  stated 

5  very  sev. 
14  severe 
11  rather  sev. 

4  not  severe 

1  slight 

2  fatal 

6  very  sev. 
12  severe 
11  rather  sev. 

2  not  severe 

2  slight 

f23  !et.  9  to  15 

47  '■  16  "  20 

32  "  21  "  2.: 

158-'  20  "  26  "  3;i 

21  "  31  "  4' 

6  "  41  "  5.. 

1^  3  not  stated 

6  very  sev. 

iJO  severe 

US  rather  sev. 

17  not  severe 
G  slight 
1  doubttul 

61- 

r  flat  12  to  15 
23  "  16  "  20 
11  "  21  "  25 

6  "  26  "  30 
10  "  31  "  48 

1  "  .55 

1  nut  stated 

2  very  sev. 
26  severe 
22  raihor  sev. 

9  not  severe 

1  slight 

1  doubtful 

28- 

'■  3  "  13  "  14 
14"  16  "  20 
6  "  21  "  25 
1"  26 
2  "  34  "  35 
1  "  60 
1  not  stated 

7  very  sev. 
11  severe 
7  rather  sev. 
2  not  seve.e 
1  doubtful 

2  fatal 

9  very  sev. 

9  severe 

4  rather  sev. 

2  not  severe 

1  slight 

1  doubtful 

168- 

rl7  "     6  "  15 
60  "  16  "  20 
34  "  21  "  2: 
25  "  26  "  CO 
21  "  31  "  4 
4  "  42  "  00 

3  "  52  "  60 

4  not  stated 

9  very  sev. 

05  severe 

ijl  rather  sev. 

29  not  severe 
2  slight 
2  doubtful 

o- 

riSiet.  9  to  15 
;J3  "  16  "  20 
19  "  21  "  25 
14"  26  "30 
14"  81  "41 
1  "  42 
1  "  65 
L  2  not  stated 

2  very  sev. 

46  severe 

42  rather  sev. 

15  not  severe 
2  slight 
1  doubtful 

'  9a;t.ll  to  15 

25  "  16  "  20 

10"  21  "25 

6  "  26  "  30 

8  "  31  "  40 

2  "  41  "50 

1  "  60 

2  not  stated 

12  very  sev. 

25  eeve:e 

18  rather  sev. 
6  not  severe 
1  slight 
1  doubtful 

4  fatal 
15  very  sev. 
21  severe 
15  rather  sev. 

4  not  severe 

3  slight 

1  doubtful 

326- 

'  4nffit.  6  to  15 
107  "  16  "  20 
66  "  21  "25 
51  "  26  "30 
42  "  31  "  40 
10  "  41  "  00 
3  "55  "  60 
7not6tat'd 

15  very  sev. 
125  severe 
129  rath.  sev. 
46  not  severe 
8  6li','ht 
3  doubtful 

1  1  of  these  cases  died, 
VOL.  II. — 31 


8  6  of  these  cases  died  (1  from  Blight's  disease). 
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PEUICAKDTTIS. 


TABLE  II. 

Ages  of  I. — 1000  Patients  affected  with  all  other  Intekxal  Disi-^asks  except 
Acute  Kheumatism,  with  its  attendant  Tericarditis  and  Endocarditis,  and 


Wale  Patients. 


Below  the  Age  of  21  Years. 


WorTcers  out  of 
doors. 


LaTiorioTis  em- 
ploymeuts 


Workers  on  foot 


f  Other  disf'ases  except  acute 
rheumatism  and  acute  gout 

r  Acute  rheumatism  .     .     . 

J  Ditto  with  pericarditis    . 

IDitto  with  simple  endocard 


I^Acute  gout 

'Other  diseases  except  acute  j 
rheumatism  imd  acute  gout  ( 
Acute  rheumatism      .     .     . 


-   J  Pen( 


1^  Endocarditis  . 
Acute  gout     .     . 


Workers  among 
horses  .     . 


'Other  diseases  except  acute  i 
rheumatism  and  acute  gout  j 

fAcute  rheumatism  .     . 
Pericarditis 


LEudocarditis 
Acute  gout     . 


Painters,  plum- 
bers     .     •     . 


Otherdisease.s besides  acute  i 
iheumatism  aud  acute  gout  \ 

rAcute  rheumatism .     .     . 

-{  Pericarditis 

Li^udocarditis 

Acute  gout 


In-door  employ- 
ments .     .     . 


f  Other  diseases  besides  acute  j 
I    rheumatism  and  acute  gout  < 

fAcute  rheumatism .     .     . 

I 


Pericarditis    , 
Endocarditis 


LAcute  gout 


Waiters,  bar- 
men, and  one 
comracrciaL 
traveller  .     . 


Of  no  occupa- 
tion and  at 
school  .     .     . 


Other  diseases  besides  acute  ) 
rhnuma.ismand  acute  gout  i 

fAcute  iheumatism  .     .     ,     . 
Pericarditis 


Endocarditis  , 
,  Acute  gout     .     , 


rother  diseases  except  acute  3 
I    rheumatism  aud  acute  gout  J 

rAcute  rheumatism  .     .     . 


i  Pericarditis    , 
L  LEudocarditis  . 


Other  diseases  except  acute  J 

rheumatismandacutegout  j 
I  Acute  rheumatism  ,     .     . 


Total  OF  Male  J  J 
Patients  '^  '^ 


Pericarditis 
Endocarditis 


Acute  gout 


21,  or  10  per  cent,  of  those  ) 
whose  ages  are  stated,        S 

12,  or  26-11  per  cent. 

J  1,  or  8-3  per  ct.  at  that  age.'^ 
( 1,  or  10  per  ccut.  of  whole, 2 
S  6,  or  jH  per  cent  of  that  age. 
(  (J,  or  40  per  cent,  of  whole. 

0 


6,  or  17-7  per  cent. 

9,  or  64  per  cent. 

1,  or  11  per  cent,  at  Ibat  a. 
1_  or  oO  per  cent,  of  whole 


\  2,  or  22  per  cent,  at  that 
I  '1,  or  66-7  of  whole. 

0 


age, 
le. 

age. 


1,  or  1-0  per  cent. 
9,  or  39  per  cent. 
0 

j  ;i,  or  33-3  per  ct.  a,t  that  age. 
\  3,  or  \Trl  per  cent,  of  whole. 
0 

2,  or  5  per  cent. 

2,  or  40  per  cent. 

0 

0 

0 

20,  or  16-3  per  cent. 
20,  or  j'>2-.j  per  cent. 

1  10,  or  TjO-e  per  ct.  at  (hat  age. 
\  XO,  or  77  per  cent,  of  whole. 
\    5,  or  23  per  cent,  at  that  age. 
J    5.  or  05*2  per  cent,  of  whole. 
0 

2,  or  16-6  per  cent. 

2,  or  15-3  per  cent. 

S  1,  or  ro  per  cent,  at  that  age. 
\  1,  or  50  per  cent,  of  whole. 

0 

0 

37,  or  100  percent. 
16,  or  100  per  cent, 

4,  or  2.')  per  cent,  at  that  age. 

9,  or  5o-6  per  ct.  at  that  age. 

89,  or  17  per  cent. 
70,  or  4,3  per  cent. 

W7,  or  21-3  per  ct.  at  that  age. 
\  17,  orfit-.3  per  cent,  of  whole. 
j  2.5,  or  3'r7  per  ct.  at  that  age. 
\  20,  or  54-3  per  cent,  of  whole. 


Fkom  21  TO  20  Years. 


31,  or  \^  per  cent. 
10,  or  22-2  per  cent. 

1,  or  10  per  cent,  at  that  a^e, 
1,  or  10  per  cent,  of  whole. 
4,  or  40  per  cent,  at  thut  age, 
4,  or  27  per  cent,  of  whole. 
2 

4,  or  11-7  per  cent. 

3,  or  21-4  per  cent. 

1,  or  33-3  per  ct.  at  that  age. 
1,  or  00  per  cent,  of  whole. 
1,  or  33'3  pet'  ct.  at  thut  ajje. 

1,  or  33-3  per  cent,  of  whole. 
0 

^,  or       per  cent. 

6,  or  26  per  cent. 

1.  or  lG-6  ^ „, 

^    ,  or  lOJ  per  cent,  of  whole 

2,  or  30-9  per  ct.  lU  tbat 


. ,  «^  -^.  «  per  ct.  at  that  age, 
1,  or  IOJ  per  """t  ^*'  -nrVi^if. 

l^  or  30-9  per  m\,.  <.,  .„„.  „^ 
2,  or  25  per  cent,  of  whole 
1 


9,  or  22  per  cent. 

1,  or  20  per  cent. 

0 
0 

0 


20,  or  16-3  per  cent. 

5,  or  13*5  per  cent. 

1,  or  20  per  cent,  at  that  age. 
1,  or  7-7  per  cent,  of  whole. 
1,  or  20  per  cent,  at  that  age. 

1,  or  11  per  cent  of  whole. 
2 

2,  or  16*6  per  cent. 

7,  or  64'1  per  cent. 

0 

0 
0 


0 
0 

70,  or  13*4  per  cent. 

32.  or  20-8  per  cent. 
4,  or  12  per  cent,  at  that  age. 

4,  or  12  per  cent  of  whole. 

5,  or  21-2  per  ct.  ut  thut  age. 
S,  or  17*4  per  cent,  of  whole. 


1  Here  and  elsewhere  in  these  columns  add  after  "  age"  of  those  with  acute  rheumatism  who  were  so  affected 
and  who  were  engaged  in  the  class  of  employments  indicated  iu  the  column  headed  •'  Male  Pati^ntb  " 

2  Her3  and  elsewhere  in  these  co.umns  "whole"  applies  lo  the  whole  number  of  all  ages  of  thooO  with  acute 
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TABLE  II. 

Acute  Rheumatism  and  Acute  Gout,   and  II. — 326  Patients  affected  with 
HI. 58  Patients  affkctkd  with  Acute  Gout,  in  delation  to  Occupation. 


Above  2j  Years. 


AOE  AND  OCCUPA- 
TIOM  NOT  STATED. 


55,  or  75  per  cent. 

23,  or  51  per  cent. 

8,  or  35  per  cent,  at  that  age. 
8,  or  fiO  I'er  cent,  of  whole. 
6,  or  21  p -r  cent,  at  that  age. 
5,  or  33  per  cent,  of  whole. 
13 

24,  or  70-6  per  cent. 
2,  or  H'3  per  cent. 
0 

0 

2 

61,  or  93  per  cent. 
8,  or  35  per  cent. 


3,  or  37  per  cent,  at  that  a^e. 
3,  or  37-5  per  cent,  ol'  whole. 
14 


30,  or  73  per  cent. 

2,  or  40  per  cent. 

1,  or  50  per  cent,  at  that  age. 
0 

4 

83,  or  67'4  per  cent. 

13,  or  34  per  cent. 

2,  or  15-3  per  cent,  at  that  age. 

2,  (ir  15'3  p  r  cent,  of  whole. 

3,  or  23  per  cent,  at  that  ai,'e. 
3,  or  33-3  per  cent,  of  whole. 

11 


8,  or  66-6  per  cent. 

4,  or  30-6  per  cent. 

n,  or  25  per  cent,  at  that  age. 
i  1,  or  50  per  cent,  of  whole. 
5  2,  or  50  per  cent,  at  th:it  age. 
I  ■-,  or  100  per  cent,  of  whole. 
3 


0 
0 

361,  or  69-4  per  cent. 

S  52,  or  33  7  per  cent.  +  1  occupa- 
l     tion  not  stated. 
12,  or  25  per  cent,  at  that  acre. 

12,  or  36-3  per  cent,  of  whole. 
13j  or  25  per  cent,  at  that  age. 

13,  or  28-2  per  cent,  of  whole. 
47,  -|-  1  occupation  not  stated. 


Age  not  stated  14 


Age  not  stated    27 

\  Age  (?)l+2occ.  ? 
(      not  stated  ^ 

J  Age(?)l+locc.  3 
)      not  stated  ^ 

\  Age  (?)  and  occ.  ) 
(  not  stated  1  J 
>  Age  (?)  —  3  occ.  I 


not  stated 


221 

45 

10 

15 
15 

3S 

14 

2 

3 
2 

69 

23 

1 

S 
15 


12 
13 


17 
4 


547 


j  155  -f  3  occ. 

i  not  stated 
I  33  +  2  occ. 
I  not  stated 
i  46  -(-  1  occ. 
I    not  stated 

62 


O-  5  4f)-4  per  cent,  of  the  malf^s. 

I  2'J-l  per  cent,  of  the  whole.i 
Q    \  'I'.l  jierceiit.  of  the  males. 

f  14  per  cent,  of  the  whole, 
i  Or  22  per  cent,    nf  those  with 
!      acute  rheumatism. 
(  Or  33-3  per  cent .  of  those  with 
f     acute  rheumatism. 


^    S  6*9  per  cent,  of  the  males. 
^  (  3-S  per  cent,  of  the  whole. 
f.    S  9  per  cent,  of  the  males. 

i  4-:J  per  cent,  of  the  whole. 
J  Or  14  por  rent.  <>f  Ihose  witU 
I      acute  theumatism. 
S  Or  21-4  per  cent,  of  those  with 
/      acute  rheumatism. 


,-. ,  S  12'6  per  cent,  of  the  males. 
^  t  0-9  per  cent,  of  the  whule. 
O  .  S 14-S  per  ceut.  of  the  males. 
}  7-1  per  cent,  of  the  whole. 
(  Or  4-3  per  cent,  of  those  with 
(      acute  rheumatism. 
J  Or  3d  per  cent,  of  those  with 
1^     acute  rheumatism. 


Or 


9-5  per  cent,  of  the  males. 

4'1  per  ceut.  of  the  wh  le. 
Ar  J  '^'^  ^'^^  cent,  of  the  males. 
(  1-5  per  cent,  of  the  whule. 
Or  20  per  cent,  of  those  with  ac.rh. 


^  5  23-6  per  cent,  of  the  males. 
(  12-9  1-  er  cent,  of  the  whole. 
J-.  J  24-5  per  cent,  of  the  iiiiilcs. 
I  11-4  per  cent,  of  the  whole, 
t  Or  35  per  cent,  of  those  with 
(  acute  rheumatism. 
\  Or  24-3  per  ce'ii.  of  those  with 
)      acute  rheumatism. 


S  2-2  per  cent,  of  the  males. 

(  1-ii  per  ceut.  of  the  whole. 
^    ^  S-4  ler  cent,  of  the  mules. 

I  4  per  ceut.  of  the  whole. 
Or  8-3  per  ceut.  of  those  with 

acute  rheumatism. 
Or  16-6  per  cent,  of  those  with 

rheumatism. 


5  6-9  per  cent,  of  the  males. 

I  3'8  per  cent,  of  the  whole. 
„     If  11  per  cent,  of  the  males. 
^^  j  5-3  per  cent,  of  the  whole. 
Or  24  per  cent,  tf  those  with  ac.rh. 
Or  53  per  cent,  of  those  with  ac.rh. 


rheumatism  whose  age.,  were  stated,  and  who  were  so  affected,  who  were  engaged  in  the  class  of  occupations 
indicated  in  the  columu  headed  ■'  Male  Patients."  ,  ^„  „f  r,,fior,tc  nf  hnHi  ^^vpr 

1  Here  and  elsewhere  in  this  column  -  whole"  applies  to  the  whole  numher  of  patients  of  both  texes. 
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PERICAEDITIS. 


TABLE  n.~Cnntimed. 


Female  Patients. 


Servants 


Otiier  in-door 
active    eiD- 
ployments. 


'Other  diseases  except  acute  j 
Acute  rheumatism     .     .     . 

Pericarditis 

Endocarditis 

Other  diseases  except  acute  j 
1  heuiiiatism  and  acute  gout  I 

Acute  rheumatism     .    .    . 

Pericarditis 

Endocarditis 

Acute  gout 


I  "Other  diseases  except  acute  j 
rheumatism J 
,  Acute  rheumatism     .     .     . 
door    employ-  <; 
meats    ...      Pericarditis 

EiidocLirditis 


Married  ■women 
wlLliout   spe- 
cial employ- 
ment.    .    .    . 


'Other  diseases  except  acute  3 
rheumatism      .,.'..] 

Acute  rheumatism      .     .     . 

Pericarditis 

Endocarditis 


rOthei"  diKeases  except  acute  i 

Out-of-door  em-        rheumatism j 

ployment.  .  ^  ^    rheumatism      .     .     . 

Kept  a  stall .     .   | 

Pericarditis 

^Endocarditis 


(  Other  diseases  except  acute  ) 

Of  no   occupa-  rheumatism ] 

tion.   incliul-         .      j.      i_  j.- 

incr'oiri.   «f    ^  ^cute  rheumatism      .     .     .     . 


ing   girl 
school 


Pericarditis  . 
[_  Endocarditis . 


Tot  ALof  female 
patients      .     . 


'Other  diseases  except  acute  } 
rheumatism  and  acute  gout  \ 

Acute  rheumatism      .     .     .    . 

Pericarditis , 

Endocarditis 

Acute  gout , 


Grand  Total 
of  Male  and 
Female  Pa- 
tients .     .     . 


Other  diseases  except  acute  , 
rheumatism  and  acute  gout  i 

Acute  rheumatism     .     .     . 
Pericarditis 


Below  the  Age  of  21  Years. 


Endocarditis . 


Acute  gout 


C4,  or  32'S  per  cent,  of  those  ? 
whose  ages  are  stated.        ^ 

67,  or  .'•7  per  cent. 

<  14,  or  24- j  per  ct,  at  that  age.^ 
f  1 1,  or  "i'.Vl  pei  ct.  of  the  whole.2 
K  '2.5,  or  44  per  cent,  at  that  age. 
(  2."),  or  5S"J  per  cent,  of  whole. 

1,  or  1*4  per  cent. 
4,  or  18-2  per  cent. 
0 

0 

0 


1,  or  2-7  per  cent. 

2,  or  22'3  per  cent. 

0 
J  1 ,  or  50  per  cent,  at  that  age. 
\  1,  or  25  per  cent,  of  whole. 


3,  or  4-3  per  cent. 

0 

0 

0 


57,  or  100  per  cent. 

14,  or  93  per  cent. 

2, or  1+-4  per  ct.  at  that  age. 
6,  or  43  per  cent,  at  that  age. 

]26,  or  29  percent. 

77,  or  47-2  per  cent. 

S  17,  or  22  per  cent,  at  that  age. 
\  17,  or  6:1-3  per  ct.  of  the  whole 
\  "^2,  or  41  -fi  per  ct.  at  that  age. 
\  32,  or  63-3  per  ct.  of  the  whole. 
0 


215,    or  22-5   per   cent,   of    the 
whole  with  ages  stated. 

.    147,  or  46-7  per  cent. 

5  ^4,  or  33  per  cent,  at  that  age. 
(  34,  or  :>1'0  per  ct.  of  the  whole. 
\  57,  or  3S-S  per  ct.  at  that  age. 
\  57,  or  b'.'y  per  ct.  of  the  whole. 

0 


From  21  to  20  Yeaks. 


60,  or  30-8  percent. 
22,  or  22  per  ceat. 

4,  or  lS-2  per  ct.  at  that  atre. 

4,  or  22-2  j'erct.of  the  whole, 
10,  or  -i5'5  per  ct.  at  that  ;igf, 
10,  or  23-2  per  ct.  of  the  whule. 

9,  or  12-5  per  cent. 

4,  or  18*2  per  cent. 

j  1,  or  25  per  ct.  at  that  age. 

(  1,  or  25  per  ct.  of  the  whole. 

1,  or  25  per  cent. 

0 


5,  or  13-8  per  cent. 

0 
0 
0 


9,  or  12*6  per  cent. 

6,  or  37-5  per  cent. 

O,  or  16-6  per  ct.  at  that  ape. 
\  1,  or  50  per  ct.  of  the  whole, 


1,  or  50  per  cent. 

0 
0 


1,  or  7  per  cent. 

0 
0 


,  or  19  per  cent. 

34 

6,  or  17*6  per  ct.  at  that  ape. 

6,  or  22-2  per  ct.  of  the  whole. 
11,  or  32-3  per  ct.  at  that  age. 
U,  or  18-3  per  ct.  of  the  whole. 

0 


153.  or  16  per  cent,  of  whole, 
with  ages  stated. 

66,  or  20*8  per  cent. 

10,  or  If)  per  ct.  at  that  ape. 
lu,  or  16-6  per  ct.  of  the  whole. 

19,  or  28*8  per  ct.  at  that  age. 
19,  or  IS  per  ct.  of  the  whole. 


I 


1  Here  and  elsewhere  in  these  columns  add  after  "  age"  of  those  with  acute  rheumatism  who  were  so  affected 
and  who  were  engaged  iu  the  class  of  employments  indicated  in  the  column  headed  "  Male  Patients." 

2  Here  and  elsewhere  in  these  columns  *'  whole"  applies  to  the  whole  number  of  all  ages  of  those  with  acute 
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Above  2.5  Years. 


Age  and  Occupa- 
tion NOT  STATiiJJ. 


71,  or  36-4  per  cent. 

21,  or  21  per  cent. 

1,  or  4*7  per  cent,  at  that  age. 
1,  or  5-2  per  cent,  of  whole. 
8,  or  3S  per  cent,  at  that  aye. 
8,  or  18  per  cent,  of  whole. 

62,  or  86*1  per  cent. 

13,  or  62  per  cent. 
3,  or  37-7  per  cent,  at  that  age. 
3,  t  r  75  per  cent,  of  whole. 

3,  or  75  percent. 


31.  or  S4*5  per  cent. 

7,  or  77-7  per  cent.  \ 

0 

3,  or  43  per  cent,  at  that  age, 
3,  or  75  per  cent,  of  whole. 


59,  or  83  per  cent. 

10,  or  62-5  per  cent. 

1,  or  10  per  cent,  at  that  age 

1,  or  ;''0  per  ceut.  of  whole. 
J  2,  or  20  per  cent,  at  that  age 
(  2,  or  100  pei-  cent,  of  whole. 


2,  or  100  per  cent. 

1,  or  50  per  cent. 

0 

1,  or  100  pec  cent,  at  that  i 


225,  or  51*8  percent. 

63-1-1  occupation  not  stated. 

4,  or  7-5  per  ceut.  at  that  age. 

4,   or  15  per  cent,  of  whole. 
17,  or  32*7  per  cent,  at  that  age. 
17,  or  28*.i  per  cent,  of  whole. 

3 


i  586,  or  61-4  per  cent,  of  those     \ 
I     with  ages  stated.  S 

1 104  -j~  2  occupation  not  stated,  or 
I     32-8  per  cent. 

i  16  -j-  1  occupation  not  stated,  or 
,     15'4  per  cent,  at  that  age,  or 
;     26-6  per  cent,  of  the  whole. 
i  30,  or  29-4  per  cent,  at  that  age. 
[  30,  or  2S-3  per  ceut.  of  whole. 

50 


Age  not  stated     9 
1 


;  Age  (?)  5+2  occ.  ) 
[      not  stated.        I 

i  Age(?}l-f2occ.  > 
>      not  stated.        J 

;  Age(?)  1+1  occ.  } 
I  not  stated.  \ 
I  Age  and  occ.  not  ) 
t     "fctatc'd  3  j 


204 

101 

19 

43 


22 
6 

4 

3 


17 
2 
2 


453 

'167  +  1  occ. 

not  stated 

28 

61 
3 


1000 
;  322  +4  occ.  ) 
I    not  stated    ^ 

I  61  +  2  occ.  j 
I     not  st;tied     J 

,107  +  1  occ.  I 
\  not  seated  ' 
I  6o  ■+■  3  occ.  I 
I    not  stated    ' 


Or  S  ■*-  P®^  '^^^^-  ^^  ^lie  females. 
I  20-4  per  cent,  of  the  whole. 
Or  \  ^^''■'  P®^  cent,  of  the  leuiales. 

I  :i]-3  p  '1-  ceut.  of  the  whole. 
J  Or  18-S  per  cent,  of  those  with 
/      acute  rheamatism. 
\  Or  42  5  per  ceut.  of  those  with 
I     acute  rheumatism. 


Q    S 1-"'  per  cent,  of  the  females. 
I  7-7  jirr  cent,  of  the  whole. 
Or  ]  '■''''  1'*^^'  cent,  of  the  females. 

I  0-S  por  cent,  of  the  whole. 
1  Or  22-7  pei-  cent,  of  those  with 
\      acute  rheumatism. 
\  Or  IS  per  cent,  of  those  with 
)      acute  rheumatism. 


^    S  8*4  per  cent,  of  the  females. 

/  .'VS  per  Lent,  of  the  whole. 

Or  )  '''^  P*^^'  '^^"''-  "^^  *^®  females. 
I  2-S  per  cent,  of  the  whole. 

i  Or  44  4  per  cent,  of  those  with 

[      acute  rheumatism. 


(-.    J  16'3  per  crnt.  of  the  females. 

^  I    7-5  per  cent,  of  the  whole. 
Q    ]  10-2  per  ceut.  of  the  females. 

I    5"3  pi-r  cent,  of  the  whole. 
i  Or  ll'S  per  cent,  of  those  with 
i      acute  rheumatism, 
j  Or  lis  per  ceut.  of  those  with 
I     acute  rheumatism. 


Or 


0  4  per  cent,  of  the  females. 
0-2  per  cent,  of  the  whole. 
Q    j  1*2  per  cent,  of  the  f  males. 
^  I  0-6  per  cent,  of  the  whole. 

Or  50  per  cent,  of  those  with  ac.rh. 


^    S  12*5  per  cent,  of  the  females. 

(    5-7  per  cent,  of  the  whole. 
(-.    S    9'6  per  cent,  of  the  females. 

I    5    per  cent,  of  the  whole. 
Or  12-5  per  ct.  of  those  with  uc.  rh. 
Or  44  per  cenc.  of  those  with  ac.  rh. 


rheumatism  whose  ages  were  stated,  and  who  were  so  affected,  who  were  eugaged  in  the  class  of  occupations 
indicated  in  the  column  headed  ''  Male  Patient.s." 
1  Here  and  elsewhere  in  this  column  "  whole"  applies  to  the  whole  number  of  patients  of  both  sexes. 
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Tlie  accompanying  Tables  show  (1)  the 
proportion  in  whicli  female  domestic  ser- 
vants aifected  with  acute  rheumatism 
were  attacked  by  endocarditis  and  Peri- 
carditis, and  the  influence  of  age  in  the 


proportionate  production  of  those  alfec- 
tions  of  the  heart  in  that  disease  ;  and 
{2 )  the  relation  of  the  degree  of  the  joint 
aflection  to  the  degree  of  the  heart  afl'ec- 
tion  in  those  cases. 


1.  Degree  of  the  Joint  Affection  in  Servants  affected  with  Acute  Rheumatism,  in  relation 

to  Age  and  Heart  Affection. 


Endocarditis 

Endocarditis. 

threatened  or 
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Very  severe.. 

0 

0 

0 

0 

0 

n 

0 

0 

0 

2      0 

0 

2 

5 

1 

0 

6 

7 

1 

0 

0 

8 

1 

0 

8 

4 

.') 

n 

4 

0 

S 

10      6 

4 

19 

7 

1 

1 

9 

23 

(i 

12 

I) 

41 

Rather  severe 

1 

3 

1 

a 

7 

3 

1 

1 

12 

7  :  4 

1 

12 

2 

1 

0 

3 

17 

11 

3 

1 

32 

Not  severe... 

1 

1 

2 

4 

3 

9, 

1 

0 

« 

.5  1   0 

2 

7 

0 

1 

0 

1 

9 

4 

.') 

0 

18 

Slight 

0 

0 

i") 

0 

0 

n 

0 

0 

0 

1      0 

0 

1 

0 

0 

u 

0 

1 

0 

0 

0 

1 

Doubtfnl 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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i 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

Total.... 

3 

4      6 

13 

15 

0 

0 

1 

27 

2.5      9 

8 

42 

14 

4 

1 

19 

67 

22 

21 

1 

101 

2.  Degree  of  the  Joint  Affection  in  Servants  in  relation  to  the  degree  of  the  Heart  Affection 
in  the  cases  of  Rheumatic  Pericarditis. 


Degree  of  the  Heart  Affection. 

Total 
Degree  of 

Joint  Affection. 

Fatal. 

Very 
Severe. 

Severe. 

Rather 
Severe. 

Not 
Severe. 

Slight. 

the  Joint 
Affection. 

1 
0 
0 
1 

5 
1 
0 
0 

0 
5 

1 
0 

0 
2 
1 
0 

0 
0 
1 
0 

0 

1 

0 
0 

6 

Severe 

Ratlier  severe 

9 
3 

1 

Heart  affection  ., 

2 

6 

6 

3 

1 

1 

19 

I  will  now  briefly  consider  the  occupa- 
tions of  the  remaining /emretejM&nts  who 
were  attacked  with  acute  rheumatism.  I 
have  thrown  into  one  group  the  cooks, 
charwomen,  nurses,  and  laundresses,  who 
numbered  altogether  li2.  Of  these  .5  had 
Pericarditis,  4  of  whom  had  endocarditis 
also,  and  4  had  simple  endocarditis  ;  in  7 
endocarditis  was  threatened  or  probable  ; 
and  ia  6  the  heart  gave  no  evidence  of 
being  affected.  Of  the  whole  number  less 
than  a  fifth  were  younger  than  21  (4  in 
21').  Of  the  five  cases  with  Pericarditis, 
in  one  the  attack  was  severe  but  transient, 
and  in  tliat  patient  the  joint  affection  was 
severe.  In  two  others  the  heart  afteotion 
was  rather  severe,  and  in  the  remaining 
two  it  was  slight,  while  in  none  of  these 
was  the  joint  affection  severe. 

iNine  of  the  women  followed  sedentary 
employments,  using  chiefly  the  needle  ; 
and  in  none  of  these  was  there  Pericar- 
ditis ;  four  of  them,  however,  had  endo- 
carditis. 

The  married  women  numbered  17,  and 
of  these  only  two  had  Pericarditis  and 
endocarditis,    one     severely,    the     other 

1  In  one  of  the  22  cases  belonging  to  this 
group  the  age  of  the  patient  is  not  stated. 


slightly.  In  both  the  joint  affection  was 
rather  severe.  Of  the  remainder,  2  had 
simple  endocarditis,  and  5  were  threat- 
ened with  it,  while  one-half  (8)  gave  no 
sign  of  heart  afl(?ction.  These  patients 
were  all  older  than  23. 

Sixteen  of  the  female  patients  had  no 
occupation,  only  one  of  whom  was  above 
the  age  of  20.  Only  two  of  them  had 
Pericarditis,  one  of  whom  had  endocar- 
ditis also  ;  in  one  of  these  the  heart  affec- 
tion was  fatal,  in  the  other  it  was  severe ; 
and  in  one  of  them  the  joint  affection  was 
severe,  while  in  the  other  that  ended 
fatally  it  was  so  only  to  a  moderate  de- 
gree. Seven  of  these  cases  had  simple 
endocarditis  and  2  were  threatened  with 
it ;  while  5  of  them  presented  no  indica- 
tion of  endocarditis. 

These  oases,  taken  as  a  whole,  show 
that  those  women  who  followed  at  a  ma- 
ture age  occupations  as  laborious  as  the 
young  servants,  were  affected  in  but  a 
moderate  proportion  with  Pericarditis, 
and  that  in  a  comparatively  mild  form. 
They  also  show  that  those  of  tender  age 
who  followed  no  occupation  were  not  at- 
tacked with  inflammation  of  the  heart 
with  anything  like  the  same  frequency  as 
young  female"  servants.     We  thus  see,  ia 
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brief,  that  in  acute  rheumatism  affecting 
the  female  sex,  youth  with  labor  is  nearly 
always  attacked  or  threatened  with  endo- 
carditis or  Pericarditis,  or  both ;  that 
youth  without  labor  is  thus  attacked  with 
comparative  infrequency  ;  and  that  ma- 
ture age  with  labor  is  attacked  less  fre- 
quently and  much  less  severely  with  in- 
flammatioa  of  the  heart  than  youth  with 
labor. 

The  male  patients  give  us  two  great  illus- 
trations. One  of  these  is  supplied  by 
those  working  indoors,  and  they  naturally 
run  in  the  same  grooves  as  the  female 
patients,  who  were,  all  but  two,  occupied 
indoors.  The  other  is  supplied  by  those 
following  out  of  door  occupations  ;  and 
they  stand  completely  apart  in  kind  of 
labor,  age,  and  character  of  disease,  as 
well  as  in  sex,  from  the  female  patients, 
whose  cases  have  just  been  considered. 

I  have  brought  the  male  patients  work- 
ing indoors  including  ten  servants,  into 
one  group,  numbering  :i7.  In  several 
features  tliis  group  presents  a  remarkable 
agreement  as  regards  age  and  the  fre- 
quency of  heart  affection,  and  especially 
of  Pericarditis,  with  the  important  anil 
large  analogous  group  of  female  servants. 
Thus  in  each  group  more  than  half  of  the 
patients  were  lielow  the  age  of  21  (of  the 
male  patients  1!)  in  37,  of  the  female  ser- 
vants .57  in  100) ;'  in  each,  the  proportion 
of  cases  with  Pericarditis  was  great, 
amounting  among  the  males  to  one-third 
(13  in  37),  among  the  female  servants  to 
one-fifth  (19  in  lOl) ;  in  each  three-fourths 
of  those  thus  affected  with  Pericarditis 
were  below  the  age  of  -21  (10  of  the  13 
male  patients,  and  14  of  the  19  female 
servants);  in  each  the  proportion  of  those 
in  whom  the  heart  presented  no  sign  of 
inflammation  was  small,  amounting  to 
one-sixth  of  those  male  patients  (6  in  37), 
and  one-eighth  of  the  female  servants  (12 
in  101) ;  and  in  each  few  of  the  patients 
whose  hearts  were  thus  unaffected  were 
below  the  age  of  21,  amounting  to  fully 
one-third  of  those  male  patients  (3  in  7), 
and  to  one-fourth  of  the  female  servants 
(3  io  13).  Here,  however,  this  close 
parallel  ends,  since  among  the  patients 
affected  with  acute  rheumatism  above  the 
age  of  25,  P.Tii-arditis  attacked  the  men 
working  indoors  more  frequently  (2  in  13) 
than  the  female  servants  (1  in  22),  and 
among  those  with  Pericarditis,  less  than 
one-half  of  the  males  (0  in  13),  and  almost 
as^raanyas  three-fourths  of  the  females 
(15  in  19)  were  attacked  with  severity  ; 
while  the  proportion  of  cases  affected  or 
threatened  witli  simple  endocarditis  was 
much  smaher  among  the  male  patients  (9 
and  9  respectively  in  37)  than  the  female 
servants  (42  and  "26  in  101). 

'  In  one  of  the  99  female  servants  affectprl 
with  acute  rheumatisna,  the  age  of  the  pa- 
tient is  not  stated. 


Looking  at  these  two  sections  of  the 
patients  in  their  larger  and  more  vital  re- 
lations, it  is  evident  that  in  both  sexes 
tile  same  causes  produce,  under  like  con- 
ditions, the  same  efloicts ;  and  that  a  very 
large  proportion  of  the  young  persons  who 
work  on  foot  indoors  during  many  hours 
daily,  are  attacked  with  inhammation  of 
the  heart  when  affected  with  acute  rheu- 
matism, while  a  very  small  proportion  are 
thus  attacked  of  the  men  and  women  of 
mature  age  who  are  engaged  in  the  same 
manner. 

If  we  looked  solely  to  the  kind  of  em- 
ployments just  considered  it  would  be 
natural  to  infer  that  overwork  indoors  in 
young  people  of  both  sexes  ^vas  the  main 
cause  of  acute  rheumatism  and  of  its  at- 
tendant Pericarditis  and  endocarditis. 
"While,  however,  as  we  have  just  seen, 
the  whole  of  the  female  patients  witli  oc- 
cupations were  engaged  indoors,  save  t^vo 
poor  women  who  each  kept  a  stall,  only 
about  one-fourth  of  the  male  patients 
worked  iiadoors. 

Tlie  larger  proportion  of  the  male  pa- 
tients affected  with  acute  rheumatism, 
amounting  nearly  to  three-fifths  (frJ  in 
1")4),  excluding  those  working  with  lead, 
worked  out  of  doors.  More  than  one-half 
of  these  (45  in  S4)  were  engaged  in  hard 
laljor.  Pericarditis  attacked  nearly  one- 
fourth  of  these  patients  (10  in  45).  We 
here  find,  what  is  at  first  sight  an  unex- 
pected result,  that  of  these  laborious 
■\\'orkers  out  of  doors  thus  attacked  with 
Pericarditis  only  one  in  ten  was  below 
the  age  of  21 ;  whereas  of  the  male  indoor 
workers  thus  affected,  fully  three-fourths 
(10  in  13)  were  below  that  age.  If  we 
look  at  tliose  of  older  age,  we  find  the 
scale  exactly  reversed ;  since  of  those 
laboring  out  of  doors  four-fifths  (8  in  10) 
were  above  the  age  of  25 ;  while  of  tliose 
working  indoors  "only  one- sixth  (2  in  13) 
were  above  that  age.  AVe  here,  I  con- 
sider, find  the  explanation,  that  I  prom- 
ised Avhen  considering  age,  of  the  twofold 
fact,  that  tlie  male  cases  of  Pericarditis 
usually  comlnned  with  endocarditis  out- 
number the  female  cases  by  one-fifth  (35 
to  28)  ;  and  that  the  number  of  the  men 
so  affected  above  the  age  of  25  is  three 
times  as  great  as  that  of  the  women  so 
affected  (men  with  Pericarditis  13  in  53, 
women  4  in  53).  I  think  we  may  infer 
from  these  facts  that  excessive  labor  ni 
the  open  air  in  men  of  mature  age  is  a 
frequent  cause  of  acute  rheumatism  bav- 
in" a  sti-ono-  tendency  to  Pericarditis. 

5lale  patients  with  acute  rheumatism, 
whose  occupation  was  chiefly  on  foot,  such 
as  watchmen  and  porters  ;  and  those  em- 
ploved  with  horses  and  in  stables,  whose 
habits  make  them  lial)le  to  gout,  includ- 
in"-  coachmen,  cabmen,  and  grooms  ;  did 
no^t  suffer  from  Pericarditis  so  frequently 
as  those  who  were  engaged  in  hard  labor; 


488 


PERICARDITIS. 


since  of  those  working  on  foot  only  one 
seventh!  (2  in  U)  and  of  those  employed 
witli  horses  only  one-twenty-third  (1  in 
23),  while  of  those  whose  work  was  labo- 
rious, nearlj'  one-fourth  (10  in  45)  were 
thus  attacked. 

These  facts  support  the  view  that  Peri- 
carditis tends  to  attack  men  of  mature 
age  atfected  with  acute  rheumatism  when 
their  work  is  hard,  but  not  \vhen  it  is 
comparatively  easy. 

It  remains  to  me  to  speak  of  two  other 
classes  of  employments,  painters  and 
plumbers  on  the  one  baud,  and  waiters 
and  barmen  on  the  other,  who  tend  to 
have  gout  much  more  frequently  than 
acute  rheumatism.  I  find,  however,  that 
11  waiters  and  barmen  and  5  of  those 
working  with  lead  were  attacked  with 
acute  rheumatism.  One  of  each  of  those 
classes  was  attacked  with  Pericarditis, 
both  of  whom  were  above  .30  years  of  age. 
Seven  of  the  waiters  and  barmen  and  two 
of  the  workers  in  lead  presented  no  sign 
of  heart  afl'ection.  These  were  all  but  one 
below  th(;  age  of  24,  and  in  none  of  them 
was  the  great  toe  affected. 

It  would  thus  appear  that  when  bar- 
men, painters,  or  workers  among  horses, 
whose  emploj-ments  tend  to  induce  gout, 
are  attacked  with  acute  rheumatism,  es- 
pecially when  young,  they  do  not  tend  to 
have  Pericarditis  or  endocarditis. 


II.- 


-The  Affectiok  of  the  Joints  ix 
Rheumatic  Pericarditis. 


The  inflammation  of  the  joints  and  the 
inflammation  of  the  heart  in  acute  rheu- 


matism form  one  disease.  We  know  that 
in  a  certain  proportion  of  the  cases  the 
heart  sh()^ys  no  sign  of  being  touched  by 
the  disease,  and  here  and  there  perhaps 
in  a  very  rare  instance  the  heart  is  at- 
tacked with  inflammation  when  the  joints 
are  free  from  it.  The  unity  of  the  two 
phases  of  the  disease,  the  external  phasu, 
in  the  joints,  and  the  internal  ui  tiw 
fibrous  structures  of  the  exterior  and  the 
interior  of  the  heart  being  established,  we 
have  to  inquire  what  was  the  relative  in- 
tensity of  the  inflammation  of  the  joints 
and  the  inflammation  of  the  heart  in  my 
cases  of  acute  rheumatism,  and  especially 
in  those  affected  A\'ith  Pericarditis. 

We  have  just  seen  that  in  servants  at- 
tacked with  acute  rheumatism,  tlie  joint 
was,  as  a  rule,  only  of  moderate  severity 
when  the  heart  gave  no  signs  of  being 
affected  ;  that  the  joint  aftection  was  more 
severe  when  the  heart  was  threatened  or 
probably  attacked  with  endocarditis  ;  and 
that  the  severity  of  the  joint  affection  in- 
creased in  a  direct  ratio  with  the  in- 
creased certainty  and  severity  of  the 
heart  affection  ;  tlie  joint  affection  being 
greater  when  simple  endocarditis  was  ac- 
tually present  than  when  it  was  threat- 
ened or  probable,  and  much  greater  when 
the  heart  was  attacked  with  both  endo- 
carditis and  Pericarditis. 

I  find  that  the  same  rule  applies  to  the 
whole  body  of  the  cases  of  acute  rheuma- 
tism ;  as  may  be  seen  in  the  accompanying 
Table,  showing  the  degree  of  intensity  of 
the  joint  aftection  in  relation  to  the  ab- 
sence or  presence  of  endocarditis  and 
Pericarditis  in  cases  of  acute  rheumatism. 


Degree  of  intensity  of  the  .Joint  Affection  in  relation  to  the  absence  or  presence  of 
Endocarditis  and  Pericarditis  in  cases  of  Acute  Rheumatism. 


Joint  Affection. 

No  Endo- 
carditis. 

Endocarditis 
tlireatened 
or  probable. 

Endocarditis 

Pericarditis. 

-       « s      t  a 

Yery  severe 

Severe 

Rather  severe     .     •     .     . 

Not  severe 

Slight 

Doubtful ' 

0 

22 
34 

18 
4 

1 

1 

32 

35 

7 

1 

0 

2 
46 
42 
15 

O 

i 

12 

25 

18 

6 

1 

1 

15  —    8  =    7 

125  —  41  =  84 

129  —  32  =  S)7 

46  —  18  =  28 

8—1=7 

3—1=2 

Total 

79 

76 

108 

63 

326  —101  =225 

Thus  the  joint  affection  was  severe  in 
one-fourtli  (22  in  7S)'  of  those  patients  in 
whom  the  heart  gave  no  sign  of  inflamma- 
tion ;  in  cwo-fifths  (32  in  70)  of  those  in 
whom  endocarditis  was  threatened  or 
probable  ;  in  more  than  two-fifths  (48  in 

'  The  degree  of  the  joint  affection  was  not 
stated  in  o«e  of  the  79  cases  belonging  to  this 
group. 


107)'  of  those  affected  with  simple  endo- 
carditis, and  in  three-fifths  (37  in  62)^' of 
those  who  were  attacked  with  Pericardi- 

'  The  degree  of  the  joint  affection  was  not 
stated  in  one  of  the  108  cases  belonging  to 
this  group. 

2  The  degree  of  the  joint  affection  was  not 
stated  in  one  of  the  63  cases  belonging  to  this 
group. 
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tis,  all  but  9  of  whom  (54)  had  endocar- 
ditis also. 

The  iutlammatiou  of  the  joints  was  very 
intense  in  I'J  of  the  37  patients  with  Peri- 
carditis, usually  coupled  with  endocardi- 
tis,  in  whom  the    inflammation  of  the 


jomts  was  severe,  whereas  in  only  ?,  of  the 
184  patients  in  whom  simple  endocarditis 
was  present  or  threatened,  and  in  none  of 
the  79  in  whom  tlie  heart  gave  no  evi- 
dence of  being  affected,  was  the  pint 
affection  of  this  great  degree  of  intensity. 


Table  giving  the  actual  number  of  the  Joint  Affection  in  relation  to  the  degree  of  Heart 
Affection  in  62'  cases  of  Rheumatic  Pericarditis. 


Heart  Affection. 

Joint  Affection. 

Fatal. 

Vory 

severe. 

Seveie. 

Hathev 
severe. 

Not 
sevre, 

or 
slight. 

Total. 

The  joint  affection  -was  very  severe  in  12  cases. 

"2' 

6 

7 

3 

113 

22 
3< 

12 

01'  ihese  the  lieurt  affection  was  fatal  in 

'*                    "                    rather  .severe  in 

2.i 

"                    "                    rather  severe  in 

0 

2 
0 

S 
2 

6' 
4 

'}l 

18 

Oi'  these  tko  heart  affection  was  fatal  in 

"                    "                    very  severe  in 

"                    "                    rather  severe  in 

'*                    "                    not  severe  2,  or  slight  3  in 

The  joint  affection  was  not  severe  6,  or  slight  1  =  7 

Of  these  the  heai  t  affection  was  fatal  in 

"]■; 

7 

"                    "                    rather  severe  in 

"                    *'                    not  severe  or  slight  in 

The  joint  affection  was  not  described  (?)  in  1 

In  this  case  chere  were  no  signs  of  Endocurdiiis. 

Of  the  total  of  the   above  63  cases  of  Pericarditis,  th.e 

4 

15 

21 

16 

^\l 

1 

"                    "            not  severe  or  slight  in 

64 

In  the  cases  of  Pericarditis,  there  was 
a  close  correspondence  in  severity  between 
the  infiamination  of  the  joints  and  the 
inflammation  of  the  heart.  The  above 
Table  shows  in  detail  the  degree  of  the  joint 
affection  in  relation  to  the  degree  of  the 

'  In  1  of  the  63  cases  of  Rheumatic  Pericar- 
ditis the  condition  of  the  joints  is  not  de- 
scribed. 

^  In  these  2  cases  the  signs  of  Endocarditis 
were  absent  or  doubtful. 

'  In  2  of  these  cases  the  signs  of  Endocar- 
ditis were  absent  or  doubtful.' 

*  In  1  of  these  cases  the  signs  of  Endocar- 
ditis were  absent  or  doubtful. 

^  In  this  case  Endocarditis  was  absent  or 
doubtful. 


heart  affection  in  sixty-two  cases  of  Rheu- 
matic Pericarditis. '  The  joint  nllection 
was  very  severe  in  12  cases,  and  in  three- 
fifths  of  those  cases  (7)  the  heart  aflfectiou 
was  very  severe,  being  fatal  in  one ;  in 
one-fourth  of  them  ( .'J )  it  was  severe  ;  and 
in  only  one-sixth  of  them  (2)  was  it  of 
moderate  severity.  The  joint  affection 
was  severe  in  25  cases,  and  in  one-third  of 
those  cases  (9)  the  heart  afleetion  was 
very  severe  ;  in  less  than  one-half  of  them 
(11)  it  was  severe,  and  in  one-fifth  of 
them  (5)  it  was  of  moderate  severity,  or 
slight.  If  we  combine  these  two  groups 
of   cases,    amounting   to    37,    that   were 


I   In  one  of  the  63  cases  of  Pericarditis  the 
joint  affection  was  not  described. 
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marked  by  the  severity  of  the  joint  affec- 
tioii,  we  find  that  in  four-fiftlis  of  them 
(30)  tlie  aftection  of  the  heart  was  severe, 
while  in  one-fiftli  of  tliem  (7)  it  was  not 
severe  or  only  moderately  so.  Endocar- 
ditis was  present  in  all  but  two  of  the  30 
cases  in  which  the  affection  both  of  the 
joints  and  the  heart  was  severe  ;  while 
the  signs  of  endocarditis  were  either  ab- 
sent or  doubtful  in  4  of  the  7  cases  in 
which  the  affection  of  the  joints  was 
severe,  while  that  of  the  heart  was  either 
of  moderate  severity  or  slight. 

If  we  examine  those  cases,  amounting 
to  liij,  or  two-fifths  of  the  whole  number, 
in  which  the  degree  of  the  joint  aifection 
was  below  the  line  of  severity,  we  find 
that  in  18  of  them  the  affection  of  the 
joints  was  onlj'  of  moderate  severity, 
while  in  7  of  them  it  was  slight ;  and 
that  in  two-fifths  of  these  (10)  the  heart 
affection  was  severe,  while  in  three-fifths 
of  them  (15)  it  was  citlier  slight  or  of 
moderate  severity.  We  find,  then,  that 
in  the  .'ST  cases  of  Pericarditis  in  which 
the  joint  affection  was  more  severe,  the 
heart  affection  was  more  severe  in  four- 
fifths  (30)  and  less  severe  in  one-fifth  (7)  ; 
while  in  the  2o  cases  of  Pericarditis  in 
wliicli  tlie  joint  affection  was  less  severe, 
the  heart  alUictiou  was  more  severe  in 
two-fifths  (10)  and  less  severe  in  three- 
fifths  (15). 


III. — The  Degeee  of  the  Jon^rT  Af- 
fection DURING  THE  AC-1IE  OF   THE 

Effusion  into  the  Peeicaedium. 

When  the  exterior  of  the  heart  is  at- 
tacked by  inflammation  in  cases  of  acute 
rheumatism,  the  distress  and  oppression 
in  the  region  of  the  heart  and  in  the 
chest  is  often  so  great  as  to  call  the  pa- 
tient's attention  away  from  tlio  seat  of 
suffering  in  the  joints.  At  the  same  time 
the  physician  or  flic  clinical  clerk  is  so 
much  interested  in  the  state  of  the  central 
organ  that  he  readily  overlooks  tliat  of 
the  joints.  I  find  that  in  12  of  the  45 
cases  given  in  the  accompanying  plans 
(see  pages  478,  470),  the  condition  of  the 
joints  was  not  reported  during  the  acme 
of  the  pericardial  efiiision,  and  in  one 
other  case  the  joint  affection  was  not 
noted  until  the  attack  of  Pericarditis  had 
declared  itself 

The  state  of  the  joints  during  the  period 
of  the  acme  of  the  inflammation  of  the 
exterior  of  tlie  heart,  marked  l.iy  the  ex- 
tent of  fluid  in  the  pericardium  being 
then  at  its  height,  is  shown  in  32  of  the 
45  patients  under  examination.  These 
cases  di\ide  themselves  naturally  into 
two  groups  ;  in  one  of  these,  amounting 
to  12,  the  Pericarditis  was  at  its  acme  at 
the  time  of  admission,  or  on  the  follow- 


ing day  ;  while  in  the  remaining  20  cases 
the  effusion  into  the  pericardium  reached 
its  acme  after  the  admission  of  the  pa- 
tient. In  the  latter  set  of  cases,  the  in- 
tensity of  the  joint  affection  had  been, 
as  a  rule,  modified  and  lessened  by  rest 
and  soothing  treatment,  and,  especially  in 
four-fifths  of  the  cases,  by  opium  given  at 
repeated  intervals  ;  while  in  the  former 
set  of  oases  in  which  the  pericarditis  was 
at  its  height  at  the  time  of  admission,  the 
iiiint  aftection  had  been,  as  a  rule,  some- 
what aggravated  by  the  removal  of  the 
patientirom  home  to  hospital.  The  set 
of  cases,  therefore,  that  were  admitted 
with  pericarditis  at  its  height  show  the 
natural  rcdation  of  the  degree  of  the  joint 
affection  to  that  of  the  heart  affection 
during  the  period  of  the  acme  of  tlie  dis- 
ease, in  a  manner  less  affected  by  other 
influences  than  the  set  in  which  the  peri- 
carditis came  on  and  reached  its  height 
after  admission. 

The  infiammation  of  the  joints  was 
severe  at  the  time  of  admission  in  more 
than  one-half  of  the  patients  (7  in  12) 
who  came  in  with  the  Pericarditis  at  its 
height,  and  in  six  of  these  seven  cases  the 
joint  allcetion  was  of  about  equal  severity 
before  admission  and  at  the  time  of  the 
acme  of  the  effusion  into  the  pericardium ; 
while  in  one  of  them  the  joints  were  less 
severely  aft'ected  before  than  during  the 
period  of  the  height  of  the  Pericarditis. 

In  two-fifths  of  this  group  of  cases  (5 
in  12)  the  joint  affection  was  not  severe 
when  the  Pericarditis  was  at  its  height, 
at  the  time  of  admission  or  on  the  next 
day,  and  in  three  and  perhaps  in  four  of 
these  the  inflammation  of  the  joints  was 
more  se\ere  Ijefore  admission  than  after 
it  and  during  the  period  of  the  acme  of 
the  effusion  into  the  pericardium.  The 
remaining  case  stands  alone,  since  in  it, 
although  the  affection  of  the  heart  proved 
fatal,  that  of  the  joints  was  but  slight, 
both  liefore  and  after  admission. 

The  second  group  consists  of  twenty 
casi  s  in  which  the  effusion  into  the  peri- 
cardium reached  its  acme  after  admis- 
sion ;  and  it  will  be  seen  that  the  relation 
of  the  joint  aftection  to  the  heart  affection 
was  very  difterent  in  this  group  from  what 
it  was  in  the  former  one  in  which  the 
patients  came  in  when  the  Pericarditis 
was  at  its  height. 

The  inflammation  of  the  joints  was  more 
severe  at  the  period  of  the  acme  of  the  peri- 
cardial effusion  than  before  that  period 
in  one-fifth  of  these  cases  (4  in  20;,  and 
it  was  of  equal  severity  during  the  two 
periods  in  one  other  case. 

The  affection  of  the  joints  became  less 
severe  durim;  the  period  of  the  acme  of 
Pericarditis  '^than  before  that  period  in 
three-fourths  of  these  cases  (15  in  20). 
Four-fifths  of  these  patients  (12  in  15) 
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took  repeated  doses  of  opium,  with  less- 
ening joint  aftectioii  during  tlie  acme  of 
Pericarditis,  while  only  one  of  the  four 
patients  with  increasing  joint  aftection 
during  the  acme  was  placed  under  the 
influence  of  opium. 

It  is  evident  that  if  we  look  only  to  the 
first  group,  or  only  to  the  second  group  of 
these  eases,  we  should  arrive  at  oijposite 
conclusions  with  regard  to  the  relation  of 
the  degree  of  the  joint  affection  to  that  of 
tlie  heart  aflfeetion  during  the  acme  of 
Pericarditis.  Thus  the  joint  affection 
lessened  during  the  acme  of  the  disease 
in  one-third  of  the  first  group  (4  in  l.'j) 
and  in  three-fourths  of  the  second  group 
(15  in  20).  The  influence  of  repeated 
doses  of  opium  evidently  told  on  the 
second  group  of  cases,  and  the  movement 
of  the  patients  from  their  homes  to  the 
hospital,  on  the  first  group  of  cases,  to 
modify  the  relation  of  the  joint  aflection 
to  the  heart  affection. 


I  think  that  we  may  safely  draw  an  in- 
ference midway  between  lliesc  two  ex- 
treme illustrations,  and  consider  that  in 
about  one-half  of  tbe  cases  "f  Pericarditis 
the  joint  alfection  was  of  eipial  severity 
during  the  period  of  the  acnw  of  the  dis- 
ease, and  Ix'fdre  that  period  ;  and  that  in 
about  one-half  of  them  the  joint  affection 
became  li.-ss  severe  when  the  Pericarditis 
was  at  its  height.  The  general  conclusion 
may  be  drawn  from  this  inference,  that 
tbe  joint  affection  tends  to  lessen  in  sever- 
ity when  Pericarditis  is  at  its  height  in 
about  one-half  of  the  cases. 


IV. — Time  in  the  Hospital. 

The  accompanying  Table  shows  the 
average  time  that  the  patients  remained 
in  the  hospital  in  relation  to  the  absence 
or  pi-escnce  of  endocarditis  or  pericarditis 
in  acute  rheumatism  : — 


Time  in  the  Hospital  in  relation  to  the  absence  or  presence  of  Endocarditis  and  Pericarditis 

iu  cases  of  Acute  Rheumatism. 


In  the  Hospital. 

No 
Endociirditis 

Endocarditis 
threatened 
or  probable. 

Endocarditis 

Pericarditis. 

Total. 

From    6  to  20  days 

"     21   "  30     "     

"     31   "  50     "     

Over  50  days 

An  uncertain  number  of  days     . 

33 

23 

15 

3 

2 

22 
21 
21 

8 
2 

14 
31 
37 
21 
3 

7 

8 

16 

28 

4 

76 
83 
89 
60 
11 

Total 

76 

74* 

100* 

63 

319* 

*  Since  tliis  table  was  drawn  up,  seven  cases  have  been  added,  making  the  total  number  326. 


The  time  that  the  patient  remained  in 
the  wards  measures  the  duration  and 
severity  of  the  disease.  Two-flfths  of  the 
patients  in  whom  the  heart  gave  no  sign 
of  being  affected,  left  the  hospital  before 
the  end  of  the  third  week  (3.3  in  76), 
three-fourths  of  them  during  the  first 
month  (50  in  76),  and  one-fourth  of  them 
after  the  first  month  (20  in  76).  Those 
who  liad  Pericarditis  usually  accompanied 
by  endocarditis  remained  in  the  wards  for 
a  much  longer  period,  since  only  one- 
ninth  of  them  (7  in  63)  left  the  hospital 
before  the  end  of  the  third  week,  and  one- 
fourth  of  them  (15  in  63)  during  the  first 
month,  while  three-fourths  of  them  re- 
mained in  the  hospital  longer  than  a 
month  (48  in  63),  and  one-half  of  them 
more  than  fifty  days.  Those  with  simple 
endocarditis  remained  in  the  house  much 
longer  than  those  whose  hearts  were 
healthy,  but  not  nearly  so  long  as  those 
with  Pericarditis  usually  combined  with 
endocarditis. 


Y. — Occurrence  or  Non-Occurrence 

or  ONE  OK  MORE  PREVIOUS  ATTACKS 

OF  Acute  Kueumatism. 

The  following  Table  shows  the  pro- 
portion in  which  tbe  patients  affected 
with  acute  rheumatism  had  been  previ- 
ously attacked  by  that  disease  in  fullv 
three-fourths  of  the  patients  (243  in  319 
cases).  Less  than  one-third  of  those  who 
gave  no  sign  of  endocarditis  (23  in  76) 
and  nearly  one-half  of  those  who  were 
affected  with  endocarditis  (48  in  106), 
had  suffered  from  one  or  more  previous 
attacks  of  acute  rheumatism  ;  so  that  in 
my  cases  the  occurrence  of  a  previous 
attack  evidently  favored  the  presence  of 
endocarditis.  'This  did  not,  however, 
appear  to  be  the  case  with  pericarditis, 
for  only  one-third  of  the  cases  with  that 
affection  had  been  previously  attacked  by 
acute  rheumatism.  The  previous  occur- 
rence of  acute  rheumatism  implies  in  a 
certain  proportion  of  the  cases  the  pres- 
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etice  of  valvular  disease  of  the  heart,  a 
condition  that  promotes  the  occurrence  of 
endocarditis  in  acute  rheumatism.  It  is 
open    to    inquiry   why   valvular    disease 


should  have  more  frequently  influenced 
the  production  of  endocarditis  than  of 
pericarditis  in  my  cases. 


Occurrence  or  Non-occurrence  of  Previous  Attacks  of  Acute  Rheumatism  in  relation  to  the 
Absence  or  Presence  of  Endocarditis  and  Pericarditis. 


Joint  Affection. 

No 
Endocarditis. 

Endocarditis 
threatened 
or  probable. 

Endocarditis. 

Pericarditis. 

Total. 

No  previous  attack 

No  note  of  previous  attack     .     . 
One  previous  attack      .... 
More  previous  attacks  tlian  one  . 

37 

16 

17 

6 

23 
17 

24 
10 

31 
27 
35 
13 

26 

16 

15 

6 

117 
76 

91 

35 

Total 

76 

74* 

106* 

63 

319 

*  Since  this  table  was  drawn  up,  seven  cases  have  been  added,  making  the  total  number  326. 


VI. — The  Time  of  the  First  Obser- 
vation- OF  Friction  Sound  and  of 

THE  beginning  OF  ElIEUMATIC  PERI- 
CARDITIS IN  Relation  to  the  begin- 
ning OR  RELAPSE  OF  THE  AFFECTION 
OF  THE  JOINTS. 

In  a  large  proportion  of  the  cases  of 
acute  rheumatism  affected  with  Pericar- 
ditis, friction  was  heard  over  the  heart 
either  at  the  time  of  admission  or  very 
soon  after  it.  Thus  in  more  than  one- 
third  of  the  total  number  of  the  cases,  the 
rubbing  noise  was  noticed  on  the  day  that 
they  entered  the  hospital  (22  in  03)  ;  in 
all  but  one-half  of  them  (29  in  63)  it  was 
heard  on  that  or  the  following  day  ;  and 
in  fully  two-thirds  of  them  (41  in  63)  it 
was  observed  either  at  the  time  of  admis- 
sion or  during  the  three  days  following  it. 
In  nine-tenths  of  the  whole  number  of 
cases  aifected  with  Pericarditis  (55  in  63) 
the  frottement  was  distinguished  during 
the  first  nine  days  of  the  patient's  resi- 
dence in  the  hospital. 

These  facts  do  not,  however,  point  out 
how  soon  Pericarditis  occurred  after  the 
commencement  of  the  attack  of  acute  rheu- 
matism. To  ascertain  this  we  must  add 
the  number  of  days  from  the  commence- 
ment of  the  attack  to  the  time  of  admis- 
sion, to  the  number  of  days  from  that 
time  to  the  period  at  which  the  to-and- 
fro  sound  was  heard.  This  plan  answers 
with  those  cases  in  which  the  friction 
sound  was  observed  on  or  after  the  third 
day  from  the  date  of  admission,  since  in 
all  but  four  of  them  the  heart  had  been 
previously  examined.  It  does  not,  how- 
ever, apply  to  those  patients  in  whom 
the  frottement  was  detected  during  the 
day  of  admission  or  on  the  next  day, 
since  in  those  cases  we  do  not  know  how 
long  the  rubbing  sound  may  have  been  in 
existence  before  the  patient  came  in. 
This  applies  to  one-half  of  the  patients 
aflfected    with     rheumatic    Pericarditis, 


since  they  had  suffered  from  acute  rheu- 
matism for  a  period  varying  from  two 
days  to  three  weeks  before  entering  the 
wards.  These  cases  are,  however,  of  use 
in  showing  how  early  in  the  disease,  and 
how  late.  Pericarditis  may  declare  itself 
by  friction  sound  in  full  play.  Thus  out 
of  the  twenty-nine  cases  in  which  frotte- 
ment was  heard  during  the  first  two  days, 
more  than  one-fourth  (8  in  29)  had  been 
affected  with  acute  rheumatism  for  a 
period  of  from  two  to  four  days  ;  while  on 
the  other  hand  one-fifth  of  them  (6  in  29) 
had  been  ill  for  from  two  to  three  weeks 
before  admission. 

If  we  bring  together  the  whole  of  the 
63  cases  of  Pericarditis,  we  find  that  in 
one-sixth  of  them  (10  in  63)  the  rubbing 
sound  was  audible  as  early  as  from  the 
third  to  the  sixth  day  after  the  commence- 
ment of  the  disease  ;  while  in  one-half  of 
them  (30  in  63)  that  sound  was  audible  on 
or  before  the  eleventh  day  of  the  illness. 

In  only  seven  of  the  cases  did  the  heart 
affection  show  itself  so  late  as  the  twenty- 
fifth  day,  and  from  that  to  the  sixty-third 
after  the  onset  of  the  acute  rheumatism. 

These  facts  point,  I  think,  to  the  con- 
clusion that  in  a  certain  small  proportion 
of  the  cases,  amounting  perhaps  to  one- 
eighth  (8  in  63)  the  onset  of  the  inflam- 
mation both  of  the  exterior  and  the  inte- 
rior of  the  heart  took  place  at  the  very 
commencement  of  the  disease,  and  at  the 
same  time  with  the  onset  of  the  inflam- 
mation of  the  joints. 

It  is  scarcely  needful  to  say  that  the 
first  appearance  of  the  rubbing  sound  is 
later  than  the  beginning  of  the  inflamma- 
tion of  the  surface  of  the  heart.  In  this 
respect,  the  inflammation  of  the  outside 
of  that  organ  corresponds  with  the  in- 
flammation of  the  joints,  since,  as  in  in- 
flammation of  the  'joints,  pain  and  ten- 
derness precede  exudation  and  swelling, 
so  in  Pericarditis,  in  at  least  some  in- 
stances to  which  I  shall  now  refer,  pain 
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and  exquisite  sensitiveness  over  the  heart 
preceded  the  notable  increase  of  eft'usion 
into  the  pericardium  and  the  existence  of 
a  rubbing  sound. 

In  live  of  the  cases  in  whicli  friction 
sound  was  heard  on  tlie  daj'  of  admission 
(13,  15,  44a,  53,  01),  pain  had  existed 
over  the  region  of  the  lieart,  or  in  the  left 
side,  or  in  the  chest,  for  one  or  more  days 
before  the  patient  entered  the  hospital. 
In  one  of  these  cases  (44(')  pain  was  pre- 
sent over  the  heart  from  aljout  the  begin- 
ning of  the  illness,  the  precise  time  of 
which  is  not  stated. 

In  nearly  one-half  of  the  patients  in 
whom  the  frotteraent  was  heard  for  the 
first  time  from  one  to  fifty-three  days  after 
admission  (16  in  39),  there  was  pain  over 
the  region  of  the  heart  or  in  the  chest 
from  one  to  seven  days  before  the  rubbing 
noise  was  observed.  In  seven  (51,  8,  26, 
28,  50,  29,  5)  of  them  the  pain  was  noticed 
one  day  ;  in  three  (57,  56,  2:!),  two  days  ; 
in  one,  three  days  (14)  ;  in  two,  four 
days  (55,  36;  ;  in  two,  six  days  (123,  30)  ; 
and  in  one,  seven  days  (20)  before  the 
first  observation  of  the  friction  sound. 

The  patient  (24),  in  whom  friction 
sound  was  heard  on  the  fifty-third  day 
after  admission,  presented  a  chain  of 
symptoms  interesting  in  two  points  of 
view,  one,  that  the  attack  of  Pericarditis 
was  immediately  preceded  by  a  relapse  of 
the  joint  affection  ;  the  other,  that  pain 
over  the  heart  preceded  the  frottement. 
The  patient  was  a  laborer,  aged  27,  and 
had  almost  passed  through  a  severe  attack 
of  acute  rheumatism  with  endocarditis, 
resulting  in  permanent  injury  to  the  mi- 
tral and  aortic  valves.  On  the  36th  day, 
he,  being  ^itronger  and  of  better  color,  was 
allowed  to  get  up.  On  the  42d  his  gene- 
ral health  was  good,  his  pains  were  di- 
minished, and  he  walked  about.  On  the 
45tli  he  felt  stiffness  in  the  right  hip-joint 
on  walking,  that  joint  having  been  affected 
for  eight  months  previously  ;  and  on  the  , 
48th  the  pain  in  the  hip  was  worse,  though 
he  was  otherwise  free  from  complaint, 
and  his  appetite  was  good.  On  the  50th 
(liiy,  however,  his  neck  was  stiff',  and  he 
had  rtying  pains  about  the  knees  ;  and  on 
the  next  day  his  face  was  flushed,  he  per- 
spired copiously,  and  complained  of  great 
pain  over  the  region  of  the  heart  and  pal- 
pitation. On  the  .52d  he  suffered  from  a 
terrible  pain  in  the  neck  and  head,  the 
wrists  were  swollen  and  painful,  and  the 
heart's  action  was  so  loud  that  the  mitral 
and  aortic  murmurs  were  inaudible  ;  and 
on  the  following  day  a  loud  and  harsh 
double  friction  sound  was  heard  over  the 
heart.  Here  the  attack  of  Pericarditis  im- 
mediately followed  the  relapse  in  the  joint 
affection,  and  the  pain  over  the  heart 
preceded  the  rubbing  sound  by  two  days. 

In  four  other  cases  in  which  the  friction 
sound  appeared  some  time  nfter  admis- 
sion,   the    Pericarditis    followed    closely 


upon  a  rela])se  of  the  joint  aff"ection.  In 
one  of  these  (36),  a  woman,  aged  '2U,  who 
was  motionless  on  admission  from  the 
alfection  of  the  joints,  the  pain  was  worse 
on  the  6th  day,  she  was  still  powerless  on 
the  7th  from  the  pain  in  the  joints,  and 
on  the  8th  a  harsh  grating  frottement, 
chiefly  systolic,  was  heard  over  the  apex 
of  the  heart.  In  another  patient  (3),  a 
man,  aged  26,  who  was  re-admiticd  with 
a  severe  relapse  of  the  affection  of  the 
joints  six  days  after  leaving  the  hospital, 
the  hands  and  hips  were  better  on  tlie  5th 
day  after  his  readmission,  but  on  the  8th 
there  was  again  pain  in  the  hip,  and  on 
the  9th  there  was  excessive  pain  and  ten- 
derness in  the  fascia  of  the  thigh.  On 
the  next  day  (the  10th)  there  was  pain, 
and  increasetl  dulness  on  percussion  over 
the  heart,  and  a  double  friction  brush  was 
audible  at  the  apex.  In  a  third  case  (30), 
a  man,  aged  31,  all  the  joints  weie  swollen 
and  painful  w^hen  he  came  in,  but  were  so 
much  better  on  the  8th  day  that  they  only 
pained  him  when  he  moved.  The  pain  in 
the  joints  returned,  however,  on  the  Oth, 
being  better  next  da}',  when  a  harsh  double 
friction  sound  was  audible  over  the  heart. 

In  the  last  case  of  this  group  (17),  a 
female  servant,  aged  20,  the  joints  were 
painful  and  swollen  on  admission,  they 
were  less  so  on  the  4th  day,  and  on  the 
7th  they  were  almost  of  the  natural  size. 
On  the  9th  a  little  pain  returned  in  the 
joints  and  there  was  oppression  over  the 
heart.  On  the  13th  the  pain  had  in- 
creased and  she  suffered  much  in  the 
chest,  the  first  sound  being  rough  and 
prolonged.  On  the  16th  there  was  a  mur- 
mur all  over  the  heart,  which  was  the 
seat  of  pain ;  and  on  the  17th  a  soft 
double  friction  sound  was  established  over 
the  region  of  the  pericardium. 

To  these  cases  must  be  added  one  of  a 
series  that  were  treated  byrest  during  the 
years  1866-68.  In  tliis  patient,  a  man, 
aged  20,  the  pain  in  the  joints,  which  was 
considerable  on  admission  and  which 
lessoned  on  the  4th  day,  again  increased 
in  the  arms  and  neck  on  the  5th,  w;hen  a 
pain,  beginning  at  the  lower  portion  of 
the  breast  bone,  shot  through  the  region 
of  the  heart  to  the  back.  This  symptom 
and  pain  in  the  region  of  the  apex  were 
relieved  by  leeches.  The  joints  also  im- 
proved, but  on  the  10th,  after  he  had  been 
using  his  hand,  pain  returned  in  the  fin- 
ger, ^and  on  tire  14th,  the  next  report. 
Pericarditis  had  fully  declared  itself. 


YII._TnE  Presence  ok  Absence  of 
Endocarditis  in  Rheumatic  Peri- 
carditis. 

I.  Cii^effwhcre EwTncctrdUhiKna pre^evt. — 
There  was  evidence  of  inflanmiation  in 
the  interior  of  the  heart  in  all  the  cases 
excepting  nine  (54  in  63). 
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The  heart  was  healthy  at  the  time  of 
the  attack  iu  40  of  the 'cases  with  endo- 
carditis, and  the  mitral,  or  mitral  and 
aortic  valves  were  crippled  by  previous 
disease  in  the  remaining  8  cases,  including 
one  just  alluded  to  (24)  in  which  Pericar- 
ditis followed  a  relapse  of  the  aflfection  of 
the  joints,  the  aortic  aud  mitral  valves 
having  become  afiected  during  the  earlier 
part  of  the  attack  of  acute  rheumatism. 

A  tricuspid  murmur  was  alone  present 
in  3  of  the  46  cases  of  endocarditis  :  in 
two  of  these  cases  that  murmur  was  per- 
sistent, and  in  one  of  them  it  disappeared. 
These  cases  were  comparatively  free  from 
serious  symptoms,  the  heart  affection 
being  severe  in  only  one  instance,  and  the 
intlammation  of  the  joints  being  very 
severe  in  another.  The  proportion  of 
cases  of  this  class  with  simple  tricuspid 
murmur,  was  much  smaller  in  these  cases 
of  combined  endocarditis  and  Pericarditis 
than  in  those  of  simple  endocarditis  ;  1  in 
18  of  the  former,  as  we  have  just  seen  (3 
in  54),  and  1  in  8  of  the  latter  (13  in  108) 
being  thus  affected. 
^  Tile  mitral  valve  was  affected  in  42  of 
the  46  patients  with  Pericarditis  in  whom 
endocarditis  attacked  the  heart  when  pre- 
viouslj'  healthy,  in  6  of  whom  the  aortic 
valve  was  affected  as  well  as  the  mitral. 
Tlie  aortic  valve  was  attacked  in  one 
other  case  in  which  the  mitral  valve  was 
not  involved. 

I  have  divided  these  43  cases  with 
mitral  (36),  aortic  (1),  and  mitral  and 
aortic  (6 )  incompetence  into  three  groups  ; 
in  the  first  group,  containing  16  cases  (11 
mitral,  5  mitral  and  aortic  incompetence), 
valvular  disease  was  finally  established, 
or,  in  two  instances,  the  disease  proved 
fatal  when  the  murnmr  was  in  full  plaj' ; 
in  the  second  group,  which  numbered  8 
cases  with  mitral  regurgitation,  the  mur- 
mur was  lessening  when  the  patients  were 
discharged ;  while  in  the  third  group, 
amounting  to  I'.l  (17  mitral,  1  aortic,  and 
1  mitral  and  aortic  incomi)etence),  the 
murmurs  disappeared  on  the  recovery  of 
the  patients  from  acute  rheumatism,  and 
the  heart  w'as  restored  to  a  healthy  condi- 
tion. 

The  accompanying  Table  shows  the  re- 
lation of  the  degree  of  the  affection  of  the 
joints  and  that  of  the  affection  of  the 
heart  to  the  occurrence  and  degree  of  en- 
docarditis in  cases  of  acute  rheumatism 
affected  with  Pericarditis. 

If  we  compare  the  cases  of  endocarditis 
thus  combined  with  Pericarditis,  with  the 
cases  of  uncomplicated  or  simple  endocar- 
ditis, we  find  that  valvular  disease  was 
finally  established,  that  the  murmur  les- 
sened in  intensity,  and  that  the  murmur 
finally  disappeared  in  nearly  the  same 
proportion  in  the  two  sets  of  cases.  Thus 
in  70  cases  of  simple  endocarditis,  either 
mitral  '53),   aortic   (10),  or  mitral   and 


aortic  (7)  incompetence  was  present.  If 
we  divide  these  cases,  like  those  with 
Pericarditis  and  endocarditis,  into  tliree 
groups,  we  find  that  in  the  first  group 
containing  28  cases  (16  mitral,  5  aortic, 
and  5  mitral  and  aortic  incompetence) 
valvular  disease  was  finally  established, 
or,  in  two  instances,  the  disease  proved 
fatal ;  in  the  second  group,  ^\■hich  num- 
bered 11  cases  (11  mitral  incompetence), 
the  murmur  was  lessening  when  the 
patients  were  examined  for  the  last  time  ; 
while  in  the  third  group,  amounting  to  31 
cases  (24  mitral,  5  aortic,  and  2  mitral 
and  aortic  incompetence),  the  murmur 
had  disappeared  on  the  recovery  of  the 
patients  from  acute  rheumatism,  and  the 
heart  became  again  healthy.  A  tricuspid 
murmur  was  alone  audible  in  13  addi- 
tional cases  of  simple  endocarditis  :  in  7 
of  these  the  murmur  disappeared,  but  in  6 
of  them  it  was  still  audible  when  the 
heart  was  listened  to  for  the  last  time. 

I  am  of  opinion,  notwithstanding  the 
remarkable  correspondence  in  the  eflects 
of  the  inflammation  of  the  valves  in  the 
three  parallel  groups  of  each  of  these  two 
sets  of  cases,  that  when  inflammation  at- 
tacks the  interior  of  the  heart  alone,  it  is 
less  likely  to  induce  permanent  valvular 
disease,  that  when  the  heart  is  inflamed 
without  and  within.  This,  I  think,  is  d 
priori  self-evident,  and  it  is  supported  by 
two  pieces  of  clinical  evidence  that  I  shall 
now  adduce.  (1)  Disease  of  both  the  mi- 
tral and  aortic  valves,  which  is  the  most 
extensive  form  of  valvular  disease,  was 
establi-shed  in  5  of  the  43  cases  aflected 
Avith  both  endocarditis  and  Pericarditis, 
and  in  5  only  of  the  70  cases  afiected  with 
simple  endocarditis.  (2)  Simple  endocar- 
ditis was  present  in  28  out  of  74  cases  of 
acute  I'heumatisni  that  were  treated  by 
me  in  St.  Mary's  Hospital  on  a  careful 
and  rigid  system  of  rest.  Valvular  dis- 
ease of  old  standing  existed  in  7  of  those 
patients,  and  a  recent  mitral  murmur, 
accompanied  in  one  in.stance  by  aortic 
incompetence,  afiected  the  remaining  21 
cases.  The  heart  regained  its  healthy 
condition  in  14  of  these  patients,  the  mur- 
mur was  lessening  or  doubtful  in  4  of 
them  on  their  reco\-ery  from  acute  rheu- 
matism, and  valvular  disease  was  estab- 
lished in  3  only  of  the  whole  series  of  21 
cases. 

The  inflammation  both  of  the  joints 
and  the  heart  was  more  often  severe  in 
those  cases  in  which  the  valves  became 
permanently  diseased,  than  in  those  in 
which  the  recovery  of  their  function  was 
complete.  The  heart  affection  was  severe 
in  12  of  the  16  cases  in  which  the  valves 
were  permanently  disabled,  being  fatal  in 
two  and  very  severe  in  six  of  them;  while 
it  was  severe  in  13  of  the  19  in  which  the 
valves  were  restored  to  health,  being  very 
severe  in  four  of  them.     The  relative  in- 
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tensity  of  the  joint  affection  was  even  |  severe  in  12  of  the  IC  in  which  the  organ 
greater  tlian  that  of  the  heart  affection  ;  became  diseased,  and  in  only  10  of  the  19 
since,  in  the  former  class  of  cases,  it  was  1  in  wliich  its  recovery  was  perfect. 


PERICARDITIS  WITH  AND  WITHOUT  ENDOCARDITIS. 

Relation  of  the  degree  of  the  Heart  Affection  and  the  Joint  Affection  to  the  occurrence  and 

degree  of  Endocarditis. 
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There  was  mitral  regurgitation  in  the 
whole  of  the  group  of  cases,  amounting  to 
8,  in  which  there  was  previous  valvular 
disease,  in  three  of  which  the  aortic  valves 
were  also  incompetent.  The  heart  affec- 
tion was  severe  in  the  whole  of  these  cases 
save  one,  and  the  joint  affection  was  so  in 
Ave  of  them.  The  all  but  universal  pres- 
ence of  inflammation  within  the  heart  in 
patients  of  this  class,  supports  the  in- 
ference that  in  acute  rheumatism,  old 
standing  valvular  disease,  by  throwing 
additional  labor  on  the  organ,  tends  to 
produce  endocarditis  and  pericarditis,  and 


to  increase  the  severity  of  the  inflamma- 
tion of  the  heart,  both  within  and  with- 
out. 

II.  Cases  in  which  Endocarditis  was  ab- 
sent or  doubtful. — The  signs  of  endocarditis 
were  absent  or  uncertain  in  only  9  of  the 
03  cases  of  Pericarditis.  In  five  of  these 
patients  no  murmur  was  audible  ;  in  one 
there  is  no  note  that  a  murmur  could  be 
heard,  and  in  the  remaining  three  the  ex- 
istence of  a  murmur  was  doubtful.  One 
of  these  cases  proved  fatal,  and  the  affec- 
tion of  the  heart  was  severe  in  two  and  of 
moderate  severity  or  slight  in  the  remain- 
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ing  six  patients.     The  joint  affection  was 
severe  in  six  of  tliese  cases. 

Classification  of  the  cases  of  Ferirarditis. 
— I  have  classified  the  cases  accorclini;;  to 
the  presence  or  absence  of  endocarditis, 


and  subdivided  those  with  endocarditis 
into  the  groups  which  have  just  been  de- 
scribed and  which  are  specified  in  the  fol- 
lowing scheme  : — 


43 


.  Cases  of  Pericarditis  in  which  Endocarditis  was  present         .... 
A.— Cases  with  Endocarditis  attacking  the  healthy  heart       ...      46 

1. — Cases  with  tricuspid  regurgitation 3 

a Cases  in  which  the  regurgitation  became  permanent  after 

recovery  from  acute  rheumatism    .  ...      2 

c._Cases  in  which  the  regurgitation  disappeared  on  recovery      1 

2._Cases  with  mitral  (36),  aortic  (1),  and  mitral-aortic  (6)  re- 
gurgitation        .....•••• 

a. — Cases  in  which  the  regurgitation  became  permanent  after 
recovery  from  acute  rheumatism  (mitral  11,  mitral- 
aortic  5)         ....••••         • 

b. — Cases  in  which  the  regurgitation  lessened  after  recovery 
(mitral  8)       ....■■••         • 

c. — Cases  in  which  the  regurgitation  disappeared  after  recovery 
(mitral  17,  aortic  1,  mitral-aortic  1)       . 

B. — Cases  with  Endocarditis  attacking   a  heart   already  affected  with 

mitral  (5),  or  mitral-aortic  (3)  valve-disease         ....        8 

II.  Cases  of  Pericarditis  in  which  Endocarditis  was  absent  (6)  or  doubtful  (3) 
Total  number  of  cases  of  Pericarditis     .         .  •         .         . 
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VIII.— Sketch  of    the  PKoaiiESSivE  ' 
ChAjs'Ges  that  take  place  ix  the 
IIeaut  and  Pericardium   during 
the  proguk.ss  of  Pericarditis. 

We  cannot  riglitly  understand  tlie  symp- 
toms and  sigus  of  Pericarditis  unless  we 
keep  in  the  mind's  eye  the  changes  that 
are  going  on  in  tlie  lieart  and  pericardium,  ! 
and  the   surrounding  organs  during  tlie 
periods   of  the  beginning,  increase,  and  i 
acme,  the  decline  and  ending  of  the  dis- 
ease.    I  shall,  therefore,  before  discussing  j 
the  symptoms   and  signs   of  the  disease 
that  were  present  in  my  cases,  give  here  a 
slight  sketch  of  the  more  important  mor- 
bid changes,  in  so  far  as  they  make  them-  ' 
selves  appreciated  during  life,  and  shall 
afterwards  describe  some  of  those  changes 
more  fully  when  the  consideration  of  the 
symptoms  and  signs  of  the  affection  seems 
to  call  for  it. 

When  the  surface  of  the  heart  becomes 
inflamed,  a  blush  of  fine  vessels,  consist- 
ing of  a  velvety  network,  appears  on  the 
surfoce  of  the  organ,  and  especially  over 
the  larger  coronary  vessels  at  the  base  and 
septum  of  the  ventricles.  The  inner  sur- 
face of  the  pericardial  sac,  wherever  it 
rests  upon  the  inflamed  heart,  kindles  also 
into  a  blush  of  fine  vessels.  The  inflam- 
mation caught  from  the  heart  on  the  inner 
lining  of  the  sac,  spreads  rapidly  to  the 
fibrous  structure  of  the  pericardium,  and 
through  it  may  even  often  extend  to  the 
surface  of  the  pleura  covering   the  sac. 


The  inflammation  of  those  parts  tells  upon 
the  nerves  distributed  to  them.  The  sur- 
faces of  the  heart  and  sac,  instead  of 
being  smooth  and  glistening,  become  dull 
and  velvety  ;  and  fluid  is  poured  out  and 
lymph  exudes  from  the  inflamed  surfaces. 
The  liquid  in  the  pericardium  increases 
rapidly.  At  first  it  falls  into  the  back  part 
of  the  sae,  but  as  it  increases  in  quantity 
it  makes  a  space  for  itself  between  the 
floor  of  the  pericardium,  which  it  de- 
presses, and  the  lower  surface  of  the  heart, 
which  it  elevates,  and  it  graduafly  dis- 
tends the  pouch  in  every  direction,  dis- 
placing the  lungs  to  each  side  in  front, 
pushing  the  central  tendon  of  the  dia- 
phragm, the  stomach,  and  the  liver  down- 
wards, and  pressing  backwards,  when  the 
distension  from  the  fluid  liecomes  great, 
upon  the  bifurcation  of  the  trachea,  the 
left  bronchus,  the  oesopbagus,  and  the 
aorta.  The  fluid  at  the  same  time  reacts 
upon  the  heart  so  as  to  compress  tbe  auri- 
cles, the  venae  cavse,  the  pulmonary  veins, 
and  the  ascending  aorta ;  and  to  displace 
the  apex  and  body  of  the  organ  and  its 
great  arteries  upwards  and  forwards, 
owing  to  the  extensive  interposition  of  the 
fluid  between  the  lower  surface  of  the 
heart  and  the  floor  of  the  pericardium. 

The  lymph  is  poured  out  upon  the  sur- 
faces of  the  heart  and  the  sac.  Where 
those  two  surfaces  touch  each  other,  the 
soft  lymph  is  drawn  into  threads  and  lit- 
tle pointed  ridges  and  prominences,  and 
wrought  into  a  network,  so  that  when 
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ridges  or  promineuces  are  present  on  the 
heart,  ridges  or  prominences  are  present 
on  the  inner  surface  of  the  pouch  lying 
upon  it,  and  when  a  network  of  lymph 
covers  the  heart,  a  network  of  lymph  lines 
the  corresponding  sac.  The  constant  play 
of  expansion  and  contraction  of  the  heart 
alternately  stretches  and  relaxes  its  coat- 
ing of  lymph,  so  that  its  surface  resembles 
a  honeycomb  in  structure. 

The  heart,  elevated  by  the  fluid  between 
the  under  surface  of  the  ventricles  and  the 
base  of  the  pericardium  to  a  degree  pro- 
portioned to  the  amount  of  the  fluid, 
leaves  the  broader  part  of  the  chest  below, 
and  ascends  into  the  narrower  part  of  the 
chest  above.  The  lungs,  and  especially 
the  left  lung,  are  consequently  displaced 
from  before  the  swollen  sac  and  the  heart, 
and  the  front  of  the  i-ight  and  left  ventri- 
cles, including  the  apex  and  the  great  ar- 
teries, beat  with  some  force  against  the 
higher  costal  cartilages  and  intercostal 
spaces,  and  the  adjoining  portion  of  the 
sternum,  with  which  they  come  into  close 
contact.  Owing,  to  the  narrowing  com- 
pass of  the  portion  of  the  chest  in  which 
the  heart  is  then  situated,  and  the  with- 
drawal of  tiie  lung  from  before  the  organ, 
its  impulse  is  botii  elevated  and  widened 
outwards,  so  that  it  is  felt  beating  strongly 
in  the  second  and  third,  or  third  and 
fourth  left  spaces,  according  to  the  amount 
of  the  eft'usion,  the  apex-beat  being  felt 
above,  and  beyond  the  nipple  ;  instead  of 
the  impulse,  as  in  health,  being  felt  gently 
in  the  f  mrtli  and  fifth  spaces,  the  apex- 
beat  within  the  nipple-line.  When  the 
pericardium  is  distended  to  the  utmost, 
its  sac  becomes  pyramidal  or  pear-shaped, 
the  apex  or  narrowest  part  of  the  pyramid 
pointing  upwards,  behind  the  lower  por- 
tion of  the  manubrium  and  to  the  left  of 
it,  the  base  of  the  pyramid  bearing  down- 
wards and  extending  across  the  eusiform 
cartilage  from  the  sixth  right  costal  car- 
tilage to  the  lower  border  of  the  sixth  left 
cartilage  at  its  attachment  to  the  rib. 
Tlie  fluid  rapidly  fills  the  sac,  and  often 
reaches  its  acme  in  two,  three,  or  four 
days  ;  but  it  soon  begins  to  lessen,  and  in 
from  four  to  six  additional  days  it  usually 
returns  to  its  healthy  amount.  At  the 
same  time  the  heart  descends  and  comes 
again  in  contact  with  the  lower  end  of  the 
sternum  and  the  top  of  the  ensiform  car- 
tilage, the  fifth  space,  the  sixth  costal 
cartilage,  and  the  diaphragm.  In  most 
instances  slight  threads  of  adhesion  form 
between  the  sac  and  portions  of  the  right 
auricle,  and  often  also  between  the  sac 
and  the  apex  and  interventricular  septum, 
that  being  the  portion  of  the  front  of  the 
heart  that  presents  the  least  movement 
during  the  action  of  the  ventricles.  These 
soft  threads  of  adhesion  are  generally 
drawn  out,  by  the  oscillating  movements 
of  the  heart,  until  they  at  length  yield, 
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and  break  away,  but  sometimes  perma- 
nent adhesions  form,  whicli  may  be  par- 
tial or  universal. 


IX.— OVER-ACTIOIf  OF  THE  HeAET  IN 

Acute  Eheumatism  as  a  Cause  of 
Endocarditis  and  Pekiuarditis  ; 
AND  (in  illustration),  Over-Action  of 
THE  Limbs,  Local  Injury,  and 
other  Influences,  as  Causes  of 
Acute  Rheumatism  with  Affec- 
tion OF  the  Heart. 

In  a  small  number  of  my  cases  of  rheu- 
matic Pericarditis,  the  inflammation  of 
the  heart  commenced  soon  after  laborious, 
or  violent  action  of  the  organ. 

A  woman  (12),  aged  26,  a  servant,  was 
attacked,  seven  days  before  admission, 
with  great  pain  in  the  soles  of  her  feet. 
On  the  following  day  the  pain  continued, 
and  proceeded  up  the  legs  to  the  knees 
and  hips,  so  as  to  confine  her  to  bed.  On 
the  third  day  she  was  seized  with  violent 
palpitation  of  the  heart,  and  pain  below 
the  lower  part  of  the  sternum.  On  ad- 
mission her  countenance  was  flushed  and 
anxious,  the  piulse  was  160,  and  there  w  as 
pain  on  pressure  over  the  region  of  the 
heart,  which  was  beating  with  great 
force.  A  friction  sound  was  perceptible  at 
the  apex  with  each  beat,  but  indistinctly, 
owing  to  the  violent  action  of  the  oi-gan. 
The  breathing  was  hurried.  Eight 
leeches  were  applied  over  the  region  of 
pain,  and  next  day  her  aspect  was  better, 
the  action  of  the  heart  was  natural,  the 
area  of  dulness  on  percussion  over  the 
region  of  the  pericardium  was  greatly 
enlarged,  reaching  as  high  as  the  second 
cartilage,  and  friction  sound  was  audible 
over  the  whole  front  of  the  heart,  where 
the  pain  was  only  slight.  After  tliis  the 
heart's  action  became  feeble,  irregular, 
and  intermittent,  but  it  regained  its  regu- 
larity in  eighteen  days.  The  friction 
sound  lasted  for  about  three  weeks,  and  a 
mitral  murmur  became  permanently  es- 
tablished. 

Another  patient  (24),  already  referred 
to,  a  laborer,  aged  27,  came  in  with  acute 
rheumatism  and  endocarditis,  presenting 
first  mitral  and  then  aortic  regurgitation, 
both  of  which  became  established.  He 
was  allowed  to  get  up  on  the  36th  day. 
On  the  48th  he  looked  well,  but  pain  in 
the  hip,  a  trouble  of  old  standing,  had  in- 
creased in  severity.  On  the  50th  the 
riiiht  side  of  his  face  was  swollen  and 
flushed,  and  he  complained  much  of  stiff- 
ness in  the  muscles  of  the  neck,  and  next 
day  of  great  preecordial  pain  and  jialpita- 
tion,  the  heart  acting  strongly  and  rapidly. 
On  the  52d  he  was  seized  with  terrible 
pain  in  the  neck  and  head,  and  the  heart's 
action  was  so  loud  that  the  endocardial 
murmurs  were  rendered  inaudible,  and  on 
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the  53d  be  suffered  from  acute  pain  about 
the  prsecordia,  the  left  cartilages  were 
arched,  prascordial  dulness  extended  up 
to  the  third  space,  and  a  loud  and  harsh 
double  friction-sound  was  heard  over  the 
front  of  the  heart.  His  attack  was  of 
unusual  severity,  but  the  rubbing  sound 
had  disappeared  on  the  68th  daj'  after  his 
admission,  and  on  the  83d  he  was  walking 
about. 

A  third  case  (17),  a  servant  girl,  aged 
20,  who  was  affected  with  permanent 
mitral  disease  owing  to  a  previous  attack, 
was  admitted  on  the  fifth  day  of  her  ill- 
ness with  severe  joint  aflection,  the  heart 
being  rapid  and  its  sounds  loud.  Next 
day  its  action  was  very  tumultuous,  its 
impulse  was  strong,  and  its  sounds  were 
ill-defined,  loud,  and  harsh.  Leeches 
were  applied  to  the  chest,  and  the  bleed- 
ing from  one  of  the  bites  could  not  be  re- 
strained. On  the  3d  the  sounds  of  the 
heart  were  softer  ;  on  the  13th  the  first 
sound  was  more  rough,  on  the  lOth  the 
impulse  was  very  much  diffused,  and  a 
murmur  was  audible  over  the  front  of  the 
heart,  and  next  day  friction  sound  was 
heard  over  that  region  and  Pericarditis  in 
a  severe  form  was  fully  estaljlished. 
After  this  the  heart's  action  became 
irregular  and  intermittent,  and  she  looked 
and  felt  anxious  and  depressed.  A  long, 
severe  and  varying  illness  followed.  On 
the  55th  day  she  seemed  to  be  sinking, 
though  she  thought  herself  better.  On 
the  58th  day  she  kept  nothing  on  her 
stomach,  but  on  the  59th  she  felt  better 
and  looked  much  brighter.  Smallpox, 
however,  then  in  the  wards,  declared 
itself  on  the  62d  day,  and  on  the  63d  she 
died. 

In  the  first  and  second  of  these  cases 
the  heart  continued  to  act  with  increased 
force  during  the  period  of  the  onset  of  the 
Pericarditis ;  but  in  the  first  of  them  this 
condition  gave  way  after  the  application 
of  leeches  to  irregular  action  of  the  heart, 
■which  lasted  for  eighteen  days.  In  seven 
or  eight  other  cases  the  impulse  of  the 
;  heart  was  strong  during  the  early  period 
of  the  inflammation  of  the  exterior  of  the 
heart.  As  a  rule,  however,  the  impulse 
of  the  heart  was  feeble  when  first  observed 
during  the  attack  of  Pericarditis.  The 
condition  of  the  impulse  of  the  heart  dur- 
ing Pericarditis  will,  however,  be  con.sid- 
■  ered  under  its  proper  heading. 

If  we  look  at  these  cases,  and  especially 
the  first  and  second  of  them ;  combine 
with  them  the  six  others  already  given  in 
which  Pericarditis  followed  closely  upon 
a  relapse  in  the  joint  affection,  brought  on 
often  by  getting  up  too  soon  ;  and  add  to 
these  the  relation  that  existed  in  my  cases 
of  acute  rheumatism,  between  the  severity 
of  the  joint  affection  and  the  presence, 
character,  and  severity  of  the  heart  affec- 
tion, the  joint  affection  being  slight  in  the 


majority  of  cases  without  signs  of  endo- 
carditis, severe  in  the  majority  of  cases 
with  simple  endocarditis,  and  still  more 
severe  in  the  great  majority  of  cases  with 
Pericarditis  and  endocarditis  ;  the  severity 
of  the  heart  affection  corresponding,  as  a 
rule,  with  the  severity  of  the  joint  affec- 
tion ;  we  must,  I  consider,  conclude  that 
we  may  have  here  not  a  mere  lifeless 
chain  of  passive  links,  but  a  living  succes- 
sion of  active  events,  one  giving  birth  to 
the  other.  Exposure  to  cold  and  wet, 
combined  with  undue  labor  or  exertion, 
give  the  first  impulse, — the  start,  to  the 
affection  of  the  joints.  When  the  joint 
affection  is  severe,  it  may  call  forth  exces- 
sive labor  or  even  tumultuous  action  of 
the  heart.  In  acute  rheumatism,  infiam- 
mation  attacks  the  fibrous  structures, 
especially  if  those  structures  are  unduly 
strained,  and  the  increased  action  of  the 
heart  may  therefore,  I  consider,  induce 
inflammation  of  the  fibrous  tissues  of  that 
organ,  such  inflammation  being  propor- 
tioned in  severity  to  the  augmented  action 
of  the  heart. 

This  interesting  subject  derives  larger 
illustration  from  the  influence,  already 
considered,  of  sex,  age,  and  occupation  in 
the  production  of  acute  rheumatism, 
accompanied,  in  proportion  to  the  sever- 
ity of  the  affection  of  the  joints,  by  in- 
flammation of  the  heart  within  and  with- 
out. I  need  only  here  again  refer  to  the 
large  number  of  young  female  servants, 
in  whom  the  ends  and  shafts  of  the  bone 
are  as  yet  only  united  by  cartilage,  who 
are  attacked  by  acute  rheumatism  in  a 
severe  form  ;  and  the  very  large  propor- 
tion in  which  those  cases  have  endocar- 
ditis or  Pericarditis,  or  both,  the  heart 
being  subject,  in  those  overworked  young 
women,  to  undue  action  and  palpitation. 

In  illustration  of  the  influence  of  over- 
action  of  the  heart  in  producing  inflam- 
mation of  the  interior  and  the  exterior  of 
that  organ,  I  shall  give  here  a  brief  sum- 
mary of  the  influence  of  local  injury,  scar- 
let fever,  chorea,  abscess,  and  general 
illness  in  the  production  of  acute  rheuma- 
tism with  endocarditis  and  Pericarditis, 
including  those  cases  of  acute  rheumatism 
in  which  a  relapse  of  the  joint  aflection, 
followed  by  Pericarditis,  was  induced  by 
the  too  early  use  of  the  limbs,  when  the 
recovery  was  almost  but  not  quite  perfect. 

Two  influences  usually  combine  to  pro- 
duce acute  rheumatism  ;  one,  exposure  to 
wet  and  cold ;  the  other,  the  ow-wse  of 
certain  limbs  and  joints.  The  part  imme- 
diately in  use  is  usually  the  part  first 
attacked,  while  the  joints  that  take  the 
greatest  share  in  the  permanent  labor  of 
the  patient  are  generally  those  visited  by 
the  disease  with  the  greatest  severity  and 
duration.  Thus,  among  the  coachmen 
admitted  under  my  care,  one  was  first 
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attacked  in  the  right  thumb,  the  knees 
heing  afterwards  atlected  ;  another  was 
seized  badly  in  the  right  arm,  and  then 
in  the  left ;  a  third  in  the  wrist  and 
hands  ;  and  a  fourth  in  the  hands,  and 
especially  tlic  middle  linger,  the.  arms, 
and  then  the  knees,  the  afleetion  ot  the 
fingers  being  obstinate  ;  in  a  fifth  the 
back  and  hips  were  tlie  seat  of  pain  ;  and 
in  the  sixth  the  ankies,  knees,  hands,  and 
hips  were  all  involved.  If  we  take  the 
carpenters,  we  find  that  one  of  them  was 
attacked  in  the  arms,  wrists,  and  elbows ; 
another,  who  was  in  search  of  work,  in 
the  arms,  Ijack,  ankles,  and  knees  ;  and  a 
third  was  seized,  when  walking,  with 
pain  in  the  knees,  tlie  ankles,  shoulders 
and  arms  being  afterwards  affected. 
Young  female  s -rvants,  tor  to  them  1 
must  here  again  refer,  wlio  usually  work 
too  hard,  whose  joints  are  not  yet  perfect, 
being  still  in  a  state  of  active  growth,  are 
for  the  most  part  first  attacked  in  the 
feet  and  ankles,  that  is  to  say,  the  parts 
that  more  immediately  tread  tUe  ground. 
The  knees  usually  then  sutler,  or  perhaps 
earlier,  at  the  same  time  as  the  feet  and 
ankles  ;  and  afterwards  the  wrists,  hands, 
arms  and  shoulders,  in  succession,  share 
in  the  affection.  The  knees,  which  gen- 
erally bear  not  only  the  internal  pressure 
of  standing,  but  also  the  external  pres- 
sure of  kneeling  wlien  at  work,  are  as  a 
rule,  more  constantly  and  deeply  alfected, 
and  for  a  longer  period,  than  any  other 
joint.  The  effect  of  past  labor  is,  so  to 
speak,  stored  up  in  the  knees,  which  are 
therefore  in  these  cases  more  att'ected  in 
acute  rheumatism  than  any  other  joint. 

Under  the  combined  intluenee,  then,  of 
exposure  and  overwork,  rheumatic  in- 
flammation is  set  up  in  the  joints,  and 
under  the  combined  infiuence  of  the  dis- 
ease thus  established,  and  overwork  of  the 
heart,  rheumatic  inllammation  is  estab- 
lished in  that  organ. 

In  a  small  but  important  group  of  my 
cases,  acute  rheumatism  followed  local  in- 
jury. Tbe  first  of  these,  a  stonemason, 
fell  from  a  scaffold  on  his  back.  He  had 
pain  in  his  back  and  legs,  and  could  not 
stand.  On  the  .5th  day  he  had  a  pro- 
fuse sour  perspiration,  and  his  finger  and 
elbow-joints  were  red,  swollen,  and  pain- 
ful. The  hips,  knees,  and  shoulders  were 
afterwards  attacked,  and  he  probably  had 
endocarditis,  the  first  sound  being  pro- 
longed, while  the  second  was  followed  by 
a  soft  murmur.  The  second  patient  was 
admitted  under  Mr.  Lane's  care  for  a 
slight  injury,  and  was  attacked  on  the 
fourth  day  with  pain  in  the  chest  and  in- 
flammation of  the  wrist  and  ankles.  On 
the  7th  he  was  transferred  to  ray  charge 
with  acute  rheumatism,  mitral  murmur, 
and  Pericarditis.  A  third  patient,  a  dust- 
man, hurt  his  back  by  carrying  a  sack  of 
flour.     The  pain  in  the  back  was   in-  I 


I  creased  by  his  getting  wet ;  and  this  was 
followed  by  acute  rheumatism.     A  fourth 
I  patient  was  attacked  with  the  disease  in 
the  wrists  :W  days  after  breaking  his  leg. 
I  A  fifth  came  in  with  acute  rheumatism 
j  five  days  after  leaving  the  surgical  ward  ; 
and  a  sixth,  who  was  admitted  with  en- 
;  docarditis  and  transient  Pericarditis,  had 
receivetl  a  kick   in  the  groin  five   weeks 
previously,  and  since  then  had  been  sub- 
ject to  pain  in  the  loins.    In  some  of  these 
[  cases  tlie  disease  appeared  to  be  directl}', 
and  in  others  to  be  indirectly,  caused  by 
loi-al  injury. 

These  ca.ses  and  others  given  below  are 
allied  to  those  previously  given,  in  which 
the   too  eurly  uae  of  a  Ui)ih,   during   the 
period  of  convalescence  from  acute  rheu- 
matism,  produced    inttamination  in   the 
used  joint,  a  relapse  of  the  afl'ection  in 
I  tile   other  joints,   endocarditis  and  Peri- 
!  carditis,  ending  in  permanent  crippling  of 
j  the  valves  of  the  heart.      Tlie  whole   of 
\  these  results,  the  latter  of  them  so  per- 
manently injurious,  started  from  the  re- 
newed focus  of  the  disease  in  the  single 
joint  thus  affected  for  the  second  time. 

Through  what  means  is  this  diffusion 
and  transmission  of  the  disease  effected  ? 
Is  it  by  a  blood  poison  V  Is  it  by  a  change 
in  the  fibrous  structures  of  the  limbs  and 
the  heart  V  Or  is  it  by  reflex  influences, 
transmitted  through  the  afferent  nerves, 
locally  acted  upon  in  the  inflamed  joint 
or  injured  part,  and  sent  back  through  the 
vaso-motor  or  other  nerves  distributed  to 
the  filirous  structures  of  the  joints  and 
the  heart  ?  The  local  character  of  the 
injury  inducing  this  general  effect,  and 
the  quickness  with  which  the  effect  is  in- 
duced, would  appear  to  forbid  the  material 
agency  of  either  blood  poison  or  change 
in  tiie  tissues  ;  and  would  tend  to  throw 
us  upon  the  transmission  of  influences 
through  the  nerves  for  an  explanation  of 
these  remarkable  effects,— effijcts  not  less 
remarkaljle,  but  rather  more  so,  that  they 
are  open  to  daily  observation  ;  or  must 
we  look  for  some  other  explanation  than 
anv  of  these  here  suggested  ? 

We  cannot,  however,  limit  ourselves  to 
the  points  of  view  just  sketched  in  our  in- 
quiry into  that  many-sided  disease,  acutej 
rheumatism,  with  i'ts  attendant  inflam- 
mation of  the  heart ;  and  I  would  here 
briefly  state  the  other  influences  that 
have  been  apparently  at  work  in  the  origin 
of  the  disease,  besides  overwork  and  ex- 
posure on  the  one  hand,  and  local  injury 
on  the  other. 

In  three  of  my  patients  the  disease  was 
associated  with  scarlet  fner^  one  of  whom 
had  Pericarditis  in  the  hospital,  one  out 
of  it.  The  latter  was  the  son  of  a  medi- 
cal ifriend,  who  detected  symptoms  of 
acute  rheumatism  just  as  the  scarlet  fever 
was  declaring  itself,  and  by  which  the 
acute  rheumatism  was  suspended.    When, 
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however,  the  eruption  had  ceased  and 
desquamation  was  going  on,  endocarditis 
and  Pericarditis,  the  offspring  of  the 
original  rheumatism,  declared  themselves. 
This  case  did  well,  and  though  a  mitral 
murmur  existed  for  some  time,  it  at 
length  disappeared.  In  the  two  other 
cases,  acute  rheumatism  followed  a  chill 
caught  by  too  early  exposure  after  the 
scarlet  fever  had  disappeared. 

In  several  of  my  cases,  chorea  has  given 
place  to  acute  rheumatism  or  the  reverse. 
In  one  patient,  a  girl,  acute  rheumatism 
passed  into  chorea,  for  which  she  was  ad- 
mitted. After  a  time  the  choreal  move- 
ments were  for  a  period  suspended  by  the 
renewal  of  acute  rheumatism.  I  do  not 
here  speak  of  that  terrible  complication, 
the  occurrence  of  serious  local  choreal  and 
tetaniform  symptoms  in  connection  with 
rheumatic  endocarditis  and  Pericarditis, 
complications  to  which  I  shall  soon  refer. 

In  three  patients  the  acute  rheumatism 
was  preceded  by  recent  abscess,  in  one  of 
them  in  the  axilla,  in  another  in  the  peri- 
neum, and  in  a  third  in  the  tonsil ;  and 
in  a  fourth  case,  abscess  in  the  neck  ex- 
isted some  time  before  the  supervention  of 
the  rheumatism. 

Sore  throat  appeared  for  from  one  day 
to  three  weeks  before  the  occurrence  of 
acute  rheumatism  in  thirteen  cases,  in- 
cluding the  case  of  abscess  in  the  t(msil 
iust  quoted.  Two  of  these  patients  had 
Pericarditis  ;  three  had  simple  endocar- 
ditis ;  in  three  endocarditis  was  threat- 
ened ;  and  five  gave  no  sign  of  heart 
affection. 

In  eleven  patients,  pain  in  the  chest, 
sometimes  accompanied  by  cough,  ex- 
isted for  from  one  day  to  two  or  even 
three  weeks  before  the  development  of 
acute  rheumatism. 

I  refrain  from  pursuing  this  important 
collateral  subject  farther  in  this  place. 


X.— Pain. 

I. — Pain  over  the  Region  of  the  Heart  and 
Pericardium. 

Pain  over  the  region  of  the  heart  and 
pericardium  showed  itself  in  six  different 
ways  :  1.  Over  the  front  of  the  organ  ; 
2.  On  pressure  at  the  same  place  ;  3.  in 
the  epigastrium,  chiefly  on  pressure  ;  4. 
Over  the  back  of  the  heart,  when  it  was 
excited  by  swallowing  and  by  eructation  ; 
5.  After  eating ;  and,  6.  Pain  shooting 
through  the  heart,  evidently  anginal  in 
character. 

1.  The  pain  over  the  front  of  the  heart 
extended  usually  from  the  right  of  the 
sternum  at  its  lower  two-thirds  to  the  left 
nipple  ;  it  was  more  or  less  continuous, 
and  was  complained  of  in  three-fourths  of 
the  cases  (48  in  63).     This  pain  came  on 


in  one-fourth  of  the  patients  affected  with 
it  ('.))  before  the  friction  sound  was  heurd, 
and  in  a  greater  number  (16,  including  5 
in  which  the  pain  and  the  friction  sound 
were  both  present  on  the  day  of  admis- 
sion)  at  the  time  that  the  sound  was 
first  audible.     In  a  few  instances  (7)  it 
was  felt  soon  after  the  appearance  of  the 
rubbing  sound.     It  was   either  relieved, 
suspended,  or  removed  by  the  application 
of  leeches.    It  was  complained  of  in  about 
one-fourth  of  the  cases  (8)  at  the  time  the 
effusion  was  at  its  height,  but  usually  re- 
lief, which  was  permanent,  came  at  that 
time.      In  two  instances  (15.  51)  of  re- 
apse,  the  second,  and  in  one  (44a)  even  a 
third,  wave  of  increase  of  pericardial  elfu- 
sion  was  preceded  by  a  second,  and  in  one 
even  a  third  attack  of  pain  over  the  heart; 
but  in  three  cases  the  pain  came  late  in 
the  period  of  the  relapse,  and  when  the 
effusion  was  declining.     In  scarcely  any 
instance  did  the  pain  over  the  heart  con- 
tinue during  the  whole  period  of  the  du- 
ration of  the  friction  sound,  and  in  only 
two  or  three  of  the  cases  did  it  last  over 
the  first  half  of  that  period.     When  the 
pain  comes  on  with  the  first  blush  of  the 
inflammation  on  the  surface  of  the  heart, 
before  it  has  spread  to  the  inner  surface 
of  the  pericardial  sac,  and  before  friction 
sound  is  audible,  it  may  be  inferred  tliat 
it  is  seated  in  the  sentient  nerves  distrib- 
uted to  the  surface  of  the  heart.     When, 
however,  the  pain  strikes  over  the  heart 
at  the  same  time  as  the  appearance  of  the 
friction   sound,    and   still   more   when  it 
comes  on  at  a  later  period,  it  is  generally, 
I  believe,  seated  in  the  pericardial  sac, 
and  especially  in  the  pleura  covering  the 
sac. 

The  accompanying  table  gives  a  resume 
of  the  period  of  the  occurrence  of  pain 
over  the  region  of  the  heart  in  relation  to 
the  time  of  the  appearance  of  friction 
sound  in  the  cases  of  Pericarditis  (see 
page  501). 

2.  If  the  pain  over  the  heart  is  increased 
or  excited  by  pressure  over  the  region  of 
the  organ,  it  may,  with  an  approach  to 
certainty,  be  attributed  to  inflammation 
of  the  pleura,  especially  if  the  pain  on 
pressure  is  complained  of,  not  before,  but 
at  the  time  of  or  after  the  first  presence  of 
friction  sound. 

Pain  on  pressure  over  the  heart  occurred 
in  one  fourth  (14  in  63)  of  the  whole  num- 
l.ier  of  cases  aflected  with  acute  rheuma- 
tism, and  in  one-third  of  those  who  suf- 
fered from  continuous  pain  in  the  region 
of  the  heart  (11  in  38).  In  two  only  of 
these  cases  was  the  pain  excited  by  pres- 
sure before  the  friction  sound  was  audi- 
ble, and  in  these  the  pain  was  probably 
excited  over  the  surface  of  the  inflamed 
heart.  In  one-half  of  the  patients  the 
pain  on  pressure  and  the  rubbing  sound 
appeared  on  the  same  day,  and  in  the  rest 
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the  pain  was  preceded  by  the  friction 
sound.  In  most  or  all  of  these  cases,  the 
pleura  covering  the  pericardiac  sac,  or  the 
fibrous  structure  of  the  sac  itself,  was  the 
probable  seat  of  the  suffering. 

In  one-half  of  those  patients  (7  in  14) 
the  skin  over  the  region  of  the  pericar- 
dium was  tender  and  sensitive,  so  much 
so  indeed,  in  some  instances,  as  to  forbid 
the  slightest  manipulation  over  the  chest, 
and  to  make  a  proper  examination  of  the 
heart  impossible  until  this  exquisite  sen- 
sibility was  subdued  by  the  application  of 
leeches  or  of  belladonna  liniment  with 
chloroform. 

In  the  majority  of  the  cases  the  pain 


was  deeper  than  the  skin,  and  was  not 
excited  unless  actual  pressure  was  made. 
In  three  of  the  patients  the  pain  was  only 
felt  when  pressure  was  made  over  the  re- 
gion of  the  heart ;  but  in  all  the  others 
continuous  pain  already  existed  over  that 
region,  and  was  imensitied  by  the  pres- 
sure. In  one  or  two  instances  the  suffer- 
ing and  distress  of  the  heart  were  so  great 
as  to  drown  all  other  complaints  ;  but  in 
three  others,  as  I  have  just  said,  the  pain 
was  only  brought  into  play  when  pressure 
was  exerted.  Between  these  two  oppo- 
site extremes,  there  was  every  shade  in 
the  extent,  variety,  and  constancy  of  the 
pain. 


Period  of  the  occurrence  of  Pain  over  the  region  of  the  Heart  and  Pericardium  in  relation  to 
the  time  of  the  appearance  of  Friction  Sound  in  cases  of  Rheumatic  Pericarditis. 


Pain  over  the  region  of  heart  and  pericardium, 
iuclading  paiu  over  the  epigastrium. 


Pain  over  heart  and  friction  sound  on  ) 

day  of  admission ) 

Pain  over   epigastrium   and   friction  1 

sound  on  day  of  (in  one  day  after)  ^ 

admission,  included  above    .     .     .  y 
Pain   over   heart    before    admission,  ) 

friction  sound  on  admission  .     .     .  f 
Pain  over  heart  before  appearance  of  ) 

friction  sound f 

Pain  over  epigastrium  before  appear- 1 

anoe   of  friction    sound,    included  > 

above ' 

Pain  over  heart  and  friction  sound  f 

occurring  on  same  day      .     .     .     .  S 
Pain  over  epigastrium,   and  friction  1 

sound  occurring  on  same  day,  not  > 

included  above J 

Pain  over  lieart  coming  on  after  fric- ) 

tion  sound  had  been  observed   .     .  ) 
Pain  over  epigastrium  coming  on  after  J 

friction  sound  had  been  observed,  > 

not  included  above ; 

Ditto,  included  above 

Pain  over   heart    appearing   sliortly"! 

before  relapse  (renewed  increase  of  ! 

fluid  in   the  pericardium)   not  in-  j 

eluded  above J 

Ditto,  included  above 

Pain  over  epigastrium  before  relapse 
Pain  over  heart  late  in  period  of  re-  ) 

lapse,  not  included  above .     .     .     .  ) 

Ditto,  included  above 

Pain  over  heart  at  the  time  of  acme 

of  Pericarditis 

Pain  over  heart  shortly  before  time  ) 

of  acme  of  Pericarditis ) 

Pain  of  epigastrium  at  time  of  acme  i 

of  Pericarditis ^ 

Ditto  before  acme  of  Pericarditis  .     . 
Ditto  after  acme  of  Pericarditis     .     . 
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Pain  on  pressure  over 

the  region  of  the 

lieart. 


Appearing  before  ) 
friction  sound     ) 

Appearing  same 
time  as  friction 
sound      .     .     . 

Appearing  after 
first  indication 
of  friction  sound 

Appearing  after 
friction  sound 
had  ceased 
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3.  Pain  was  present  over  the  epigastric 
region,  frequently  increased  and  some-  \ 
times  induced  by  pressure,  in  one-fourtli 
of  the  patients  with  rheumatic  j)evicar- 
ditis  (10  in  63),  and  in  nearly  two-tilths  of 
those  who  suffered  from  pain  over  the 
region  of  the  lieart  (l-l  in  i!8).  It  would 
appear  curious,  at  first  sight,  that  pain 
over  the  pit  of  the  stomacli  should  be  a 
marked  feature  in  so  many  cases  of  Peri- 
carditis. When,  however,  we  consider 
that  in  health  the  lower  boundary  of  the 
heart  is  situated  behind  the  upper  third 
of  the  ensiform  cartilage,  and  that  the 
pericardial  sac,  when  distended  with  fluid 
in  Pericarditis,  dips  downwards  so  that 
its  lower  boundary  may  be  on  a  level  with 
the  point  of  that  cartilage,  or  perhaps 
even  below  it,  we  see  how  natural  it  is 
that  pain  should  be  excited  by  pressure 
over  the  epigastric  region. 

This  epigastric  pain  appeared  in  only 
two  cases  before  the  supervention  of  fric- 
tion sound.  Those  two  patients,  how- 
ever, suffered  from  a  renewal  of  the  pain 
after  tlie  commencement  of  the  rubbing 
sound,  consequently  in  every  case  the  suf- 
fering over  the  pit  of  the  stomach  was 
complained  of  either  at  the  time  of  the 
first  observation  of  the  friction  sound  (7 
in  16,  including  4  in  which  tlie  pain  and 
the  friction  sound  were  both  present  on 
the  day  of  admission),  or  from  one  to  sev- 
eral days  later  (9  in  16). 

In  one-third  of  the  cases  (0)  the  epigas- 
tric pain  appeared  at  the  time  when  the 
effusion  into  the  pericardium  was  at  its 
height,  and  when  the  sac  bulged  down- 
wards into  the  epigastric  space  ;  and  in 
four  of  them  it  was  complained  of  before, 
and  in  four  of  them  after,  the  effusion 
had  reached  its  acme. 

In  all  these  cases  the  disease  had 
reached  a  stage  in  which  the  heart  was 
separated  by  the  intervention  of  fluid 
from  the  floor  of  the  pericardial  sac, 
which  is  formed  by  the  central  tendon  of 
the  diaphragm.  The  pain  in  the  epigas- 
tric region  in  these  cases,  especially  when 
it  is  increased  or  excited  by  pressure,  is 
therefore  seated  not  in  the  surface  of  the 
heart,  but  in  the  lower  portion  of  the 
pericardial  sac.  It  is  natural  to  suppose 
that  the  branches  of  the  phrenic  nerve 
must  be  the  immediate  seat  of  the  pain, 
but  the  exact  anatomical  distribution  of 
the  phrenic  nerve  has  not  yet  been  ascer- 
tained. These  questions  suggest  them- 
selves: is  this  pain  seated  in  the  fibrous 
tissue,  the  pericardial  surface,  or  the  peri- 
toneal surface  of  the  affected  diaphragm- 
atic portion  of  the  sac  ? 

Peritonitis  affecting  the  central  tendon 
of  the  diaphragm  has  been  noticed  in  few 
or  no  fatal  cases  of  Pericarditis,  but  indi- 
rect evidence  of  its  existence  has  been 
supplied  in  rare  instances  by  the  discovery 
of  partial  adhesions  of  the  spleen  and 


liver  to  the  diaphragm  in  cases  with  ad- 
herent pericardium.  We  may,  however, 
I  think,  fairly  infer  that  the  pain  on  pres- 
sure below  or  at  the  side  of  the  ensiform 
cartilage  is  in  these  cases  due,  not  to  peri- 
tonitis, but  to  inflammation  of  the  fibrous 
structure  and  pericardial  or  inner  surface 
of  the  central  tendon  of  the  diaphragm, 
where  it  form  the  floor  of  the  pericardial 
sac,  and  the  lower  and  anterior  portion  of 
that  sac. 

The  distribution  of  the  nerves  to  the 
pericardium,  like  that  of  the  jjlirenic 
nerve,  has  not  yet  been  ascertained, 
and  this  interesting  clinical  question 
therefore  invites  the  attention  of  the  phy- 
siologist. 

4.  In  three  of  th:^  patients  affected  with 
rheumatic  Pericarditis  deep  pain  was  felt 
bet\'\een  the  shoulder-blades,  and  in  one 
of  them  this  pain  was  increased  by  the 
act  of  swallowing.  Pain  in  the  clicst  was 
excited  in  three  cases  of  swallowing,  and 
in  two  others  it  was  complained  of  there 
after  eating.  Another  patient  <-omplained 
that  the  ascent  of  wind  from  the  stomach 
gave  much  pain  over  the  posterior  region 
of  the  heart.  In  all  these  instances, 
amounting  to  .nine,  the  suffering  must 
have  been  sealed  in  the  back  of  the  in- 
flamed pericardium,  being  either  constant 
or  induced  by  local  pressure,  due  to  swal- 
lowing or  eructation.  In  several  other 
cases  it  is  stated  that  pain  was  seated  in 
the  back,  but  it  is  impossible  to  say,  from 
this  description,    whether   the   pain  was 

i  situated   in   or  near   the  pericardium  or 
lower  down. 

5.  Pain  and  fulness  after  eating  was 
complained  of  by  one  patient,  and  I  think 
it  likely  that  the  sufiering  in  this  instance 
was  excited  by  the  pressure  made  by  the 
distended  stomach  over  the  lower  and 
back  part  of  the  pericardium. 

We  thus  see  that  in  a  large  proportion 
of  my  cases  affected  with  rheumatic  Peri- 
carditis, pain  was  felt  over  the  heart,  fre- 
quently in  front  of  the  pericardial  sac, 
and  occasionally  behind  and  below  it,  the 
pain  being  usually  fixed,  sometimes  in- 
creased by  pressure,  and  less  often  excited 
by  it. 

6.  The  heart  was  attacked  with  a  shoot- 
ing pain,  more  or  less  violent,  associated 
either  with  faintness  or  failure  in  the 
action  of  the  organ,  and  evidently  anginal 
in  character,  in  four  of  my  patients  affected 
with  rheumatic  Pericarditis. 

In  two  of  these  cases  the  heart,  already 
crippled  by  valvular  disease,  was  attacked 
with  inflammation  within  and  without, 
but  in  the  others  the  Pericarditis  and  en- 
docarditis seized  upon  the  virgin  heart,  the 
valves  being  previously  healthy  ;  one  of 
these  two  cases  proved  fatal,  and  in  the 
other  valvular  disease  became  established. 

In  the  fatal  case  (4),  a  man,  aged  27,  a 
carpenter,  a  darting  pain  passed  now  and 
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then  from  the  heart  to  the  right  side  ou 
the  day  of  his  admission.  This  pain  was 
relieved  by  leeches,  the  application  of 
which  was  followed  hy  faintuess.  On  the 
3d  his  limbs  started  when  he  fell  asleep  ; 
on  the  6th  he  was  seized  with  delirium 
and  trembling  ;  and  on  the  7th,  the  day 
of  his  death,  he  was  noisy  and  restless, 
and  was  continually  moving  his  lower 
jaw. 

Another  patient  (15),  a  servant  girl, 
suddenly  became  very  faint  ou  tlie  even- 
ing of  "the  10th  day,  when  she  was  suf- 
fering from  a  relapse  of  Pericarditis,  and 
was  attacked  with  great  pain  over  the 
heart.  This  pain  returned  on  the  even- 
ing of  the  12th,  when  it  was  also  felt  be- 
tween the  shoulders. 

One  (3)  of  the  two  remaining  patients 
had  old  standing  aortic  and  mitral  dis- 
ease, and  suffered  from  pain  over  the 
region  of  the  heart  on  the  10th  day,  when 
friction-sound  appeared.  On  the  lOth 
da)-,  when  the  Pericarditis  was  at  its 
height,  when  I  was  examining  him,  he 
cried  out  as  if  from  pain,  beginning  over 
the  stomach,  and  begged  to  be  raised  up, 
the  dyspnoea  becoming  extreme,  the  face 
being  flushed,  the  perspiration  pouring 
off  it,  the  lips  somewhat  livid,  and  his 
countenance  being  expressive  of  extreme 
anxiety.  He  was  immediately  raised  up, 
and  having  a  towel  placed  behind  him, 
was  as  it  were  slung  in  it,  when  he  took 
a  little  port  wine  and  fell  asleep. 

The  other  patient  (17),  a  young  woman, 
affected  with  mitral  disease,  was  attacked 
on  the  17th  day,  when  the  Pericarditis 
was  at  its  acme,  with  great  pain  over  the 
sternum  and  the  whole  front  of  the  chest, 
the  pain  passing  through  to  the  back. 
She  ultimately  died  on  the  63d  day,  with 
smallpox,  which  attacked  her  when  in  a 
state  of  extreme  exhaustion. 

If  we  add  to  the  cases  in  which  there 
was  continuous  pain  over  the  region  of 
the  heart  (38)  those  others  not  so  affected 
in  which  a,  there  was  pain  on  pressure 
over  the  heart  (3)  ;  6,  pain  over  the  epi- 
gastric region  (2) ;  and  c,  pain  at  the  back 
of  the  pericardium  on  eructation  (1)  ;  we 
find  that  in  44  of  the  63  cases  of  Pericar- 
ditis, or  in  70  per  cent.,  there  was  pain 
over  the  heart  or  pericardium. 

II. — PLEtTKiTic  Pain  in  the  Side. 

Pain  in  the  side  was  complained  of  in 
one-half  of  the  cases  of  rheumatic  Peri- 
carditis (31  in  63).  Pain  was  present 
over  the  region  of  the  heart  and  pericar- 
dium also  in  all  but  4  of  these  patients. 
The  pain  was  limited  to  the  left  side  in 
19  cases,  and  to  the  right  in  only  5,  while 
it  attacked  both  sides  in  6  instances. 
There  were,  besides  the  pain,  other  symp- 


toms or  physical  signs  of  pleurisy  in  all 
but  seven  of  the  patients  thus  aflected. 

Pleuritic  frit'tion  sound  was  heard  in 
nearly  one-half  of  those  cases  (15  in  31) 
and  in  five  others  there  was  tenderness  on 
percussion  over  tlie  seat  of  pain.  In  a 
large  proportion  of  the  cases  the  pain  was 
increased  or  excited  bj'  a  deep  breath  (18 
in  31),  and  in  four  of  these  it  was  catch- 
ing. The  pain  was  induced  by  coughing 
or  laughing,  stooping  or  moving  in  four- 
teen instances,  and  in  three  it  was  "pleu- 
ritic" or  cutting. 

The  first  complaint  of  pain  in  the  side 
was  made  after  the  appearance  of  the 
friction  sound  in  19  of  the  31  cases  that 
suffered  in  this  manner ;  the  pain  and  the 
friction  sound  appeared  together  in  seven 
patients  ;  and  the  pain  occurred  before  the 
friction  sound  in  five.  In  one,  of  the  five, 
and  three  of  the  seven  patients  just  spoken 
of,  the  pain  aflected  both  sides,  having 
appeared  at  a  late  period  in  one  side,  and 
at  a  period  actually  or  comparatively 
earl}'  in  the  other. 

The  pleurisy  that  induced  the  pain  in 
the  side  which  came  into  play  either 
with  or  after  the  friction  sound,  was  due 
to  two  causes ;  one  the  extension  of  the 
inflammation  through  the  flbrous  struc- 
ture of  the  pericardium  to  the  pleura 
covering  it ;  the  other,  the  occurrence  of 
pulmonary  apoplexy  with  its  attendant 
pleurisj'. 

The  more  frequent  appearance  of  the 
pain,  and  the  greater  spread  of  the  pleu- 
risy on  the  left  side  of  the  chest  than  the 
right,  is,  I  conceive,  due  in  many  in- 
stances to  the  greater  extent  to  which  the 
inflamed  pericardium  occupies  the  left 
side  of  the  chest  than  the  right,  and  the 
great  displacement  backward  of  the  left 
lung,  and  especiall}'  its  lower  lobe,  by  the 
distension  of  the  pericardial  sac.  Per- 
haps the  pressure  of  the  distended  peri- 
cardium on  the  left  bronchus  increases 
the  tendency  of  the  left  lung  to  inflamma- 
tion. 

In  one  of  the  five  patients  that  were 
seized  with  pain  in  the  side  before  the 
supervention  of  the  friction  sound,  the 
pain  came  on  at  the  first  onset  of  the  dis- 
ease, and  at  the  same  time  as  the  affec- 
tion of  the  joints  three  days  before  admis- 
sion. I  think  it  likely  that  this  case  was 
attacked  with  pleurisy  and  acute  rheuma- 
tism affecting  the  joints  at  the  same  time, 
the  pleurisy  being,  however,  rheumatic  in 
its  nature,  like  the  joint  affection  in  this 
instance,  and  like  the  Pericarditis  in  the 
other  cases.  We  may  have,  in  short,  in 
these  cases,  rheumatic  pleurisy,  just  as 
we  may  have  rheumatic  Pericarditis. 

In  another  of  these  cases  (20),  the  pa- 
tient, a  married  woman,  aged  24,  was  at- 
tacked with  pain  in  the  joints  the  day 
after  being  wet  through,  and  a  week  be- 
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fore  admission.  She  came  in  with  very 
severe  pain  in  the  left  side,  whicli  liad 
existed  for  some  days,  and  whieli  was 
somewhat  reduced  by  leecliing.  On  the 
6tli  day  after  admission  she  suffered  mueli 
in  the  left  side,  and  a  pleuritic  friction 
sound  was  audible  just  below  the  seat  of 
pain.  Friction  sound  from  Pericarditis 
was  licard  over  the  region  of  the  heart  for 
the  first  time  on  the  same  day.  In  this 
case  the  pleurisy  preceded  the  Pericarditis 
by  ten  days. 

Pain  in  the  side  was,  in  proportion, 
twice  as  frequent  as  in  Pericarditis  usually 
accompanied  with  endocarditis  as  in  sim- 
ple eudocarditis  ;  one-fourth  of  the  latter 
(26  in  108),  and,  as  we  have  just  seen, 
one-half  of  the  former  (31  in  63)  being 
thus  affected.  A  similar  proportion  of 
such  cases  existed  among  the  patients 
who  were  threatened  with  endocarditis, 
of  whom  rather  more  than  one-fourth 
were  affected  with  pain  in  the  side  (17  in 
63).  None  of  the  thirteen  cases  classed 
under  the  heading  of  "probable  endocar- 
ditis" suffered  from  pain  in  the  side,  and 
only  three  of  those  who  were  attacked 
with  acute  rheumatism  and  had  no  endo- 
carditis, complained  of  pain  in  that  re- 
gion (3  in  71).  The  pain  more  frequently 
attacked  the  left  side  than  the  right  in 
the  cases  of  endocarditis  in  the  proportion 
of  14  to  6  ;  but  among  those  threatened 
with  endocarditis,  the  two  sides  were  af- 
fected in  nearly  equal  numbers,  the  right 
side  being  rather  more  often  attacl-;cd 
than  the  left  in  the  proportion  of  7  to  6. 


III.- 


'  Pain  in  the  Chest.' 


"Pain  in  the  chest"  was  present  in  30 
of  the  63  cases  of  rheumatic  Pericarditis. 
The  pain  thus  described  is  so  indefinite 
in  situation — that  it  may  be  seated  either 
at  the  centre  of  the  chest  or  at  its  sides, 
either  over  the  pericardium  or  the  pleura. 
Fortunately,  to  guide  us  to  the  actual 
seat  of  suffering,  the  "pain  in  the  chest" 
was  attended  in  all  but  two  instances 
with  other  pain,  either  over  the  heart,  or 
in  the  side,  or  ni  both  regions.  Thus  in 
all  but  four  of  the  thirty  cases,  pain  was 
present  over  the  region  of  the  heart  or  the 
epigastrium  ;  in  all  but  nine,  in  the  side  ; 
and  in  one-half  of  them  (16  in  30)  it  was 
situated  both  over  the  heart  and  in  the 
side. 

In  fully  one-half  of  the  cases  (17  in  30) 
the  pain  in  the  chest  was  itself  associated 
with  symptoms  of  pleurisy,  in  the  way  of 
being  increased  or  caused  by  deep  breath- 
ing, or  coughing,  or  it  was  accompanied, 
in  two  instances  only,  by  pleuritic  friction 
sound.  There  were  symptoms  of  pleurisy 
in  eight  of  the  nine  cases  in  which  pain 
of  the  chest  was  not  associated  with  pain 
of  the  side,  and  I  think  those  eight  cases 
may  be  added  to  the  31  in  which  pain  in 


the  side  was  actually  present,  thus  bring- 
ing their  number  up  to  39  in  63  cases  of 
rheumatic  Pericarditis.  On  the  other 
hand,  there  were  four  cases  with  pain  in 
the  chest  in  which  there  was  no  notice  of 
pain  in  the  heart,  and  I  think  that  these 
four  cases  may  probably  be  added  to 
those  in  which  the  presence  of  cardiac 
pain  is  stated ;  thus  bringing  the  total 
number  so  affected  up  from  i4  to  48  in  63. 

Eleven  patients  suffered  from  pain  in 
the  chest,  either  previously  to  admission 
or  before  friction  sound  was  audible.  In 
the  greater  number  of  these  I  think  that 
the  pain  was  seated  over  the  region  of  the 
heart,  and  was  not  due  to  pleurisy.  And 
I  find,  giving  strength  to  this  view,  that 
in  all  of  these  but  two,  pain  was  described 
as  being  present  over  the  heart. 

It  would  be  futile  to  compare  the  rela- 
tive frequency  of  pain  in  the  chest  ih  Peri- 
carditis, and  in  the  other  various  groups 
of  cases  in  acute  rheumatism,  since  to  do 
so  would  be  to  compare  unlike  conditions 
under  the  same  name.  But  it  will  be  in- 
structive to  compare  the  proportion  of 
cases  attacked  with  pain  over  the  heart, 
in  the  side,  and  in  the  chest,  combined 
together,  with  those  in  which  there  was 
no  such  pain,  in  cases  of  acute  rheuma- 
tism with  Pericarditis  and  endocarditis, 
and  with  and  without  simple  endocarditis. 
The  accompanying  table,  and  graphic 
scheme,  will  show  this  comparison,  the 
one  by  study,  the  other  at  a  glance  (see 
pages  501-502). 

In  those  affected  with  Pericarditis, 
most  of  whom  had  endocarditis  also,  four- 
fifths  had  pain  in  the  heart,  chest,  or  side, 
and  one-fifth  had  no  such  pain ;  in  those 
with  endocarditis  nearly  six-tenths  had 
such  pain  and  over  four-tenths  had  none  ; 
in  those  threatened  with  endocarditis, 
less  than  one-half  had  pain,  and  more 
than  one-half  had  none  ;  and  in  those 
who  gave  no  sign  of  endocarditis  only 
one-tenth  suffered  from  this  kind  of  pain, 
and  nine-tenths  had  no  internal  pain, 
thus  nearly  reversing  the  proportion  that 
we  find  in  cases  affected  with  Pericax'ditis. 


XI.— Ieregulaeity  A^D  FArLUEE  OF 
THE  Action  of  the  Heaet.    Faint- 

NESS.  ' 

We  have  already  seen  that  in  two  of 
the  patients  the  action  of  the  heart, 
which  was  powerful  and  tumultuous  be- 
fore the  occurrence  of  Pericarditis,  be- 
came at  a  later  period  feeble,  irregular, 
and  intermittent,  this  state  being  accom- 
panied by  a  look  of  great  anxiety  and  de- 
pression. We  have  also  seen  that  the 
four  patients  who  were  attacked  with 
pain  shooting  through  the  heart,  experi- 
enced faintness  or  failure  in  the  action  of 
the  organ  (p.  503). 
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In  the  followini:;  case  death  took  place 
from  sj'ueope.  A  female  servant,  aged 
25,  came  in  on  the  7th  day  of  her  ill- 
ness, with  difficult,  hurried  l)reathing, 
which  was  relieved  when  she  was  raised, 
great  pain  in  her  chest,  cough,  which  had 
continued  from  the  2d  day  of  the  attack, 
mucous  rattle,  slightly  rusty  phlegm,  a 
sensation  of  choking,  difficulty  in  swallow- 
ing, and  great  anxiety.  The  joint  aftec- 
tion  was  slight,  and  apparently  limited  to 
the  shoulder.  Pericarditis,  with  friction 
sound  and  great  effiisiou,  was  at  its 
height.  She  was  very  ill  throughout, 
perspiration  being  profuse,  the  voice 
husky,  the  face  flushed  and  anxious,  and 
breathing  laborious.  Her  face  was 
brighter,  and  she  breathed  with  ease 
from  the  7th  day  to  the  13th,  when  her 
appetite  was  improving ;  but  at  two 
hours  after  midnight,  in  the  early  morn- 
ing of  the  14tli,  when  attempting  to  turn 
on  her  side,  she  became  quite  pulseless, 
her  face  turned  livid,  and  she  frothed  at 
the  mouth.  After  taking  some  wine  slie 
gradually  recovered.  An  hour  later  the 
sounds  of  the  heart  were  muffled,  and  the 
rubbing  noise,  which  had  been  harsh, 
loud  and  dry  on  the  previous  day,  could 
not  be  detected.  In  another  hour  she  had 
a  similar  attack,  in  which  she  died. 
There  were  18  ounces  of  fluid  in  the  peri- 
cardium, the  heart  was  covered  with 
honeycomb  lymph,  and  there  were 
patches  of  pulmonary  apoplexy  in  the 
left  upper  lobe. 

Faintuess  occurred  as  a  symptom  in 
several  of  the  cases,  but  in  none,  besides 
those  alluded  to  and  that  just  given,  did 
it  appear  in  a  threatening  form. 

Although,  as  we  have  already  seen,  in 
a  few  cases  the  action  of  the  heart  was 
unusually  strong  during  the  early  period 
of  Pericarditis,  yet  even  then,  or  rather 
when  the  attack  was  first  observed,  the 
impulse  of  the  heart  was  more  frequently 
feeble  than  strong,  and  this  was  especially 
the  case  during  the  remaining  course  of 
the  aflfection. 

Feebleness,  irregularity,  and  even  fail- 
ure of  the  heart's  action,  may  evidently 
be  induced  in  these  cases  by  several  influ- 
ences working  separately  or  together,  and 
by  the  exhaustion  of  the  nervous  and 
general  forces  induced  by  the  accumulated 
effect  of  those  influences,  all  tending  to 
lower  and  exhaust  the  power  of  the  heart, 
and  even,  as  in  the  case  just  told,  to  arrest 
its  action.  Among  such  influences  are, 
the  pain  and  inflammation  of  the  joints 
when  severe,  extensive,  and  prolonged  ; 
the  pain  in  the  heart  and  pericardium, 
the  side,  and  the  chest ;  the  existence  of 
endocarditis  with  its  immediate  and  re- 
mote consequences  ;  the  presence  of  pre- 
vious valvular  disease  ;  the  grave  influ- 
ences exerted  by  great  distension  of  the 
pericardium,  which, — by  compressing  the 


vense  cavre,  the  pulmonary  veins,  buth 
auricles,  and  the  aorta,  impedes  the  sup- 
ply of  blood  through  the  vente  cava'  and 
pulmonary  veins  to  both  sides  of  the 
heart,  and  through  the  aorta  to  the  sys- 
tem, and  causes  the  accumulation  of  blood 
in  the  lungs, — by  pressing  upon  the  bifur- 
cation of  the  trachea  and  the  left  bron- 
chus, and  by  lessening  the  size  of  the 
lungs,  seriously  embarrasses  respiration— 
and  liy  compressing  the  oesophagus,  ren- 
ders deglutition  difficult ;  and  the  exist- 
ence of  congestion  of  the  lungs,  of  pul- 
monary apoplexy  and  pleurisy,  due  to  one 
or  more  of  the  causes  just  named. 

Besides  these,  there  are  two  important 
influences  that  may  induce  feebleness, 
irregularity,  and  perhaps  even  failure  of 
the  action  of  the  heart ;  one,  the  intiam- 
mation  of  the  superficial  muscular  fibres 
of  the  heart ;  the  other,  the  inflammation 
of  the  nerves  situated  at  the  surface  of  the 
heart  and  great  vessels.  Inflammation  of 
the  superficial  muscular  fibres  of  the 
heart,  whicli  sometimes  occurs  in  pericar- 
ditis, paralyzes  the  affected  fibres.  This 
paralysis  of  the  inflamed  fibres  must  in 
itself  embarrass  the  action  of  the  heart, 
especially  when  we  consider  that  those 
superficial  fibres  turn  inwards  by  a  double 
entrance  at  the  apex,  to  become  the  inner- 
most fibres  of  the  left  ventricle,  where 
the}'  end  in  the  papillary'  muscles  of  the 
mitral  valve.  But  this  influence  cannot 
be  limited  to  those  fibres,  but  must  extend 
in  a  varying  degree  to  the  other  nuiscular 
structures  of  the  oi'gan  so  as  to  interfere 
with  the  exei'cise  of  their  power  ;  just  as 
inflammation  of  certain  hmited  fibres  of  a 
voluntary  muscle,  say  the  biceps,  while  it 
paralyzes  those  fibres,  interferes  \^ith  the 
exercise  of  the  whole  muscle. 

The  many  and  important  nerves  situ- 
ated at  the  surface  of  the  heart  and  great 
vessels  may  be  more  or  less  involved  in 
the  inflammation  affecting  those  parts  in 
Pericarditis.  That  accurate  physiologist, 
Dr.  Burdon  Sandei'son,  remarks,  "that 
nothing  is  known  either  as  to  the  anatomi- 
cal distribution  of  nervous  elements  in  the 
hearts  of  mammalia,  or  as  to  the  func- 
tions which  they  perform. "  '  When,  how- 
ever, we  consider  that  electrical  or  other 
excitation  of  the  vagus  retards  the  con- 
tractions of  the  heart,  and  if  it  is  strong 
enough,  arrests  the  organ  in  diastole,  and 
in  the  dog,  les.sens  arterial  pressure,  while 
division  of  the  vagi  produces  acceleration 
of  the  contractions  of  the  heart,  and  in 
the  dog,  increased  arterial  pressure  ;  that 
the  lower  cervical  ganghon  of  the  sympa- 
thetic exercises  an  acc-elerating  influence, 
not  always  in  action,  on  the  contractions 
of  the  heart ;  and  that  in  the  frog,  the 
ganglion  cells  contained  in  the  heart  are 

'  Handbook  for  the  Physiqlogical  Labora- 
tory, p.  263. 
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the  springs  of  its  automatic  movement ; 
and  that  the  surface  of  the  lieart  is  rich  in 
nerves  connected  with  tlie  vagi,  tlie  sym- 
pathetic and  the  intrinsic  ganglia  of  the 
heart,  and  that  those  nerves  are  therefore 
locally  aftected  hy  the  inttammation  in 
Pericarditis ;  vya  must,  I  consider,  con- 
clude that  this  affection  exercises  in  such 
cases  an  important  inlluence,  either  to 
stiiuulate  or  to  injure  those  nerves  and  so 
to  accelerate  or  retard  the  contracticjus  of 
the  heart,  to  excite  or,  more  frequently, 
depress  the  powers  of  the  organ,  and  to 
increase  or  diminish  arterial  pressure.  It 
is  for  the  pathologist  to  ascertain,  hy  direct 
experiment,  the  effect  of  the  inflammation 
or  irritation  of  the  nerves  on  the  functions 
of  the  heart. 

It  is  right  that  I  should  mention  an- 
other depressing  influence  on  the  action  of 
the  heart  in  Pericarditis,  accidentally  due, 
in  the  case  ahout  to  be  referred  to,  to 
treatment.  In  one  case  (17)  already  given 
at  page  498,  the  loss  of  blood  due  to  irre- 
pressible hemorrhage  from  a  leech-bite 
seemed  to  produce  serious  irregularity  of 
the  action  of  the  heart. 


XII.— Difficult  akd  Quickeistbd 
Eespiration. 


Respiration  was  disturbed  to  a  marked 
degree  in  49  of  the  (>!  patients  affected 
with  rheumatic  Pericarditis  ;  it  was 
slightly  or  not  at  all  affected  in  3,  and  in 
11  its  character  was  not  recorded.  The 
Pericarditis  was  severe  in  "2  only  of  the 
11  cases  in  which  the  state  of  the  respira- 
tion was  not  noticed,  and  in  none  of  the 
3  in  wiiich  the  breathing  was  but  slightly 
affected  ;  but  the  attack  was  severe  in  'i~ 
of  the  49  patients  in  whom  the  respiration 
was  markedly  disturbed. 

The  respiration  was  rendered  difficult 
and  quick  by  three  or  four  local  causes  : 
first,  in  order  of  time,  the  inflammation  of 
the  heart,  without  and  within,  and  of  the 
pericardial  sac,  including  the  central  ten- 
don of  the  diaphragm,  and  the  accom- 
panying pain  in  the  heart,  the  sac,  and 
the  diaphragm,  with  the  consequent  re- 
straint imposed  upon  the  movements  of 
the  latter  ;  after  this,  the  distension  of 
the  pericardial  sac  with  fluid,  which 
greatly  enhanced  the  severity  of  the  symp- 
toms ;  and,  at  a  later  period,  the  super- 
vention of  pleurisy  with  its  attendant  per- 
manent pain  and  stitch  in  the  side,  or  of 
pulmonary  apoplexj',  often  accompanied 
by  pleurisy.  The  breathing  is  hurried, 
and  rendered  laborious  by  distension  of 
the  pericardium,  often  so  as  to  demand  a 
raised  posture,  owing  to  two  causes,  one, 
the  encroachment  of  the  swollen  sac  upon 
both  lungs,  and  especially  upon  the  lower 
lobe  of  the  left  one  ;  the  other,  the  direct 


pressure,  backwards  and  upwards,  exerted 
by  the  fluid  in  the  tense  pericardium  on 
the  tracliea  at  its  bifurcation,  and  on  the 
left  broncluis,  a  pressure  that  is  materially 
relieved  by  the  erect  posture,  and  still 
more  by  the  forward  attitude  which  throws 
the  volume  of  the  liquid  forwards  and 
downwards  towards  the  diaphragm  and 
away  from  the  trachea. 

There  was  great  distress,  difficulty,  and 
rapidity  of  respiration  in  -J!  of  the  cases 
of  rheumatic  Pericarditis,  and  in  one-half 
of  them  it  is  recorded  that  the  patient 
was  raised  or  propped  up.  The  attack 
was  fatal  in  4  of  those  jiatients,  and  se- 
vere in  18,  being  very  severe  in  11. 

One  of  those  cases,  a  sawyer,  aged 
26,  who  had  aortic  and  mitral  valve- 
disease  of  old  standing,  came  in  feeling 
low  and  anxious,  and  was  delirious  at 
night.  On  the  Oth  day  he  was  better,  the 
respirations  being  20  in  the  minute  ;  but 
on  the  10th  he  had  pain  and  friction  sound 
over  the  heart,  and  the  respirations  rose 
to  30  in  the  minute.  The  dulness  over 
the  pericardium  increased,  and  reached 
its  acme  on  the  19th.  On  the  16th  he  was 
seized  with  extreme  and  urgent  dyspnoea, 
which  was  relieved  when  be  was  raised. 
The  respirations  were  70  during  the  at- 
tack, and  fell  after  it  to  35  ;  on  the  18th 
they  varied  from  36  to  44,  and  on  the  21st, 
when  the  pericardial  dulness  had  greatly 
lessened,  they  had  fallen  to  28  in  the 
minute. 

A  man  whose  case  I  have  already 
given,  had  Pericarditis  with  rubbing 
sound,  on  the  53d  day,  the  pericardial 
effusion  being  at  its  height  on  the  57th. 
On  the  55th  the  respirations  were  44  in  the 
minute,  and  he  had  extreme  difficulty  in 
breathing,  which  ^vas  relieved  by  the  up- 
right posture.  On  the  .58th  the  pericardial 
ellusion  had  lessened,  the  respirations  had 
fallen  to  24,  and  he  breathed  easily  in  the 
recumbent  posture. 

Another  patient,a  servant  girl,  breathed 
32  times  in  a  minute  on  admission,  as 
well  as  on  the  7th  day  when  leeches 
were  applied  over  the  region  of  the  heart. 
On  the  8th  friction  sound  appeared,  and 
the  effusion  was  at  its  height  next  day, 
when  the  respirations  were  52,  and  on  the 
10th  her  head  and  shoulders  were  propped 
up.  On  the  11th  the  effusion  had  lessened, 
and  her  breathings  numbered  40.  On  the 
14th  there  was  pleuritic  pain,  followed  by 
friction  sound,  and  the  respirations  rose  to 
48  ;  but  on  the  20th,  when  there  was  no 
pain  in  the  chest,  they  had  fallen  to  24. 

In  the  following  case,  a  female  ser- 
vant, the  breathing  rose'  in  frequency  a 
second  time  during  a  second  wave  of  in- 
creased pericardial  effusion.  On  the  6th 
the  respirations  were  28  in  the  minute  ; 
on  the  7th  they  were  40  ;  on  the  9th  fric- 
tion sound  was  heard  over  the  lieart,  and 
on  the  10th  the  pericardial  dulness  was  at 
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its  height.  On  the  12th  the  effusion  had 
lessened  ;  she  was  in  a  raised  position 
breathing  more  freely,  40  times  in  a 
minute  ;''but  on  the  17th  the  tluid  iu  the 
perieanlium  had  again  attained  to  the 
full ;  she  had  pulmonary  apoplexy  and 
pleurisy,  and  the  respirations  mounted  up 
to  66  ;  but  next  day,  witl)  a  renewed  dim- 
inution of  the  fluid,  there  was  a  renewed 
lowering  of  the  respirations  to  44. 

I  would  gladly  illustrate  this  point  by 
additional  casesi  but  shall  limit  myself  to 
one  more  instance  that  shows  the  effect 
on  the  breathing  of  pulmonary  apoplexy 
and  pleurisy  in  eases  of  rheumatic  Peri- 
carditis. A  young  man  was  admitted 
with  pain  in  the  chest  and  shortness  of 
breath.  On  the  second  day  friction  sound 
was  heard,  and  pericardial  effusion  had 
already  readied  its  acme ;  leeches  gave 
relief,  and  the  breathing  was  more  free  ; 
but  on  the  6th  he  had  a  stitch  in  the  side, 
and  the  respirations  numbered  60  in  the 
minute  ;  on  the  8th,  when  he  was  easier, 
they  were  46  ;  but  on  the  13th  pulmonary 
apoplexy  was  established,  and  they  had 
risen  to  72.  On  the  17th  he  had  diph- 
theria, the  respirations  lieing  .50;  on  the 
2!^th  this  was  nearly  well,  and  he  raised 
little  phlegm,  the  respirations  being  36, 
and  on  the  35th  they  wvrc  28. 

We  thus  see  that  with  pain  over  the 
heart  and  pericardium,  the  breathing  is 
hurried  and  distressed,  while  it  is  slack- 
ened and  relieved  with  the  relief  of  the 
suffering  ;  that  with  the  rise  and  fall  of 
Pericarditis,  with  the  increase,  the  acme, 
and  the  decline  of  pericardial  effusion,  we 
have  an  increase,  an  acme,  and  a  decline 
in  the  number  of  the  respirations  ;  that  a 
second  wave  of  increase  in  the  amount  of 
pericardial  effusion,  leads  to  a  second 
wave  of  increase  in  the  number  of  the 
respirations  ;  and  that  the  respirations 
are  also  again  accelerated,  if,  in  the  later 
progress  of  the  case,  pleurisy  should 
spring  up  from  the  spreading  of  the  peri- 
cardial inflammation ;  or  if  pulmonary 
apoplexy  should  declare  itself,  especially 
if  combined,  as  it  usually  is,  with  notable 
pleurisy. 


XIII.— DirncTJLTY  in  Swalloaving. 

There  was  difficulty  or  pain  in  swallow- 
ing in  13  of  my  cases  of  rheumatic  Peri- 
carditis. 

I  have  already  spoken  of  cases  in  which 
the  act  of  deglutition  caused  pain  over 
the  back  of  the  inflamed  pericardium, 
generally  complained  of,  however,  in  the 
chest,  by  the  pressure  of  the  morsel  of 
food  upon  the  inflamed  structures  during 
its  descent  along  the  oesophagus,  where  it 
parses  behind  the  affected  resjion. 

The  diffirnlty  in  swallowing,  of  which 
I  now  speak,  occui's  when  the  pericardial 


sac  is  distended  to  the  full  with  fluid,  and 
is  caused  by  the  compression  of  the 
(esophagus  between  the  swollen  sac  and 
the  spinal  column.  When  the  effused 
fluid  lessens,  the  pressure  diminishes,  and 
swallowing  becomes  easy  ;  but  it  becomes 
again  difficult  when  a  relapse  takes  place 
and  the  effusion  again  increases. 

When  the  patient  lies  flat,  the  weight 
of  the  fluid  in  the  pericardium  falls  back- 
wards with  full  pressure  upon  the  oesopha- 
gus, and  deglutition  becomes  more  diffi- 
cult ;  when,  however,  he  is  raised  into  the 
sitting  posture,  and  especially  if  he  leans 
forwards,  the  volume  of  the  liquid  tends 
forwards  and  downwards,  and  swallowing 
is  more  easy. 

A  servant  girl,  aged  16,  who  had  been 
ill  about  three  weeks,  came  in  suffering 
much  both  in  the  joints  and  the  chest. 
Her  breathing  was  laborious  and  Very 
rapid  ;  she  looked  anxious  ;  dulness  was 
increased  over  the  pericardial  region,  and 
a  soft  friction  sound  was  audible  over  the 
heart  on  pressure.  On  the  3d  day  the 
amount  of  effusion  in  the  pericardium  had 
reached  to  its  acme ;  swallowing  was  dilfl- 
cult,  breathing  was  accelerated,  her  face 
was  livid  and  anxious,  she  had  pain  in 
the  epigastrium  increased  by  pressure, 
and  the  veins  of  the  neck  were  full.  On 
the  5th  she  still  had  much  difficulty  in 
deglutition,  but  on  the  8th  the  pericardial 
dulness  had  lessened  all  round,  and  she 
swallowed  much  more  easily.  On  the 
9th  she  was  more  bright  and  lively,  the 
pericardial  dulness  had  lessened  much, 
but  pain  came  in  catches  over  the  heart. 
On  the  evening  of  the  10th  she  had  a  re- 
lapse, she  became  suddenly  faint,  her  lips 
turned  blue  and  dusky,  and  she  had  great 
pain  over  the  heart,  which  was  soon  re- 
lieved, but  difficulty  in  swallowing  re- 
turned. Next  day  the  dulness  over  the 
pericardium  had  again  increased,  and  the 
difficulty  in  swallowing  was  very  great. 
On  the  12th  she  was  still  very  ill,  but  she 
could  swallow  more  easil}",  and  on  the 
15th  the  effusion  into  the  pericardium 
had  again  lessened,  and  she  was  better. 
The  friction  sound  was  audible  until  the 
17th  day.  She  improved  daily  and  gained 
strength. 

The  poor  female  servant,  who  died 
from  sudden  failure  in  the  action  of  the 
heart,  whose  case  I  have  just  related,  on 
the  day  of  her  admission,  when  the 
amount  of  effusion  into  the  pericardium 
was  great,  swallowed  more  easily  when 
the  shoulders  were  raised  than  when  she 
was  lying  flat. 

One  patient,  a  female  servant,  had  a 
fourfold  attack  of  diflSculty  of  swallow- 
ing ;  on  the  second  day  after  admission, 
from  great  distension  of  the  pericardium, 
the  effect  being  heightened  by  shortness 
of  breath  ;  on  the  4th  from  diphtheria ; 
on  the  7th  from  a  renewed  increase  in 
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the  effusion  owing  to  a  relapse,  there  being 
great  distress  in  tlie  chest ;  and  on  the 
11th  to  a  slighter  degree  from  a  second 
relapse  with  increase  of  tlie  pericardial 
effusion.  This  case  recovered  perfectly 
without  valvular  mischief,  after  passing 
through  an  attack  of  pneumonia  or  rather 
pulmonary  apoplexy  and  pleurisy. 

Each  patient  presents  some  peculiarity 
in  the  way  in  which  deglutition  is  affected  ; 
but  I  shall  only  allude  here  specially  to 
two  more  cases  ;  one  of  them,  a  youth, 
could  not  swallow  solids  readily,  but  could 
drink  freely  ;  the  other,  a  coachman,  aged 
22,  sometimes  when  drinking  liad  a  spasm 
which  stopped  his  breath  before  he  could 
swallow. 

The  possibility  that  diphtheria  may  be 
the  cause  of  the  difficulty  of  S'vallowing 
must  not  be  overlooked.  It  was,  as  we 
have  seen,  the  intervening  cause,  in  my 
case  (44a),  with  double  relap  e,  and  it 
was  the  cause  of  dysphagia  in  another 
patient  (55),  a  young  man  of  18,  a  com- 
mercial traveller,  who  had  diphtheria  on 
the  6th  day  after  the  cessation  of  friction 
sound,  and  the  16th  after  admission. 


XIV.— Loss  OF  Voice. 

In  the  case  fatal  from  syncope,  a  female 
servant,  to  whom  I  have  several  times 
alluded,  on  the  5th  day  after  admission 
the  voice  was  husky,  and  she  spoke  in  a 
whisper,  but  she  could,  with  a  great  effort, 
speak  aloud.  She  was  less  husky  on  the 
5th,  and  on  the  8th  her  voice  was  more 
natural.  This  case  tends  to  support  the 
view  that  the  left  laryngeal  recurrent 
nerve  may  become  so  affected  by  the  con- 
tiguous inflammation  as  to  paralyze  the 
larynx. 


XV.— Effects  on  the  Pulse  of 
Rheumatic  Pbeicarditis. 

The  pulse  obeys  the  same  law  as  the 
respiration  under  the  influence  of  the  dis- 
ease ;  it  rises  in  number,  like  the  respira- 
tions, as  the  disease  rises  in  intensitj',  is 
at  its  greatest  rapidity  when  the  disease 
is  at  its  acme,  and  falls  in  number  as  the 
disease  declines.  The  increase  in  the 
rate  of  the  pulse  is  not  as  a  rule  in  propor- 
tion to  the  increase  in  the  number  of  the 
respirations.  During  the  early  stage  of 
the  inflammation  of  the  heart,  when  pain 
is  generally  felt  and  friction  sound  is 
audible  over  the  organ,  the  pulse  usually 
mounts  up  to  90, 100,  or  even  120,  while  the 
respirations  increase  to  from  30  to  40  in 
the  minute,  so  that  at  this  early  period 
the  ratio  of  the  pulse  to  the  breathing  is 
in  number  as  about  three  to  one,  instead 
of  maintaining  the  healthy  standard  of 
about  four  to  one. 


When  the  amount  of  the  effusion  into 
the  pericardium  reaches  its  height,  the 
pulse  is  usually  quicker  than  it  is  during 
the  early  stages,  and  on  rare  occasions  il 
becomes  very  much  quickened,  reaching 
even  to  160.  More  often,  however,  the 
pulse  is  not  more  rapid  at  this  the  stage 
of  the  acme  of  the  disease  than  it  is  d  ur- 
ing  its  early  period.  The  breathing,  as 
we  have  just  seen,  is  almost  always  more 
quickened  and  laborious  at  the  time  the 
fluid  in  the  pericardium  has  reached  to 
its  height  than  at  any  previous  period, 
so  that  then  the  ratio  in  number  of  the 
pulse  to  the  respiration  is  often  two  or 
two  and  a  half  to  one,  instead  of  main- 
taining the  healthy  ratio  of  four  to  one. 

At  a  later  period,  when  the  effusion  is  les- 
sening, and  the  inflammation  of  the  peri- 
cardium is  coming  to  an  end,  the  pulse, 
like  the  respiration,  falls  in  number.  At 
this  stage,  however,  in  severe  cases,  one 
or  other,  or  even  both  of  the  two  secondary 
affections,  pleurisy  and  pulmonary  apo- 
plexy, that  quicken  the  respirations 
quicken  also  the  pulse,  when  the  num- 
bers of  both,  and  the  proportion  that  they 
bear  to  each  other,  are  as  a  rule  nearly 
the  same  that  they  were  during  the  early 
period  of  the  attack,  the  ratio  of  pulse  to 
respiration  being  usually  three  to  one. 

In  considering  the  effects  of  rheumatic 
pericarditis  on  the  pulse  and  respiration, 
I  have  separated  from  each  other  the 
advance,  the  acme,  and  the  decline  of  the 
disease,  and  the  two  secondary  influences, 
pleurisy  and  pulmonary  apoplexy.  In 
nature,  however,  those  stages  melt  into 
each  other,  and  those  various  causes  com- 
bine and  operate  together  to  produce  the 
hurry  and  distress  of  breathing  and  the 
quickening  of  the  pulse  of  which  I  have 
just  spoken. 


XVI. — Fulness  of  the  Veins  of  the 
Neck  from  Distension  of  the  Peri- 
cardial Sac. 

In  several  of  the  cases  of  rheumatic 
pericarditis  there  was  fulness  of  the  veins 
of  the  neck,  sometimes  with  pulsation, 
during  the  period  that  the  effusion  into 
the  pericardium  was  at  its  height,  and  the 
sac  was  distended  to  the  utmost. 

The  fulness  of  the  veins  of  the  neck  pre- 
sent at  this  period  must,  I  consider,  be 
mainly  due  to  the  resistance  offered  to  the 
return  of  the  blood  through  the  vense 
eavffi  into  the  right  auricle,  owing  to  the 
yielding  inwards  of  the  thin  walls  of  that 
cavity  before  the  pressure  of  the  fluid  con- 
tained in  the  swollen  pericardium.  The 
fluid  exerts  also  direct  pressure  upon  the 
thin  walls  of  the  descending  vena  cava, 
which  carries  on  the  latter  part  of  its 
course  for  the  extent  of  an  inch  within  the 
pericardial  sac.     The  ascending  cava,  on 
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the  other  hand,  sustains  this  pressure 
to  a  cimsiderable  extent  by  being  t^Uort 
and  very  )arge,  and  by  possessing  walls 
thickened  by  fibrous  structure  derived 
from  the  central  tendon  of  the  diaphragm. 
We  may,  indeed,  measure  the  degree  of 
the  distension  of  the  pericardial  sac  by 
the  degree  of  the  distension  of  the  veins 
of  the  "neck.  This  compression  inwards 
of  the  right  auricle  must  be  looked  upon 
as  one  of  the  most  serious  consequences  of 
pericardial  distension,  for  it  materially 
lessens,  or  in  extreme  eases  may  almost 
tend  even  to  cut  off  the  supply  of  blood  to 
the  right  side  of  the  heart,  the  lungs,  the 
left  side  of  the  heart  and  the  system. 
The  walls  of  the  left  auricle,  being  thicker, 
do  not  yield  so  readily  as  those  of  the 
right,  but  the  compression  of  the  left 
auricle  and  of  the  pulmonary  veins  by  the 
fluid  in  the  distended  pericardium  pro- 
duces its  own  special  mischief  by  imped- 
ing the  flow  of  blood  from  the  lung,  thus 
often  inducing  pulmonary  apoplexy. 
From  this  joint  compression  of  the  sister 
auricles  flows  a  succession  of  consequences 
to  which  I  need  not  here  allude  in  detail, 
but  which  in  their  turn  tend  to  produce 
weakening  and  intermission  of  the  heart, 
a  feeble  irregular  pulse,  and  even  death 
from  syncope.  I  shall  have  occasion  by- 
and-by  to  speak  of  the  support  that  the 
thin  walls  of  the  auricles  and  veins  de- 
rive from  the  coating  of  lymph  with  which 
they  are  covered,  and  which  enables  them 
to  bear  much  of  the  pressure  to  which 
they  are  then  subjected. 

One  patient,  a  servant  girl,  after  being 
ill  for  a  week  and  afftcted  severely  in 
the  joints  for  two  days,  came  in  breath- 
ing hurriedly,  suffering  from  pain  over  the 
region  of  the  heart,  and  in  great  distress. 
There  was  dulness  over  the  pericardium 
from  the  second  space  to  the  sixth,  and  a 
loud,  harsh  friction  sound  was  heard  over 
all  that  region.  The  left  jugular  vein 
was  distended  and  did  not  empty  during 
inspiration  ;  next  day  the  amount  of  effu- 
sion had  lessened,  she  improved  rapidly, 
and  the  friction  sound  ceased  on  the 
ninth  day,  when  a  mitral  murmur  de- 
clared itself. 

In  another  servant,  whose  case,  already 
referred  to,  proved  fatal,  the  veins  on  the 
right  side  of  the  neck  pulsated  strongly, 
while  those  on  the  left  side  did  so  to  a 
less  extent,  as  they  did  not  fill  or  empty 
themselves  so  completely.  She  died  in  a 
fit  of  syncope  on  the  14th  day.  Eighteen 
ounces  of  fluid  were  found  in  the  pericar- 
dium, and  several  patches  of  pulmonary 
apoplexy  were  diffused  through  the  upper 
lobe  of  the  left  lung. 

Another  fatal  case,  a  carpenter,  who 
died  delirious  on  the  eighth  day,  presented 
pulsation  in  the  neck  on  the  second  day 
after  admission,  when  the  pericardial  effu- 
sion had  reached  its  acme.     This  pulsa- 


tion was  partly  in  the  carotids  hut  was 
chiefly  venous  and  \vas  more  marked  on 
the  right  side  of  the  neck,  the  veins  on 
that  side  being  fuller  than  those  on  the 
left.  On  the  third  day  the  upper  boun- 
dary of  the  region  of  pericardial  dulness 
was  lower,  having  descended  from  the 
third  to  the  fourth  costal  cartilage,  and 
the  venous  pulsation  was  not  so  percepti- 
ble. I  will  name  two  other  cases  of  this 
class  :  one,  a  man  who  came  in  with  an 
anxious  expression  of  face  :  on  the  fifth 
day  friction  sound  was  heard  over  the 
heart,  and  on  the  seventh  he  presented 
extensive  double  venous  pulsation  in  the 
neck  :  the  other,  already  related,  a  girl 
who  came  in  ^^■ith  rheumatic  pericarditis, 
and  in  whom  the  veins  of  the  neck  were 
full  during  expiration  on  the  third  day, 
when  the  pericardial  efliision  was  at  its 
height  and  deglutition  was  difiicult. 

There  was  visible  pulsation  of  the  jugu- 
lar veins  in  three  of  the  patients  who  had 
been  affected  with  valvular  disease  of 
some  standing  before  being  attacked  with 
rheumatic  pericarditis.  In  these  cases, 
the  venous  pulsation  was  evidently  due  to 
the  valvular  affection. 


XVII.— Appeaeance  and  Expression 
OF  THE  Face  during  the  course  of 
Pericarditis. 

The  face  was  flushed,  dusky  or  very 
pallid,  or  its  expression  was  one  of  anx- 
iety or  depression,  in  43  of  the  03  patients 
afl'ected  with  rheumatic  pericarditis.  In 
six  other  cases  it  is  stated  that  the  aspect 
had  improved,  although  there  is  no  pre- 
vious description  of  the  face.  There  was 
thus  a  marked  change  in  the  appearance 
of  the  patient  in  four-fifths  of  the  eases 
(49  in  63).  The  face  is  not  mentioned  in 
the  remaining  thirteen  cases,  and  in  one 
only  of  these  was  the  attack  severe,  while 
it  was  so  in  thirty-six  of  the  patients  in 
whom  its  appearance  was  notably  altered. 
The  face  was  similarly  affected  in  three- 
fifths  of  the  patients  attacked  by  endocar- 
ditis (60  in  108),  in  less  than  one-half  of 
those  who  were  threatened  with  endocar- 
ditis ('27  in  59),  and  in  one-fourth  only  of 
those  who  presented  no  sign  or  symptom 
of  endocarditis.  The  appearance  of  the 
face  was  less  and  less  profoundly  altered 
in  these  patients,  as  the  class  to  which 
they  belonged  became  less  and  less  affected 
in  the  heart,  and  still  less  in  the  class 
made  up  of  those  who  gave  no  evidence  of 
affection  of  that  organ. 

The  face  was  flushed  in  19  of  the  63 
cases  of  rheumatic  pericarditis.  Perspira- 
tion was  copious  in  all  but  three  of  these, 
the  perspiration  often  standing  in  beads 
upon  the  face.  The  flush,  instead  of 
being  limited  to  the  cheeks,  was  diffused 
over  those  parts  that  are  usually  white 


APPEARANCE  AND  EXPRESSION  OF  THE  FACE. 


511 


even  in  persons  of  the  most  rosy  hue,  the 
forehead,  namely,  the  eyelids,  the  nose, 
the  white  sliin  of  botli  lips,  and  the  chin. 
1  never  noticed  the  color  spread  at  the 
first  blush  from  feature  to  feature,  but  it 
aeemed  to  tint  them  all  at  once.  Thus 
the  face  was  pallid  on  the  day  of  admis- 
sion in  a  fatal  case  already  quoted  by  me, 
and  on  the  following  day  it  was  flushed  all 
over.  But  the  Hush  which  at  fir-st  seemed 
to  suffuse  the  whole  face  usually  vanished 
step  by  step  ;  the  pink  skin  of  the  upper 
and  lower  lips  first  becoming  white,  then 
the  nostrils  and,  in  succession,  the  eye- 
lids, the  chin,  the  brow,  and  the  cheeks 
in  several  of  my  cases. 

The  face  was  pale  during  the  period  of  the 
friction  sound  in  nine  cases.  One  of  these,  a 
female  servant,  was  very  pallid  and  sallow, 
the  features  being  pinched, when  admitted 
with  pericarditis  ;  while  on  the  following 
day,  the  face  was  rather  flushed,  and  the 
fever  seemed  to  be  greater.  Another  case, 
a  servant  girl,  aged  20,  admitted  with  peri- 
carditis, was  flushed  on  the  second  day,  but 
on  the  tiiird,  when  the  fluid  in  the  pericar- 
dium had  reached  its  acme, deglutition  was 
difficult,  and  she  was  depressed,  pallid, 
aud  weak.  The  face  was  twice  as  often 
flushed  (19  times),  as  pale  (9  times),  dur- 
ing the  attack  of  pericarditis.  I  have 
been  unable  to  discover  clinical  reasons 
for  the  difference  in  these  cases  of  the  hue 
and  color  of  the  face.  The  clinical  his- 
tory of  the  pallor  of  the  face  induced  by 
rheumatic  pericaTditis  is  illustrated  by  a 
case,  the  physical  features  of  which  I 
published  in  1844  ;'  a  youth,  aged  10,  was 
admitted  into  the  General  Hospital  near 
Nottingham,  on  the  17th  of  Novemljer, 
1842,  under  the  care  of  Dr.  Williams,  suf- 
fering from  acute  rheumatism,  with  peri- 
carditis. His  countenance  was  pale,  and 
his  surface  generally  was  also  pale.  On 
the  third  day  after  admission,  the  general 
symptoms  were  milder,  although  the  ex- 
tent of  pericardial  dulness  had  not  les- 
sened, and  the  face  was  less  pallid,  the 
lips  being  red.  On  the  sixth,  the  follow- 
ing is  my  report :  "  The  gums  are  slightly 
tender,  his  general  appearance  improves, 
the  hue  of  the  skin  is  clear,  and  rather 
red;  the  reflex  influence  of  disease  in  con- 
tracting the  capillaries  being  removed." 
He  made  a  complete  and  rapid  recovery. 
In  this  case,  the  general  surface  was  pale 
as  well  as  the  face  ;  but  in  the  cases  under 
analysis,  my  notes  do  not,  as  a  rule,  de- 
scribe the  hue  of  the  body. 

The  aspect  was  dusky,  muddy,  or 
glazed  in  sixteen,  and  the  expression  of 
the  face  was  anxious  or  depressed  in 
thirty-five  of  the  patients  affected  with 
pericarditis. 

I  would    here    briefly   compare    these 

'  Prov.  Med.  Trans.,  vol.  xii.,  1844,  p.  532. 


numbers  with  the  numbers  of  those  thus 
affected  in  the  other  cases  of  acute  rheu- 
matism. 

The  face  was  notably  flushed  in  one- 
fifth  of  the  cases  with  simple  endocarditis 
(11)  in  lOS),  one-eighth  of  those  threatened 
with  endocarditis  (8  in  63),  and  in  one- 
twentieth  of  those  giving  no  sign  of  endo- 
carditis (4  in  79).  The  "aspect  was  dusky 
or  muddy  in  one-tenth  of  those  with  sim- 
ple endiK.'arditis  (10  in  108),  in  one  of  those 
threatened  with  endocarditis  (1  in  03),  and 
in  one  of  those  who  gave  no  evidence  of 
endocarditis  (1  in  79).  The  expression 
was  anxious  or  depressed  in  one-fourth  of 
those  with  simple  endocarditis  (25  in  108), 
in  one-sixth  of  those  threatened  with  that 
affection  (10  in  (i.i),  and  in  one-twelfth  of 
those  who  yiresented  no  sign  of  inflamma- 
tion of  the  heart  (0  in  79). 

I  have  drawn  up  these  numbers  from  a 
careful  examination  of  my  case  books,  and 
they  present  an  accurate  return  of  the 
symptoms  there  recorded.  These  cases 
are  however  necessarily  reported  with 
varying  degrees  of  minuteness,  and  the 
more  severe  cases,  attracting  the  greatest 
interest,  are  naturally  observed  and  re- 
lated with  greater  care  than  those  that 
present  no  unusual  features.  These  must 
therefore  be  taken  not  as  the  actual,  but 
the  approximate  numbers. 

Keeping  this  in  view,  it  must  be  felt, 
from  what  I  have  said,  that  rheumatic 
pericarditis  with  endocarditis,  aud  to  a 
less  degree  simple  endocarditis,  produce  a 
remarkable  change  on  the  complexion, 
aspect,  and  expression  of  the  face.  The 
attention  is  at  once  drawn  to  the  heart  by 
the  altered  countenance.  When  the  in- 
flammation of  the  heart  is  established,  the 
varying  hue  and  expression  of  the;  face 
i  tell,  with  remarkable  accuracy,  the  vary- 
ing state  of  the  powers  of  the  heart,  and 
of  the  double  inflammation  with  which 
the  organ  is  affected. 

When  the  tide  of  effusion  into  the  peri- 
cardium has  reached  its  height,  as  I  shall 
illustrate  in  the  next  section,  the  hue  of 
the  face  is  usually  more  dusky  and  livid, 
and  its  expression  more  anxious  than  at 
any  other  time  ;  but  when  the  tide  has 
fairly  turned,  and,  the  effusion  having 
lessened,  the  inflammation  ceases  to  be 
active,  the  face  becomes  often  quite  sud- 
denly cheerful,  while  its  hue  becomes 
clear  ;  the  eye  at  the  same  time,  instead 
of  being  heavy  and  charged  with  blood- 
vessels, becomes  bright  and  clear.  After 
this,  if  there  is  no  relapse,  the  powers 
rally  with  remarkable  quickness  and  free- 
dom, and  the  appetite  returns.  This 
state  is  very  different  from  the  convales- 
cence of  fever,  which  passes  through  its 
period  of  improvement  slowly  and  with 
scarcely  perceptible  steps. 

In  a  patient,  to  whom  I  have  already 
alluded,  whose  heart  acted  strongly  and 
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rapidly  at  the  time  of  the  first  onset  of  the 
inflammation,  the  right  side  of  the  face 
was  swollen  and  flushed,  evidently  under 
the  influence  of  the  attack  of  pericarditis. 

AVhat  are  the  causes  of  this  remarkable 
influence  of  inflammation  of  the  exterior 
and  interior  of  the  heart  on  the  face  ? 

There  are  probablj-  more  causes  than 
one  at  work  to  produce  the  flushing  or 
pallor  present  in  pericarditis.  The  mode- 
rate elevation  of  temperature  present  in 
all  cases  of  inflammation  is  probably  con- 
nected with  flushing  of  the  face,  either  as 
a  cause,  or  rather  "as  a  common  effect. 
The  question  must  here  be  put,  what  is 
the  cause  of  the  moderate  elevation  of 
temperature  in  cases  of  inflammation?  Is 
it  from  general  relaxation  of  the  arteries, 
"with  elevation  of  temperature,  owing  to 
the  influence  of  the  inflammation  on  the 
afferent  nerves  of  the  part  aflfected  ?  such 
influence  being  conveyed  to  the  vaso- 
motor centre  in  a  manner  analogous  to 
that  in  which  relaxation  of  arteries  and 
elevation  of  temperature  is  produced  on 
one  side  of  the  head  and  face  by  the  divi- 
sion of  the  sympathetic  on  that  side  of  the 
neck,  or  by  the  pressure  of  that  nerve  by 
an  aneurism  of  the  arch  of  the  aorta. 
This  influence  would,  of  course,  only  ac- 
count for  the  moderate  rise  of  temperature 
in  local  inflammation,  and  does  not  touch 
the  question  of  the  cause  of  the  increased 
heat  in  fevers  or  in  cases  of  acute  rheu- 
matism with  delirium. 

Putting  this  cause  aside,  which  applies 
to  every  case  of  inflammation,  I  would 
suggest  that  one  great  cause  of  the  flush- 
ing or  pallor  of  the  face  in  pericarditis  is 
the  influence  of  the  inflammation  on  the 
afferent  nerves  at  the  surface  of  the  heart 
and  great  vessels,  which,  being  depressed 
or  stimulated,  may  induce  reflex  dilatation 
of  the  arteries  of  the  head,  with  flushing 
of  the  face,  or  reflex  contraction  of  the 
arteries  of  the  head  with  pallor  of  the 
face.  I  suggested  this  in  principle  as  the 
cause  of  the  pallor  in  the  Nottingham 
case  in  my  note-book  in  1842,  and  am  still 
disposed  to  do  so.  In  aneurism  of  the 
arch  of  the  aorta,  pressure  on  the  branches 
of  the  sj'mpathetic  of  one  side  causes  re- 
laxation of  the  arteries  and  elevation  of 
temperature  on  the  corresponding  side  of 
the  head  and  face.  I  consider  that  a 
parallel  effect  would  result  from  the  exci- 
tation or  the  injury  of  the  sympathetic 
and  sensory  nerves,  and  perhaps  of  other 
nerves  having,  say,  a  vaso-inhibitory 
property  distrilauted  to  the  seat  of  the  in- 
flammation of  the  heart  and  great  vessels 
in  pericarditis  ;  contraction  of  the  arteries 
of  the  head  and  face  with  pallor  being 
produced  on  the  one  hand,  and  relaxation 
of  those  arteries  with  flushing  and  perspi- 
ration on  the  other.  In  one  case  only, 
just  referred  to,  was  there  flushing  and 
perspiration  notably  limited  to  one  side  of 


the  foce.  It  is  natural,  however,  to  ex- 
pect that  as  the  inflammation  aflects  the 
nerves  of  both  sides  iu  pericarditis,  both 
sides  of  the  face  should  be  equally  affected, 
as.it  was  indeed  in  all  but  one  of  my  cases 
of  pericarditis  affected  with  pallor  or 
flushing  of  the  face. 

I  would  here  remark  that  as  the  reflex 
contraction  or  dilatation  of  the  arteries 
with  pallor  or  flushing,  from  excitation  or 
injury  of  the  sympathetic  or  sensory 
nerves  is  continuous,  it  ditters  essentially 
from  the  reflex  movements  of  the  muscles 
caused  by  the  excitation  of  an  afterent 
nerve,  such  movements  being  necessarily 
short  and  intermittent^  the  withdrawal  and 
renewal  of  the  stimulus  to  the  afferent 
nerve  being  needful  for  their  reproduction. 
In  short,  the  reflex  vaso-motor  current  is 
continuous,  while  the  reflex  excito-raotor 
current  (of  the  muscle)  is  interrupted. 

The  increased  contraction  of  the  arteries 
caused  liy  the  excitation  of  a  sensory  or 
sympathetic  nerve  appears  to  be  due  to 
the  increased  discharge  of  nervous  force 
directly  from  the  vaso-motor  centre  when 
that  centre  is  thus  stimulated  by  the  ex- 
citation of  those  nerves.  That  centre 
would  indeed  seem  to  require,  for  the  ex- 
ercise of  its  proper  functions,  to  be  rein- 
forced and  stimulated  through  the  sym- 
pathetic nervous  system,  and  prohably  by 
the  blood  circulating  in  the  arteries,  when 
we  consider  that  the  division  of  the  left 
splanchnic  in  the  rabbit  may  lowtT  the 
arterial  pressure  from  90  millimetres  to 
41,  that  excitation  of  the  divided  nerve 
may  raise  the  pressure  to  11.5  millimetres, 
andi  that  division  of  the  otlier  splanchnic 
may  further  lower  it  to  31  millimetres.' 

I  would  here  remark  that  similar  effects 
are  produced  by  analogous  causes  in 
pneumonia,  and  especially  in  pneumonia 
of  the  upper  lobe,  when  the  face,  besides 
being  congested,  presents  a  dusky  hue 
and  a  powerless  expression  that  speak  of 
the  profound  influence  exercised  upon  it 
by  the  disease.  In  this  disease  also,  as  in 
pericarditis,  with  the  turn  of  the  tide  of 
the  inflammation  and  witli  the  removal  of 
its  products,  the  veil  is  as  it  were  lifted 
away  from  the  countenance ;  and  a  pa- 
tient, one  day  under  the  weight  of  the 
inflammation,  with  an  aspect  dark,  de- 
pressed and  anxious,  presents  on  the  next 
day,  with  the  removal  of  the  exudation 
from  the  affected  air-cells,  and  the  renewal 
of  their  respiration,  a  face  clear  and  clean, 
and  an  expression  bright  and  cheerful. 

The  eye  is  every  now  and  then  reported 
to  have  been  dull,  and  heavy  in  appear- 
ance during  the  attack  of  pericarditis,  its 
minute  vessels  being  congested  ;  but  it  is 
more   frequently  described   as  becoming 

'  Ludwig  and  Cyon,  quoted  by  Dr.  Burdon 
Sanderson  :  "  Handbook  for  the  Pliysiologlcal 
Laboratory,"  p.  249. 
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bright  and  clear  when  the  effusion  into 
the  pericardium  was  lessening,  and  the 
inflammation  was  becoming  inactive  and 
only  present  in  the  shape  of  its  results. 
I  liad  not,  until  quite  recentl}-,  made  any 
close  observation  of  this  organ,  but  in  one 
of  the  last  cases  of  acute  rheumatism  with 
endocarditis  treated  by  me  in  St.  Mary's 
Hospital,  I  found  that  during  the  acme  of 
the  disease,  when  the  face  was  flushed, 
dusky  and  anxious,  the  conjunctiva  was 
crowded  with  small  vessels  which  ended  a 
very  short  distance  from  the  cornea,  so 
that  round  the  clear  of  the  eye  there  was  a 
white  zone  or  ring  edged  by  fine  converg- 
ing vessels.  AVhen  the  inflammation 
ceased  to  be  active,  and  the  face,  in  keep- 
ing with  this  improvement,  became  clear 
and  cheerful,  the  eye  became  bright,  and 
the  vessels  crowding  the  conjunctiva  less- 
ened in  numljer,  so  that  the  ball  of  the 
eye  became  again  white.  This  organ  re- 
quires careful  observation  in  cases  of 
rheumatic  pericarditis  and  endocarditis. 


XVIII. — CoNDiTioisr  OF  THE  Face  avhen 

THE    PeRICAEDIAL    DISTENSION  WAS 

AT  ITS  Height. 

"When  the  pericardium  is  distended  to 
the  full  with  fluid,  under  the  three-fold 
influence  of  (1)  wliat  may  be  termed  the 
"  fluid"  pressure,  induced  by  the  disten- 
sion of  tlie  sac  bearing  with  varying 
force,  outwards  upon  the  (esophagus  and 
trachea,  the  left  bronchus,  the  lungs,  es- 
specially  the  left,  and  the  diaphragm ; 
and  inwards  on  tlie  descending  vena  cava, 
the  right  and  left  auricles,  and  the  pul- 
monary veins ;  (2)  inflammation  involv- 
ink  the  nerves  distributed  to  the  surface 
of  the  heart  and  the  great  vessels  ;  and 
(3)  inflammation  of  the  superficial  mus- 
cular fibres  of  the  heart  itself;  as  we 
have  seen,  point  by  point,  pain  may  be 
present  around  and  within  the  heart, 
over  the  pericardial  sac  and  the  pleura  ; 
swallowing  may  be  difiioult  ;  the  voice 
may  be  hoarse  or  reduced  to  a  whisper  ; 
the  action  of  the  heart,  which  at  the  be- 
ginning of  the  attack  is  often  forcible, 
may  become  feeble  and  intermitting,  or 
even  altogether  fail ;  the  respirations  may 
be  hurried  and  laborious,  often  so  as  to 
compel  the  raised  and  forward  posture  ; 
the  pulse  may  be  rendered  weak  and  ir- 
regular and  be  quickened,  though  not  in 
the  same  proportion,  as  the  breathing, 
the  ratio  of  the  pulse  to  respirations  being 
two  or  three  and  a  lialf  to  one,  instead  of, 
as  in  health,  four  to  one  ;  and  the  veins 
of  the  neck  may  be  swollen  and  pulsating. 
The  last  effect  of  the  over-distension  of 
the  pericardium  that  I  shall  illustrate  is 
that  upon  the  circulation  of  the  head  and 
face. 

A  female  servant  whose  case  has  already 
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been  alluded  to  was  admitted  with  acute 
rheumatism  and  pericarditis  of  great 
severity.  On  the  third  day,  I  found 
that  the  pericardium  was  distended  to 
the  full,  she  complained  of  a  sensation 
of  choking,  swallowing  was  diflicult,  the 
countenance  was  anxious,  the  face  Avas 
livid  and  perspiring  profusely,  and  the 
veins  of  the  ueck  were  full.  On  the  sixth 
day  the  pericardial  dulness  had  lessimed 
all  round,  her  face  was  less  dusky,  and 
her  aspect  had  improved.  On  the  tenth, 
in  the  evening,  she  suddenly  came  over 
faint,  the  lips  being  blue,  and  the  lace 
dusky ;  but  in  a  few  hours  the  face, 
though  still  anxious,  lost  its  dark  hue  and 
the  lips  became  again  red.  Next  day  it 
was  found  that  the  pericardial  effusion 
had  again  increased.  The  fluid,  however, 
soon  again  diminished.  On  the  twelfth 
her  aspect  had  again  improved,  on  the 
fifteenth  her  face  was  flushed,  and  on  the 
sixteenth  it  was  of  good  color,  and  its  ex- 
pression was  no  longer  anxious.  Here, 
twice  over,  the  effusion  in  the  pericardium 
reached  its  acme,  and  under  the  influimce 
of  its  pressure  and  the  inflammation  of 
the  organ,  the  heart  faltered,  the  venous 
blood  was  delayed  in  its  passage,  the 
arterial  blood  was  with  difficulty  supplied, 
the  face  and  neck  became  charged  with 
venous  blood,  and  the  lips  became  livid  ; 
and  here,  twice  over,  the  pressure  was  re- 
moved by  the  lessening  of  the  fluid,  when 
the  color  returned  to  tlie  face  and  the  ex- 
pression of  anxiety  disappeared. 


XIX. — Affections  of  the  Nervofs 
System  in  Rheumatic  Pericarditis. 

Dr.  Davis,  of  Bath,  in  the  year  1808' 
published  three  cases  of  acute  rheuma- 
tism, two  of  them  being  affected  with 
pericarditis,  and  one  with  endocarditis. 
One  of  the  cases  of  pericarditis,  which 
was  observed  in  178.5  by  Dr.  Ilaygarth — 
who  curiously  does  not  mention  this  im- 
portant case  in  his  "  CUnical  History  of 
the  Acute  Rheumatism,"  published  in 
1806— was  affected  with  moaning,  rest- 
lessness, and  delirium  ending  in  death. 
The  other  case  of  pericarditis,  a  young 
lady,  who  was  under  the  care  of  Dr.  Da- 
vis, had  great  heats,  with  perspiration, 
screaming,  and  the  most  violent  jactita- 
tion of  the  body,  "occasioned  by  the  ex- 
treme anguish  which  she  felt  in  the  region 
of  the  heart."  She  was  perfectly  sensi- 
ble throughout,  and  died  after  the  disease 
had  lasted  twenty-six  days.  The  patient 
with  endocarditis  was  affected  with  want 
of  sleep  and  violent  delirium,  for  nine 
days,  at  the  end  of  which  time  she  died. 

>  "An  Inquiry  into  the  Symptoms  and 
Trpntraent  of  Carditis,"  by  Jolin  Ford  Davis, 
M.D. 
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In  a  series  of  important  clinical  contri- 
butions, Corvisart,  Mr.  Stanlej',  Dr.  Aber- 
crombie,  Dr.  Macleod,  Andral,  Dr.  La- 
tham, Dr.  Bright,  Dr.  Macliintosh,  M. 
Bouillaud,  Sir  Thomas  Watson,  Sir  George 
Burrows,  and  Dr.  Kirkes,  have  described 
cases  of  pericarditis,  some  connected  with 
acute  rheumatism,  but  many  not  so,  in 
which  delirium,  coma,  convulsions,  tem- 
porary insanity,  chorea  and  choreiform 
movements,  or  tetaniform  symptoms  and 
rigidity,  and  even  actual  tetanus  were 
present. 

These  observations  suggested  to  several 
of  those  authors,  including  Andral  and 
Dr.  Bright,  a  close  connection  amounting 
even  to  cause  and  effect,  between  pericar- 
ditis and  the  affections  of  the  nervous  sys- 
tem associated  with  it. 

The  affections  of  the  nervous  system  in 
cases  of  rheumatic  pericarditis,  and  acute 
rheumatism  are  always  serious,  often 
fatal,  and  comparatively  rare.  Recent 
observations  have  shown  in  many  of  those 
cases  the  presence  of  a  very  high  temper- 
ature, delirium  and  coma,  ending  in 
death.  I  shall  therefore,  in  inquiring  into 
the  clinical  history  of  those  associated  af- 
fections, examine  those  cases  admitted 
into  St.  Mary's  Hospital  under  my  care 
during  the  twenty  years  that  I  have  held 
office,  and  all  the  published  cases  that  I 
can  And  of  this  class. 

I  have  brought  together  from  various 
sources,  180  cases  of  acute  rheumatism 
with  affections  of  the  nervous  system, 
more  than  one-half  of  which  had  pericar- 
ditis (02  in  180).  The  temperature  of  the 
body  was  recorded  in  one-third  of  the 
total  number  of  cases  (61  in  180)  ;  and  al- 
though these  cases  were  observed  at  a 
much  more  recent  period  than  those  in 
which  the  temperature  was  not  recorded, 
I  shall  examine  the  more  recent  series  of 
cases  first,  for  they  throw  light  upon  the 
old  series  of  cases.' 


Cases  of  Acute  Rheumatism  with 
Affections  of  the  Nervous  Sys- 
tem, IN  which  the  Tempekatueb 
of  the  Body  was  Observed. 

Dr.  Sydney  Ringer  published  in  the 
year  1867,  three  cases  of  acute  rheuma- 
tism with  pericarditis,  in  which  the  tem- 
perature rose  before  death  respectively  to 
109-20,  110-80,  and  llO-OO.^  These  three 
patients  had  delirium,  followed  by  coma 
and  death,  and  one  of  them  was  under 
the  care  of  Dr.  Reynolds  as  early  as  May, 
1862. 


['  The  Tables  which  here  follow  are  omit- 
ted in  the  present  edition,  on  account  of  their 
bulk  and  complication. — H.] 

»  Medical  Times  and  Gazette,  1867,  ii.  378. 


Dr.  Kreuser  related  in  1866'  three  fatal 
cases,  of  acute  rheumatism  in  which  the 
temperature  rose  respectively  to  109'4°. 
110-20,  and  110-4O,  and  these  three  pa- 
tients were  affected  with  dehrium,  and 
one  of  them  with  coma  also. 

More  recently  an  important  series  of 
cases  of  this  class  have  been  communi- 
cated by  Dr.  Hermann  Weber  in  an  im- 
portant paper.  Dr.  Murchison,  Dr.  Bur- 
don  Sanderson,  Dr.  Greenhow,  Dr. 
Southey,  Dr.  Henry  Thompson,  Dr.  Me- 
ding,  Mr.  Anderson,  Di-.  Wilbon  Fox, 
whose  work  on  the  treatment  of  hyperpy- 
rexia is  of  great  value,  and  Dr.  Andrews. 

I  have  brought  together  from  these  and 
other  sources,  sixty-two  cases  of  acute 
rheumatism,  affected  with  coma,  delirium, 
chorea,  or  convulsive  choreiform,  or  te- 
taniform symptoms,  in  which  the  temper- 
ature was  observed  during  the  progress  of 
the  illness. 

Of  the  sixty-one  cases  in  which  the  ner- 
vous system  was  affected,  and  the  tem- 
perature was  ascertained — I.  twenty-seven 
had  pericarditis  ;  II.  thirteen  had  simple 
endocarditis  ;  and.  III.  twenty-one  were 
free  from  pericarditis,  endocarditis  being 
absent  or  doubtful. 


I.— Cases  with  Pericarditis  in  which 
the  Nervous  System  was  affect- 
ed, AND  the  Temperature,  genee- 
ally  very  high,  was  observed. 

SUMMARY. 

A'  Had  co?)ift  without  delirium,  maxi- 
mum temp.  IIQO  .         .        .1 

A"  Had    delirium  followed    by  coma, 
temp.  110-80-104-6°    .        .        .11 

A*  Had  delirium  followed  by  stupor, 

temp.  IO6O-IO.30  ....    1 
Had  delirium  and  convulsive  niove- 
ments,  temp.  107O-110-2O      .        .    1 

B^  Had  uncomplicated  delirium,  temp. 

110-40-1030 9 

Had  delirium  with  general  stiffness, 

temp.  103-2-102-2O      ...    1 
Had    temporary    or  partial  coma, 
temp.  101-809-9-30       ...    2 

C  Had  chorea,  temp.  101 -50        .        .    1 


Total 


.  27 


The  temperature  of  the  body  was  ob- 
served in  twenty-seven  cases  of  rheumatic 
pericarditis  with  affection  of  the  nervous 
system,  and  was  very  high  in  three-flfths 
of  them  (15  in  27),  their  highest  tempera- 
ture varying  respectively  from  106-8°  to 
115-8°.  "rive  of  these  cases  were  placed 
in  a  cooling  bath,  when  their  tempera- 
ture, then  at  the  highest,  was  ascending 

'  "  Medicinisches  Correspondenz-Blatt  di's 
Wiirttembergischen  artzliohen  Vereins,  "band 
xxxvi.  p.  105. 
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rapidly,  with  the  effect  of  arresting  its 
rise,  cooling  the  body,  and,  in  four  in- 
stances, leading  to  the  recovery  of  the  pa- 
tient. The  bath  was  employed  also  in 
two  cases  in  wliicli  the  temperature  was 
105°  and  105-5°  respectively,  with  the 
effect  of  cooling  the  body ;  but  as  the 
ascent  of  the  thermometer  was  neither 
rapid  nor  very  high,  those  cases  can 
scarcely  be  included  with  those  of  hyper- 
pyrexia. The  temperature  was  1U4'6® 
and  105 '.SO  respectively  in  two  cases  dur- 
ing the  period  of  delirium,  but  was  not 
observed  during  that  of  coma,  and  I 
therefore  think  that  both  those  cases  may 
be  included  with  those  of  hyperpyrexia — 
which  bring  their  number  up  to  seventeen, 
or  two-thirds  of  the  total  number  of  cases 
witli  Pericarditis. 

Seven  of  the  remaining  ten  cases,  or 
one-fourth  of  the  total  number,  had  a  high, 
but  not  very  high,  temperature,  varying 
from  103°  to  106°,  so  that  these  cases 
would  rank,  as  regards  the  heat  of  the 
body,  with  fever  or  pyrexia.  The  tempe- 
rature was  only  moderately  high  in  the 
three  remaining  cases,  or  one-eighth  of 
the  total  number,  varying  from  99 '3°  to 
101-80. 

A'  Profound  coma,  without  delirium, 
was  present  in  one  case ;  A%  ■*,  delirium 
that  passed  into  coma  in  eleven  cases, 
into  stupor  in  one  case,  and  into  convul- 
sive movements  in  one  case ;  B,  uncom- 
plicated delirium  was  present  in  nine 
cases,  one  of  which  had  Bright's  disease  ; 
and  delirium  with  stiffness  of  jaws,  neck, 
and  hmbs  occurred  in  one  case.  Tempo- 
rary coma  occurred  in  one  case,  and  semi- 
consciousness in  another,  both  with  albu- 
men in  the  urine  ;  and  C '  chorea  and 
slight  continuous  contraction  of  certain 
muscles  existed  in  one  case. 

A^  The  case  of  coma  without  delirium, 
a  woman,  was  under  the  care  of  Dr.  Wil- 
son Pox,'  with  acute  rheumatism  and 
Pericarditis.  The  temperature  was  about 
102°  on  the  morning  of  the  fourteenth  day 
of  illness,  and  had  risen  to  108-4°  at  9.15 
P.M.,  when  she  became  entirety  uncon- 
scious, and  to  109-1°  at  9.50  P.  M.,  when 
she  was  put  into  a  bath  at  96°,  and  ice 
was  applied  to  her  body.  She  was  uncon- 
scious, pulseless,  and  cyanotic,  her  respi- 
rations were  irregular,  gasping,  and  ster- 
torous, and  she  appeared  to  be  dying.  In 
half  an  hour  her  temperature  had  fallen 
to  106-2°,  when  the  pulse  became  percep- 
tible, and  she  showed  signs  of  conscious- 
ness. In  ten  more  minutes  the  tempera- 
ture was  103-6°,  and  she  was  taken  out  of 
the  bath,  and  twenty  minutes  later  it  had 
fallen  to  100-1°,  when  she  could  speak, 
and  had  imperfect  consciousness.  After 
various  oscillations,  this  patient  recov- 

'  "Treatment  of  Hyperpyrexia,"  by  Dr. 
Wilson  Fox,  p.  2. 


ered.  I  relate  this  case  here  briefly  not 
to  illustrate  the  treatment,  but  to  show 
that  profound  coma  became  established 
when  the  temperature  was  excessively 
high,  and  that  consciousness  was  restored 
when  the  body  was  cooled. 

A^  Ten  cases,  in  which  delirium  was 
followed  by  coma,  and  in  which  the  bath 
was  not  used,  proved  fatal,  but  one  such 
case  recovered  after  the  employment  of 
the  bath.  ^ 

Delirium  appeared  at  a  temperature  of 
from  103°  to  104-8°  in  eiglit  of  tlie  eleven 
cases  in  which  coma  was  preceded  by  de- 
lirium, the  temperature  in  six  of  these 
being  at  or  above  104°  when  the  dis- 
turbed state  of  mind  was  first  noticed. 
In  three  of  these  cases  delirium  was  still 
present  when  the  thermometer  was  as 
high  as  from  107°  to  108°,  and  in  one  of 
them  when  it  was  as  low  as  99-6°. 

Profound  coma  declared  itself  when  the 
temperature  had  risen  from  109°  to  109-4° 
in  five  of  the  eleven  cases  in  which  com- 
plete unconsciousness  followed  delirium,- 
when  the  thermometer  stood  at  108-4°  in 
one  of  them,  at  106-8°  in  another,  and  at 
106-6°  to  107-6°  in  another,  in  which  the 
coma,  not  profound,  was  transient. 

In  several  of  these  cases  it  was  noticed 
that  the  temperature  rose  between  the 
supervention  of  coma  and  death. 

The  delirium  was  violent  in  five  of 
those  eleven  patients  who  passed  from 
delirium  into  coma,  two  of  whom  got  out 
of  bed  ;  was  active  in  three  of  them  ;  and 
resembled  delirium  tremens  in  two,  while 
in  another  the  manner  was  strange  and 
excited,  and  the  sentences  were  discon- 
nected and  incoherent. 

Tlie  transition  from  a  state  of  violent  or 
active  delirium  to  coma  was  usually  grad- 
ual. Muttering  replaced  active  delirium 
in  three  instances,  the  muttering  delirium 
being  accompanied  by  restlessness  in  two 
of  them.  A  state  of  semi-consciousness, 
accompanied  by  moaning  in  one  and  by 
restlessness  in  the  other,  intervened  in 
two  cases  between  the  period  of  delirium 
and  that  of  coma;  and  two  other  cases 
passed  from  delirium  to  a  state  almost  of 
unconsciousness,  and  from  that  to  coma. 
Violent  delirium  ceased  abruptly  after 
venesection  in  one  patient,  who  was  quiet 
for  a  short  time,  but  soon  passed  into  a 
state  of  perfect  unconsciousness. 

The  duration  of  the  delirium  was  very 
various  in  the  different  cases,  lasting  in 
one  case  about  three-quarters  of  an  hour, 
and  in  another  eiglit  days.  The  dehrium 
was  more  frequent  by  night  than  by  day, 
and  lasted  from  one  to  four  nights  in  four 
cases  in  which  it  was  scarcely  observed 
during  the  day. 

The  period  of  coma  varied  much  less 
than  that  of  the  delirium,  lasting  from  a 
quarter  of  an  hour  to  seven  hours  in  nine 
of  the  eleven  cases  with  delirium  and 
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coma.  In  one  of  the  remaining  cases,  the 
duration  of  the  coma  was  prolonged, 
death  being  delayed,  and  in  another  of 
them  consciousness  was  restored,  and  re- 
covery was  established,  by  the  use  of  the 
bath. 

The  two  cases  were  fatal  in  which  de- 
lirium preceded  semi-stertorous  breath- 
ing, with  violent  spasmodic  movements 
of  the  whole  body  in  one  instance,  and 
profound  stupor  in  the  other.  The  tem- 
perature in  the  former  case  rose  to  110'2o 
before  death,  but  in  the  latter  it  was 
never  higher  than  106°.  Dr.  Murchison 
favored  me  with  the  leading  features  of 
that  case. 

-B'  Delirium  without  coma  or  other  im- 
portant modifications  affected  nine  cases 
of  acute  rheumatism  with  pericarditis. 
These  cases  divide  themselves  naturally 
into  two  groups  ;  in  the  first  group,  con- 
sisting of  four,  the  delirium  was  of  the 
usual  character,  and  the  temperature  was 
very  high,  varying  from  107'3°  to  llO'oO, 
and  was  kept  in  check  in  two  of  them  by 
the  cooling  bath ;  while  in  the  second 
group,  containing  four  cases,  the  tempera- 
ture was  not  so  very  high,  varying  from 
103-3°  to  105-30.  The  delirium  was  ac- 
companied by  tremor,  and  usually  by  hal- 
lucinations, and  a  general  conditionresem- 
bling  delirium  tremens.  The  remaining 
case  of  delirium  belongs  to  neither  of  these 
groups,  since  the  delirium  was  slight,  and 
gave  way  to  general  emaciation,  ending 
in  death. 

Delirium  was  present  throughout  in  one 
of  the  four  cases  with  very  high  tempera- 
ture, and  in  that  patient  it  ranged  from 
103°  to  10.5-GO,  and  ascended  to  107-4° 
during  the  last  ten  hours.  Death  was 
sudden.  The  second  case,  a  coachman 
who  had  lived  well,  was  under  the  care 
of  Dr.  Wilson  Fox.'  His  temperature 
was  107°,  his  pulse  100-108,  respiration 
44-45.  At  2  A.  jSI.  he  was  put  for  twenty- 
five  minutes  into  a  bath  at  89°  to  86°, 
when  his  temperature  fell  from  107°  to 
103 -1-,  and  he  became  perfectly  conscious. 
Fifteen  minutes  after  the  bath  his  tem- 
perature had  fallen  to  98°,  when  his  pulse 
was  84,  respiration  20,  and  he  was  per- 
fectly rational  and  conscious.  The  peri- 
carditis in  this  case  was  of  unusual  dura- 
tion and  severity.  The  bath,  the  wet-pack, 
or  the  ice-bag  was  employed  during  the 
next  six  days  to  keep  down  the  tempera- 
ture, which  had  a  strong  tendency  to  rise. 
This  patient  recovered.  In  another  case, 
a  man,  the  temperature  was  lowered  by 
the  bath  from  108  "2°,  when  he  was  de- 
lirious, to  103-8°,  when  he  could  answer 
questions  rationally.  A  second  bath  low- 
ered his  temperature  from  105°  to  102°, 
and  thirty-five  minutes  after  his  removal 


'  "Treatment  of  Hyperpyrexia,"  p.  10. 


from  it,  to  93-7°,  when  he  was  quiet.  He 
recovered  slowly.' 

One  of  the  four  patients  with  tremor, 
hallucinations,  a  state  resembhng  delirium 
tremens,  and  a  temperature  not  exces- 
sively high,  who  was  under  the  care  of 
Dr.  Southey,  was  an  intellectual,  nervous 
man,  and  a  drinker  of  beer.  His  tongue 
and  hands  were  at  a  temperature  of  105° ; 
he  was  placed  in  a  bath  at  71°  for  ten 
minutes,  when  he  felt  cold,  talked  ration- 
ally, and  thought  it  the  queerest  treatment 
for  rheumatism.  He  was  wet-sheeted 
whenevex  his  temperature  rose  to  104°, 
when  he  was  always  delirious.  He  died 
with  bronchial  symptoms.  Sir  William 
Gull  saw  the  case,  and  suggested  that  it 
indicated  the  association  of  acute  rheuma- 
tism with  delirium  tremens. ^ 

The  next  case  resembling  delirium  tre- 
mens was  a  poorly  nourished,  pale  man. 
The  bath  lowered  his  temperature  on  the 
first  occasion  from  104-3°  to  99-8°,  and  on 
the  second  from  105-3°  to  101-6°,  when  he 
was  rational,  and  after  the  second  bath 
he  had  risus  sardoniais,  his  limbs  were 
tremulous,  and  he  remained  delirious  until 
the  fourteenth  day  (temp.  103-4°  to  100-2°). 
After  this  he  steadily  improved.'  Dr. 
Southey  favored  me  with  the  notes  of  an- 
other case  of  this  class,  a  poorly  nourished, 
anfemicman,  a  coachmaker,  who  had  been 
ill  ten  days.  When  admitted  (temp.  103°), 
his  tongue  was  tremulous,  and  he  per- 
spired profusely.  On  the  fifth  day  he  had 
pericarditis ;  on  the  seventh  night,  con- 
stant muttering  delirium  ;  and  next  day 
an  abrupt  manner.  On  the  ninth,  after 
a  delirious  night,  his  hands  were  tremu- 
lous. On  the  seventeenth  day  his  skin 
was  hot  and  dry,  temp.  103-8°;  and  the 
activity  of  bis  mind  resembled  what  is 
observed  in  delirium  tremens,  but  he  had 
no  horrors.  The  ice-bag  was  applied  to 
his  head  on  the  eighteenth,  and  as  he  was 
sleepless,  he  had  30  grains  of  chloral,  after 
which  he  slept  for  four  hours.  On  the 
following  day  he  was  conscious,  had  pain 
in  the  knees  and  shoulders,  perspired  less, 
and  looked  better,  but  still  had  some 
tremulousness  and  jactitation.  His  respi- 
ration and  temperature  steadily  fell,  and 
he  gradually  recovered. 

The  fourth  case  was  a  constable,  who 
ten  years  before  had  been  unconscious 
after  a  kick.  His  highest  temperature 
was  103-3°,  but  it  rarely  exceeded  102°. 
In  the  course  of  his  illness  he  had  delirious 
nights,  choreal  movements  of  the  left 
hand,  on  one  occasion  tremor  of  the  right 
hand,  hallucinations,  and  frequent  rolling 
of  his  head  from  side  to  side.    He  im- 

'  Dr.  Andrews,  "St.  Bartholomew's  Hos- 
pital Reports,  x.  338. 

2  Lancet,  1872,  li.  562. 

3  Dr.  Andrews,  "St.  Bartliolomew's  Hos- 
pital Reports,"  x.  350. 
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proved  slowly,   but  remained  for    some 
days  incoherent  and  childish  in  manner. ' 

B'  Delirium  with  stitTnoss  of  jaws,  neck, 
back  and  limbs,  occurred  in  a  patient  of 
Dr.Bristowe's,  a  bargeman,  aged  'Jl,  with 
slight  acute  rheumatism,  pericarditis,  and 
endocarditis.^ 

Two  cases,  one  affected  with  temporary 
unconsciousness,  the  other  with  stridor 
and  semi-consciousness,  were  under  my 
care  in  St.  ISIary's  Hospital.  They  had 
albumen  in  the  urine,  and  were  both  fatal. 
The  first  case  had  previous  aortic  and 
mitral  valvular  disease.  The  second  had 
a  presystolic  murmur,  and  mitral  and  tri- 
cuspid systolic  murmurs,  and  the  inspec- 
tion after  death  showed  pericarditis,  but- 
ton-hole contraction  of  the  mitral  valve, 
and  acute  Bright's  disease  of  the  kidneys. 

C"  Choroal  and  continuous  contraction 
of  some  muscles  occurred  in  the  following 
case,  a  delicate,  excitable  girl,  aged  eleven, 
for  observing  which  I  am  indebted  to  Mr. 
Saunders.  When  I  first  saw  her,  about 
the  tenth  day  of  her  illness,  a  loud  peri- 
cardial friction  sound  prevailed  over  the 
whole  front  of  the  chest,  extinguishing  all 
other  heart-sounds.  Ten  days  later,  temp. 
101 -SO,  she  took  little  notice,  bent  and  ex- 
tended her  right  arm  and  hand  irregular- 
ly, but  bent  the  hand  backwards  on  the 
forearm,  flexed  the  fingers,  and  pointed 
the  right  great  toe  downward,  by  the  con- 
tinuous, but  not  constant,  contraction  re- 
spectively of  the  flexors  and  extensors  of 
the  forearm  and  the  muscles  of  the  calf 
The  face  was  still,  the  tongue  protruded 
itself  steadily  and  for  long  ;  her  body  was 
quiet,  and  speech  was  limited.  During 
the  night  she  alarmed  her  mother  by 
screaming  violently,  throwing  herself 
about  the  bed,  and  tossing  her  head  from 
side  to  side.  After  about  twenty  minutes 
she  became  quiet  and  fell  asleep.  Four 
days  later  she  had  a  return  of  pain  and 
swelling  in  the  right  knee,  friction  sound 
was  barely  audible  over  the  heart,  and  the 
movements  of  the  right  arm  had  lessened 
and  were  more  simply  those  of  ordinary 
chorea. 

The  affection  of  the  joints  during  the 
early  period  of  the  attack  of  acute  rheu- 
matism was  severe  in  three-fifths  (15  in 
27),  and  of  moderate  severity  in  one-third 
of  the  patients  (8  in  27),  not  severe  in  two 
instances,  and  in  one,  the  condition  of 
the  joints  was  not  described.  The  affec- 
tion of  the  joints  disappeared,  or  was 
much  lessened  in  severity  at  the  time  of 
the  dehrium,  coma  or  chorea  in  all  those 
cases  (20  in  27)  in  which  the  condition  of 
the  joints  is  described.  In  thirteen  cases 
the  affection  of  the  joints  was  well  at  the 
period  in  question  ;  in  four  it  was  slight, 
and  in  three  it  was  not  severe. 

'  Dr.  Greenhow,  Clin.  Soc.  Trans,  vii.  172. 
^  Path.  Trans,  xxiv.  I 


The  invariable  subsidence  of  the  inflam- 
mation of  the  joints  in  these  cases,  whun 
aflection  of  the  nervous  system  takes 
place,  shows  that  there  is  some  connection 
between  the  appearance  of  the  one  affec- 
tion and  the  disappearance  of  the  other. 
The  improvement  of  the  inflammation  of 
the  joints  generally  coincides  with  im- 
provement of  the  general  symptoms, 
unless  the  heart  is  inflamed.  We  may 
therefore,  I  think,  infer  that  the  presence 
of  trouble  in  the  nervous  system,  whether 
accompanied  or  not  bj'  a  very-  excessive 
rise  in  temperature,  has  a  distinct  associa- 
tion with  the  lessening  of  the  atfection  of 
the  joints. 

The  ■perspiration,  before  the  nervous 
system  was  aflected,  in  these  cases  was 
noted  in  ten  of  the  fourteen  cases  with 
coma,  stupor  or  convulsions  preceded  in 
all  but  one  instance  by  delirium,  and  dur- 
ing that  early  period  it  was  profuse  in 
seven,  and  moderate  or  slight  in  three  of 
those  ten  cases.  The  perspiration  was 
observed  in  eleven  of  the  fourteen  cases 
just  noticed  during  the  period  of  delirium 
or  coma,  when  it  was  absent  in  three, 
slight  in  four,  moderate  or  considerable 
in  two,  and  profuse  in  two  of  these  eleven 
cases. 

The  perspiration  was  noted  both  before 
and  during  the  period  of  the  delirium  or 
coma  in  nine  of  those  fourteen  cases.  In 
eight  of  those  nine  patients,  the  tempera- 
ture was  excessively  high  at  the  time  of 
the  delirium  or  coma,  and  perspiration 
was  then  absent  or  lessened.  In  one  case 
with  delirium,  the  highest  temperature 
observed  was  only  103 'SO,  and  perspira- 
tion, previously  moderate,  was  then  pro- 
fuse. 

The  perspiration  was  observed  during 
both  periods  in  four  of  the  nine  cases  in 
which  delirium  was  present  without  coma 
or  stupor,  and  was  profuse  in  those  four 
cases  during  the  early  period  of  the  dis- 
ease. One  of  those  patients  had  on  pre- 
vious days  perspired  freely,  but  the  skin 
became  clry  when  the  temperature  rose  to 
107-:P.  In  another  of  them,  the  skin  pre- 
viously perspiring,  felt  hot  and  dry  when 
delirium  appeared  at  a  temperature  of 
103-8*3.  The  perspiration  remained  pro- 
fuse in  two  cases  during  the  period  of 
delirium  with  hallucinations  and  tremor, 
the  temperature  being  then  respectively 
105°  and  102-.  Both  of  those  patients 
were  predisposed  to  affections  of  the  ner- 
vous system.  Dr.  Wilson  Fox  justly  re- 
gards the  cessation  of  perspiration  while 
the  temperature  is  still  high  as  a  symp- 
tom of  very  great  gravity.  It  would  ap- 
pear from  what  I  have  just  stated,  that 
the  cooling  influence  of  the  perspiration 
may  have  kept  down  the  temperature  in 
the  three  latter  cases,  while  in  the  ten 
former  cases  the  want  of  that  cooling  in- 
fluence may  have  allowed  the  tempera- 
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ture  to  rise  unchecked  when  heat  was 
supplied  from  within  by  the  rapid  com- 
bustion of  the  tissues  of  the  body  during 
the  disease. 

The  presence  of  a  miliary  eruption  or 
sudamina  was  noticed  in  nearly  one-half 
of  the  cases  (12  in  26). 

The  Pericarditis  was  of  average  inten- 
sity or  severe  in  eleven  and  slight  in  three 
of  the  fourteen  cases  with  coma,  stupor, 
or  convulsions,  in  all  of  which  but  one  the 
more  grave  afl'ection  of  the  nervous  sys- 
tem wxs  preceded  by  delirium.  In  seven 
of  the  nine  cases  with  uncomplicated  de- 
lirium, the  pericarditis  was  of  a\' !rage 
severity,  and  in  two  of  them  it  was  slight. 
The  pericarditis  was  of  average  severity 
in  the  remaining  three  patients,  in  none 
of  whom  was  "the  temperature  above 
101-50,  none  of  them  having  transient 
coma,  one  of  them  coma,  and  the  other 
choreal  symptoms. 

We  shall  be  better  able  to  consider 
whether  the  presence  of  pericarditis  had 
any  influence  in  producing  the  excessive 
rise  of  temperature  in  cases  with  "  hyper- 
pyrexia" when  we  have  inquired  into  the 
whole  chain  of  cases,  those  namely  with- 
out as  well  as  those  with  that  affection. 

Endocardilis  was  present  in  nearly  one- 
half  of  these  cases,  with  pericarditis  and 
affectionof  the  nervous  system  (11  in  2(j), 
was  absent  in  almost  as  many  (9  in  2(5 ), 
aud  was  doubtful  or  not  noted  in  the  few 
remaining  cases  (5  in  26). 

Convulsive,  Choreiform  and  Tetaniform 
Movements. — Movements  of  a  convulsive, 
choreiform  or  tetaniform  kind  affected 
nine  of  the  twenty-four  patients  with 
acute  rheumatism  and  pericarditis  in 
whom  the  temperature  was  observed, 
including  the  case  just  related  in  which 
choreal  symptoms  were  present  without 
delirium.  Besides  these,  two  patients 
affected  with  delirium  had  distinct  risits 
sardonicus. 

One  of  these  patients,  a  shopman  in  a 
cigar  shop,  aged  28,  had  in  the  morning 
muttering  delirium,  and  a  temperature  of 
107°.  In  the  afternoon  ■  he  had  violent 
spasmodic  movements  of  the  whole  body, 
his  respirations  were  semistertorous,  his 
temperature  was  110'2o,  and  an  hour  later 
he  died.'  Another  of  them,  a  female  ser- 
vant, being  violently  delirious,  temp. 
107 '8°  P.,  was  bled,  and  became,  as  I 
have  already  stated,  abruptly  uncon- 
scious. Then  succeeded  a  peculiar  series 
of  irregular  muscular  movements  of  the 
hands  and  arms,  with  chattering  and 
grinding  of  the  teeth,  and  convulsive  move- 
ments of  the  jaw,  or  trismus.  Fully  two 
hours  later,  after  being  in  the  bath,  when 
she  had  cooled  down  to  104°,  she  had  an 
attack  of  clonic  spasms  of  the  muscles  of 

'  Dr.  Murchison,  Clin.  Soc.  Trans,  i.  32. 


the  arms,  lasting  some  minutes.'  There 
were  muscular  twitchings  of  the  hmbs  in 
three  patients  when  in  a  state  of  uncon- 
sciousness. 

One  patient,  a  police-constable,  aged 
23,  who,  ten  years  previously,  had  been  • 
unconscious  from  a  kick  in  the  mouth, 
after  little  sleep,  had  wandering,  much 
jactitation,  constant  movement  of  the 
"lingers  of  the  left  hand,  tremors  of  the 
right  hand,  and  subsultus.  T\vo  days 
later  there  was  also  frequent  rolling  of 
the  head  from  side  to  side.  His  tempera- 
ture was  not  above  102°.^  Another  pa- 
tient, a  woman  aged  29,  also  rolled  her 
head  from  side  to  side,  contracted  her 
brows,  and  distorted  her  face  into  various 
grimaces.  Her  temperature  was  107 •8°.'' 
One  patient,  a  man  aged  23,  on  the  even- 
ing before  he  died,  temp.  105 'l^,  was  very 
delirious,  and  rolled  violently  about  the 
bed,  so  that  he  required  to  be  held  down. 
This  violence  quickly  passed  away,  and 
he  then  lay  half  unconscious  and  moan- 
ing loudly. 

Symptoms  of  a  more  or  less  tetaniform , 
character,  that  is  to  say,  with  continuous 
rigidity  or  contraction  of  muscles,  ap- 
peared in  Ave  of  the  cases. 

Dr.  Wilson  Fox's  patient,  already 
sketched  at  page  516,  after  the  bath, 
temp.  100-6°,  had  at  times  spasms  of 
rigidity  of  the  muscles  of  the  lips  and 
neck,  but  not  of  the  limbs.  Another 
patient,  a  gardener,  seven  hours  before 
death,  became  incoherent,  and  within  ten 
minutes,  unconscious  ;  his  lips  pouted  and 
rubbed  incessantly  over  the  teeth,  and 
his  whole  voluntary  muscles  twitched  con- 
stantly.'' The  third  is  that  of  Dr.  "Wilson 
Fox  just  referred  to,  with  chattering  and 
grinding  of  the  teeth,  and  convulsive 
movements  of  the  jaw,  or  "trismus."' 
The  fourth  case  is  Dr.  Greenhow's, 
already  noticed,  with  choreal  movements 
of  the  left  hand.  When  that  hand  was 
turned  on  to  its  back,^  there  were  con- 
stant twitching  movements  of  the  hand 
and  fingers,  and  the  forefinger  became 
flexed  towards  the  palm.  The  fifth  case 
is  my  own,  already  related  at  page  517, 
with  choreiform  movements  of  the  right 
arm.  Her  right  hand  was  bent  back- 
wards, her  right  fingers  were  flexed,  and 
her  right  toe  pointed  downwards,  owing 
to  the  continuous  contraction  of  the  cor- 
responding sets  of  muscles,  which  offered 
steady  resistance  when  put  on  the  stretch. 

'  Dr.  Fox,  "Treatment  of  Hyperpyrexia," 
44. 

2  Dr.  Greenhow,  Clin.  Soc.  Trans,  vii.  175. 

3  Dr.  Sydney  Ringer,  Medical  Times  and 
Gazette,  1867,  ii.  380. 

*  Mr.  Anderson,  British.  Medical  Journal, 
1871,  i.  529. 

5  Loc.  cit.  p.  48. 

6  Loo.  cit.  p.  174. 
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These  five  cases  seem  to  suggest  a  com- 
bination of  convulsive,  choreiform  and 
tetaniform  movements. 

The  question  naturally  arises,  were  the 
cases  presenting  choreiform  movements 
associated  with  endocarditis  ¥  The  an- 
swer to  that  is,  however,  as  regards  these 
cases,  definitely  in  the  negative,  for  en- 
docarditis was  absent,  or  not  observed,  in 
those  cases,  excepting  to  a  slight  and 
doubtful  degree  in  one  of  those  with  mus- 
cular twitching.  Endocarditis  was,  how- 
ever, present  in  Dr.  Wilson  Fox's  case 
with  spasms  of  rigidity  of  the  muscles  of 
the  lips  and  neck.  I  shall  again  briefly 
consider  these  cases  when  I  return  to  the 
important  question  of  the  association  of 
pericarditis  with  tetaniform  and  chorei- 
form movements. 

Tremor  was  present  in  seven  of  the 
cases,  all  of  which  have  been  already 
alluded  to. 


II.— Cases  with  Simple  Endocarditis 

IN  WHICH  THE  jSTERVOUS  SySTEM  WAS 
AFFECTED  AND  THE  TEMPERATURE, 
GENERALLY  VERY  HIGH,  WAS  OB- 
SERVED. 

SUMMARY. 

A'  Had    delirium   followed  by  coma, 

temp.  104-iO-110-2o    ...     4 

A^  Had  delirium  and  convulsive  move- 
ments, temp.  Ill '6°     .         .         .     1 

B'  Had  uncomplicated  delirium  in 
three,  temp.  108-5°-lll-'to ;  in 
two,  temp.  102 -8^-103 -fP    .        .     5 

&  Had  delirium,  cerebral  embolism 
and  hemiplegia,  temp.  103°        .     1 

B'  Had  delirium  and  chorea  (minute 
cerebral  embolism)  temp.    .        .     1 

Had  high  temperature  without  notice 
of  delirium,  temp.  105 '8°  (ice-bag)  .     1 


Total 


13 


The  nervous  system  was  affected  in 
thirteen  cases  of  simple  endocarditis  in 
which  the  temperature  was  observed. 
The  majority  of  these  cases,  like  that  of 
those  affected  with  pericarditis,  presented 
an  excessively  high  temperature  ;  and  in 
three  of  the  whole  number  the  tempera- 
ture, when  undergoing  a  rapid  ascent, 
was  arrested  in  its  rise,  lowered,  and  kept 
down  by  the  use  of  the  cooling  bath  or 
the  external  application  of  the  wet  sheet 
and  ice.  The  temperature  was  as  high  as 
from  108-5°  to  111-6°  in  three-fifths  of  the 
cases  (7  in  13) ;  and  in  the  one  of  those 
cases  in  which  the  temperature  was  the 
lowest,  108-5°,  the  vigorous  use  of  ice- 
cold  water  within  and  without  arrested 
the  rise  of  temperature  and  induced  its 
permanent  lowering,  followed  by  the  re- 
covery of  the  patient.  In  one  patient  the 
temperature  was  checked  at  105 'B^,  and 


brought  down  by  the  bath  ;  and  in  an- 
other the  thermometer  was  at  10-4-4^  dur- 
ing the  period  of  delirium,  but  was  not 
employed  during  that  of  coma.  In  four 
of  the  cases  tlie  temperature  was  only  of  a 
moderate  height,  being  from  103-9°  to 
102-3°  ;  and  we  may  therefore  infer  that 
fully  two-thirds  of  the  cases  with  simple 
endocarditis  (9  in  13)  in  which  the  nerv- 
ous system  was  affected,  had  "hyperpy- 
rexia." 4 

^12-3  Twelve  of  the  thirteen  cases  had 
delirium,  which  passed  into  coma  in  four 
instances,  ended  in  convulsive  movements 
in  one,  £'  was  without  complication  in 
five,  was  associated  with  B"  cerebral  em- 
bolism and  hemiplegia  in  one  patient,  and 
with  B»  minute  cerebral  embolism  and 
chorea  in  another.  In  one  instance,  in 
which  the  temperature  was  high  (105-8°), 
there  was  no  note  of  delirium. 

A'  One  of  the  four  cases  in  which  de- 
lirium passed  into  coma  was  a  delicate, 
ailing  woman.  On  the  seventh  day  her 
temperature  in  the  morning  was  10'2°,  but 
it  rose  in  the  evening  to  109-5°,  when  she 
was  comatose.  Eor  want  of  a  bath,  she 
was  taken  downstairs,  placed,  doubled 
up,  in  a  washing-tub  containing  water  at 
80°  cooled  to  62°,  and  cold  water  was 
ladled  over  her  body.  Spasms  soon  came 
on,  which  were  more  and  more  continu- 
ous until  she  was  taken  out  of  the  bath  in 
one  of  them  after  being  there  for  forty- 
five  minutes,  while  her  temperature  had 
fallen  to  100-3°.  Towards  midnight  she 
was  much  convulsed,  the  teeth  closing 
firmly  on  the  lower  lip  and  drawing  blood. 
On  the  tenth  day  the  temperature  rose  to 
105-1°,  she  was  again  put  into  the  tub  for 
fifty-eight  minutes,  and  at  the  end  of  that 
time  was  taken  out  in  a  state  of  well- 
marked  opisthotonos,  which  passed  off 
gradually  in  about  two  hours.  She  died 
on  the  twelfth  day.' 

B'  Three  of  the  four  cases  with  de- 
lirium without  coma  had  high  tempera- 
tures, 111-40-108-5°;  while  in  two  the 
temperature  was  comparatively  low, 
103-9°-102-8°.-  One  of  the  patients  with 
delirium  and  high  temperature  was  a 
female  servant  aged  22.  On  the  eighth 
day  of  treatment,  temp.  108-5°,  her  sen- 
sorium  was  much  disturbed,  and  her  skin, 
which  hitherto  had  been  moist  and  some- 
times covered  with  sweat,  was  dry.  Cold 
was  used  energetically.  Ice-cold  water 
and  cloths  were  applied  freely  to  the 
body,  and  ice-water  enemata  were  given 
every  half-hour.  In  an  hour's  time  she 
breathed  more  freely,  her  head  was  re- 
lieved, and  the  pulse  fell.  At  half-past 
six  in  the  evening  her  temperature  was 
98-6°,  skin  perspiring,  mind  clear,  and 
she  felt  like  a  new-born  person.     Two 


'  Dr.  Andrews,  "Bartholomew's  Hospital 
Reports,"  x.  346. 
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days  later  she  sat  up  in  bed,  and  took 
food  with  appetite.' 

In  the  two  cases  with  comparatively 
low  temperature  the  delirium  was  only 
present  during  the  night.  The  tempera- 
ture was  103 "9^  in  the  daytime  in  one  of 
these  patients,  and  100'4-'  in  the  other. 
Convulsive  movements  aft'ected  four  of  the 
thirteen  patients  belonging  to  this  group 
with  endocarditis. 

The  affection  of  the  joints  was  severe  in 
eight  and  was  rather  severe  in  one  of  the 
thirteen  eases  with  simple  endocarditis 
before  the  period  of  delirium  or  coma  ; 
while  it  was  absent  in  two  and  not  severe 
in  three  ;  and  its  condition  was  doubt- 
ful in  four  of  those  cases  during  that 
period. 

Perspiration  was  profuse  in  five  and  ab- 
sent in  one  of  the  cases  of  simple  endocar- 
ditis before  delirium  set  in  ;  and  it  was 
absent  in  two,  slight  in  one,  probably 
profuse  in  one,  and  doubtful  in  two  of 
those  cases  after  the  appearance  of  de- 
lirium, while  it  was  profuse  in  another 
patient  who  was  delirious  when  admitted 
and  whose  temperature  never  rose  above 
10-2 -SO. 


III. — Cases  nsr  ■which  there  was  no 
Pericarditis,  Endocarditis  being 

ABSENT  OR  doubtful,  IN  WHICH  TUB 

Xervous    .System    was    affected, 
AND  THE  Temperature,  generally 

VERY  HIGH,  was  OBSERVED. 
SUjniARY. 

A'  Had    delirium   followed    by  coma, 

temp.  Ill-lo_io5-8o     ...     6 

A^  Had  delirium  followed  by  somno- 
lence, temp.  106° ....     2 

iJ'  Harl  delirium  uncomplicated,  temp. 
110°  to  100 -r^      .        .        .        .10 

Very  high  temperature  without  de- 
lirium, temp.  110-8O-106-3O  .     2 

Twitching  of  limbs,  temp.  102°  .        .     1 


Total 


.  21 


Twenty-one  cases  had  no  pericarditis, 
endocarditis  being  absent  or  doubtful ; 
and  the  majority  of  these  cases,  like  that 
of  those  with  pericarditis  and  with  simple 
endocarditis,  presented  an  excessively 
high  temperature ;  and  in  Ave  of  the 
whole  number  the  temperature,  when 
undergoing  a  rapid  ascent,  was  arrested 
in  its  rise,  lowered,  and  kept  down  by  the 
use  of  the  cooling  bath,  the  wet  sheet,  or 
ice.  The  temperature  was  as  high  as 
from  lOCP  to  111-2°  in  three-fifths  of  the 
cases  (12  in  21),  being  kept  down  in  the 
one  of  those  in  which  it  was  the  least 


'  Dr.  Meding,  Arcliiv  der  Heilkunde,  xi. 
467. 


hiv'h  by  the  use  of  the  cooling  bath.  In 
one-fifth  of  the  cases  (4  in  21),  the  highest 
ascertained  temperature  varied  from  10(P 
to  103-4°,  and  in  these  tlie  cooling  bath 
was  not  employed.  In  one-fourth  of  the 
cases  (5  in  21)',  the  highest  temperature 
varied  from  102°  to  100-4°.  From  this 
summary  it  would  appear  that  three-fifths 
of  these  cases  of  acute  rheumatism  with- 
out pericarditis,  endocarditis  being  absent 
or  doubtful,  in  which  the  nervous  system 
was  seriously  affected,  had  hyperpyrexia. 

Pericarditis  was  absent  and  endocar- 
ditis was  absent  or  doubtful,  as  we  have 
just  seen,  in  twenty-one  cases  of  acute 
rheumatism  in  which  there  was  affection 
of  the  nervous  system  and  the  tempera- 
ture was  ascertained.  A^  In  six  of  those 
cases  delirium  gave  place  to  coma,  and  in 
one  of  these  the  delirium  reappeared  ;  ^1' 
in  two  delirium  passed  into  somnolence. 
B'  Delirium  without  coma  was  present 
in  ten  cases.  Two  patients  had  very  high 
temperature  without  delirium,  one  of 
whom  was  restless  and  talked  wlien 
asleep,  and  the  other  had  vomiting  and 
dyspncea  ;  and  in  one  there  was  twitching 
of  the  limbs  and  body  without  delirium, 
the  temperature  not  rising  above  102^. 

A'  The  whole  of  the  six  cases  in  which 
delirium  passed  into  coma  were  fatal. 
The  delirium  was  present  in  these  pa- 
tients when  the  temperature  varied  from 
102-2°  to  108-4°,  and  coma  replaced  the 
delirium  in  five  of  them  at  a  temperature 
ranging  respectively  from  108°  to  110°. 
The  highest  temperatures  observed  in 
these  cases  towards  or  at  the  time  of  death 
was  from  109-5°  to  111-1°.  In  a  case  in 
which  delirium  gave  place  to  coma  and 
that  again  to  delirium,  the  temperature 
about  the  period  of  coma  was  104°,  but 
eight  hours  before  death  it  was  105.8°.' 

The  delirium  was  violent  or  active  in 
four  of  these  six  patients,  three  of  whom 
got  out  of  bed  or  tried  to  do  so  ;  and  in 
two  of  them  it  was  muttering  or  quiet. 

The  duration  of  the  delirium  varied 
much  in  these  cases.  In  one  patient  the 
delirium  continued  for  four  days,  in  an- 
other two ;  in  one  it  lasted  four  hours, 
and  in  another,  the  most  interesting  of  the 
series,  after  it  was  slight  for  one  day,  it 
became  muttering  for  half  an  hour.  The 
duration  of  the  coma  was  more  constant. 
It  lasted  for  from  an  hour  to  an  hour  and 
a  half  in  four  cases,  and  in  one  for  four 
hours,  while  in  one  there  was  alternate 
delirium  and  coma  for  two  days. 

A*  In  two  cases  delirium  passed  into 
drowsiness.  One  of  these,  a  dull,  corpu- 
lent woman,  aged  32,  was  strange  in  man- 
ner (temp.  103-4°)  on  the  eighth  day  after 
admission,  and  had  low  muttering  deli- 
rium.   At  2  A.  M.  on  the  following  night 

'  Lebert,  "  Klinik  des  acutens  Gelenkrheu- 
matismus,"  p.  55. 
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(temp.  105 'SO)  she  awoke  restless  ;  and  at 
5  A.  M.  (temp.  106°)  she  was  dull  and 
somnolent.  She  was  put  for  twenty  min- 
utes into  a  bath  at  90°  to  81°.  When  in 
the  bath  she  felt  comfortable,  but  at 
length  she  complained  of  cold  (temp. 
102°).  After  this  lier  temperature  never 
rose  above  101 '7°,  she  had  bronchitis  and 
pneumonia  for  some  days,  and  finally  re- 
covered. 

I  was  favored  by  Dr.  Murchison  with 
notes  of  the  other  case  of  this  class.  A 
lady,  aged  35,  stout,  was  attacked  with 
acute  rheumatism.  At  the  end  of  ten 
days  her  joints  were  better,  but  she  be- 
came sleepless  and  delirious.  Opium, 
chloral,  and  bromide  of  potassium  only 
made  her  worse.  Her  pulse  was  108, 
weak  ;  temp.  102  •53.  She  gave  no  signs 
of  peri-  or  endo-carditis,  and  had  head- 
ache. The  following  is  the  report  of  her 
case  ten  days  later  :  "  The  temperature 
has  been  as  high  as  106°,  but  is  now  only 
101°.  She  is  heavy  and  drowsy,  but  has 
been  very  noisy  and  delirious.  Respira- 
tion is  quick  and  irregular — cerebral.  She 
swallows  well.  Pulse  04  Heart  seems 
still  sound.  Urine  is  made  in  bed.  There 
are  bed-sores,  and  she  has  some  pains  in 
the  joints."     She  died  next  day. 

-B'  There  was  delirium  without  coma 
in  ten  cases.  In  three  of  these  the  tem- 
perature was  very  high,  being  110°  in  a 
fatal  case ;  and  108'2°  and  107°  respec- 
tively in  two  that  recovered  after  the  use 
of  the  cooling  bath  ;  in  one  of  these  the 
temperature,  rarely  above  104  ■6°,  once 
rose  to  105°,  and  this  case  died  in  spite  of 
the  repeated  use  of  the  bath  ;  while  the 
remaining  six  cases  had  the  comparatively 
low  maximum  temperatures  respectively 
of  104-5°,  103-4°,  101-2°,  101-1°,  101-1°, 
and  100-4°  ;  and  of  these  the  first  case 
(temp.  104-.5°)  and  that  in  which  the  tem- 
perature was  the  lowest  (100-4°),  a  case 
with  Bright's  disease,  died,  while  the  four 
others  recovered. 

The  duration  of  the  delirium  was  very 
various  in  different  cases,  having  ended  in 
death  in  one  instance  in  two  hours  and  a 
half,  and  beitig  prolonged  with  interrup- 
tions in  another  for  twenty-nine  days,  the 
high  temperature  being  kept  down  and 
lowered  and  the  delirium  from  time  to 
time  suspended  by  the  cooling  effects  of  a 
succession  of  twenty  baths. 

As  I  have  just  said,  in  two  of  the  three 
cases  with  delirium  and  very  high  tem- 
perature, the  temperature  was  kept  in 
check  by  the  cooling  bath.  One  of  these 
cases,  a  youth,  on  the  morning  of  the 
fourth  day  of  treatment,  muttered  to  him- 
self but  could  be  roused,  temp.  107-8°, 
and  at  7.45  temp.  108-2°.  After  being 
half  an  hour  in  a  bath  at  76°,  his  tem- 
perature was  101°,  and  half  an  hour  later 
98-8°,  when  he  fell  asleep,  and  awoke  in 
a  perfectly  conscious  state.     In  the  eve- 


ning, a  second  hath  again  lowered  the 
temperature  from  105-S  to  98°,  wlien  he 
persiiired  freely  and  slept.  After  this  the 
temperature  never  rose  above  99-8°,  and 
he  recovered.'  The  second  case,  a  wo- 
man, with  a  temperature  of  107°,  ^^'as  ijut 
into  a  bath  at  90°  cooled  to  42^.  Her 
temperature  was  lowered  to  97-5°.  and 
her  mind  became  clear.^ 

One  patient,  a  man,  who  had  been  a 
free  liver,  presented  throughout  from  time 
to  time  profuse  sweating,  variable  deli- 
rium, tremor  of  hands,  subsultus,  and 
twitchinii's  of  the  face,  and  a  temperature 
varying  from  104-4°  to  100-4°.  The  use 
of  the  cooling  bath  invariably  lowered  the 
temperature,  restored  the  patient  from  a 
state  of  delirium  to  one  of  consciousness, 
and  caused  a  subsidence  of  the  other 
nerve-symptoms,  tremor,  subsultus,  and 
facial  spasms.  This  condition  lasted  for 
twenty-nine  days,  during  which  time 
twenty  baths  were  employed,  five  of  them 
in  one  day  for  a  combined  period  of  over 
five  hours,  and  the  patient  finally  died, 
the  temperature  at  the  instant  of  death 
being  104 -2°. » 

Among  the  six  cases  with  delirium  in 
which  the  temperature  was  not  very  high, 
varying  from  104-5°  to  100-4°,  two  died 
and  four  recovered. 

One  of  these  cases,  with  a  temperature 
of  103-5°,  was  a  great  beer-drinker.  His 
hands  were  tremulous,  he  wandered  dur- 
ing the  day,  was  very  noisy  towards  the 
evening,  when  he  screamed  out  much, 
continued  in  a  state  of  variable  delirium 
for  fourteen  days,  and  finally  recovered.^ 

The  highest  temperature  observed  in 
the  four  remaining  cases  with  delirium 
was  101-4°  and  100'-'4°  respectively.  Two 
of  them  had  albumen  in  the  urine,  and 
the  other  one  had  obstinate  diarrhcea,  and 
was  delirious  when  the  diarrho-a  was 
checked. 

There  were  three  cases  of  hyperpyrexia 
in  which  there  was  no  delirium.  One  of 
these  was  a  man  whose  temperature  rose 
to  106-3°.  He  had  previously  been  deaf 
and  very  restless.  Under  the  influence 
of  a  cooling  bath  his  temperature  fell  to 
101-8,0  and  later  to  99-80.  After  the  bath 
his  deafness  left  him,  and  he  did  well.^ 
Another  case,  a  woman  aged  24,  was  sud- 
denly seized  with  dyspnoea  and  vomiting, 
which  continued  until  death  ;  a  short 
time  before  which  event  her  temperature 
was  110-8°.^ 

Convulsive  Choreiform  and  Tetaniform 
JfoDemente.— Twitchings  were  present  in 
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four  of  the  twenty-one  cases  that  form 
this  group,  in  whioli  tliere  was  no  peri- 
carditis and  endocarditis  was  absent  or 
doubtful.  The  twitcliings  attected  the 
body  in  one  instance,  tlie  liuibs  and  fea- 
tures in  another,  tlie  muscles  of  the  face 
for  a  long  period  in  another,  whenever 
the  temperature  rose  ;  and  in  a  fourth, 
the  features  occasionally  twitched  with  a 
sardonic  grin.  In  one  case  the  patient 
was  restless  and  moved  his  arms  about  ; 
but,  perhaps  with  this  exception,  there 
^\'ere  no  notable  choreifoi-m  or  tetaniform 
movements  in  any  of  the  cases.  In  two 
casts  there  was  tremor — in  one,  of  the 
trunk  and  limbs,  in  the  other,  of  the 
hands. 

Twitching  movements  were  present  in 
four  of  the  twenty-six  cases  with  peri- 
carditis, in  one  of  the  eleven  cases  with 
simple  endocarditis,  and  as  we  have  just 
seen,  in  four  of  the  twenty-one  cases  in 
which  there  was  no  pericarditis  and  endo- 
carditis was  aljsent  or  doubtful.  Twitch- 
ing movements  were  therefore  distributed 
in  nearly  equal  proportion  in  those  three 
groups  of  cases,  and  were  therefore  not 
due  to  pericarditis.  Twitcliings  were 
present  in  eight  cases  with  hyperpyrexia, 
and  it  is  therefore  probable  that  they 
were  associated  witli  the  very  high  tem- 
perature. This  is  borne  out  by  a  case 
of  Dr.  Greenhow's,  in  which  twitchings 
came  on,  and  were  again  and  again  re- 
newed when  the  temperature  l^ecame 
very  high,  and  were  again  and  again 
almost  or  quite  suspended  by  the  cooling 
bath. 

In  the  remaining  case  with  twitchings, 
a  man  ivho  was  under  my  care,  the  tem- 
perature was  never  above  102^.  On  the 
fifth  day,  temp.  100 '2°,  he  had  muscular 
twitchings  all  over  the  body,  which  con- 
tinued for  several  days,  and  reappeared 
on  the  twenty-eighth  daj'.  There  was 
albumen  in  the  urine  on  both  occasions 
when  the  twitchings  were  present.  His 
recovery  was  slow. 

There  were  choreiform  or  tetaniform 
symptoms  —  or  both  —  in  seven  of  the 
twenty-four  cases  with  pericarditis,  but 
in  only  one  of  the  eleven  cases  with 
simple  endocarditis,  and  in  none  of  the 
twenty  cases  in  which  tliere  was  no 
pericarditis,  endocarditis  being  absent  or 
doubtful.  The  question  how  far  the  cho- 
reiform and  tetaniform  movements  ob- 
served in  these  cases  was  connected  with 
pericarditis  will  be  eonsidered  when  we 
review  the  larger  series  of  cases  of  acute 
rheumatism  with  and  without  pericai'- 
ditis  in  which  the  temperature  was  not 
observed. 

The  affection  of  the  joints  during  the 
early  period  of  the  disease  was  severe  in 
ten,  and  moderately  so  in  five  of  the 
twenty-one  cases  in  which  there  was  no 
pericarditis  and  endocarditis  was  absent 


or  doubtful.  The  affection  of  the  joints 
was  more  severe  before  than  during  the 
delirium  or  other  affection  of  the  nervous 
system,  in  all  but  three  cases,  in  which 
the  joint-affection  was  equally  severe  dur- 
ing the  two  periods.  In  two  of  these 
three  exceptional  cases  the  temperature 
never  rose  above  lti2'-',  in  one  of  these 
the  delirium  was  only  present  during  the 
night,  and  in  the  other  there  was  no  de- 
lirium, but  twitchings  were  present  for  a 
short  time  during  the  early  days  of  the 
illness. 

Perspiration. — The  state  of  the  skin  is 
described  in  one-half  of  the  cases  belong- 
ing to  this  group  (10  in  21),  and  all  of 
these  had  profuse  perspiration  before  the 
nervous  system  became  affected.  In  seven 
of  those  cases  there  was  either  no  per- 
spiration, or  it  was  much  lessened  during 
the  period  of  delirium.  In  three  cases, 
perspiration  was  equally  copious  during 
the  two  periods.  In  three  of  these  cases 
the  skin,  which  had  been  perspiring  pro- 
fusely before  the  excessive  rise  of  tem- 
perature, and  the  occurrence  of  delirium, 
was  hot  and  dry  when  the  temperature 
was  110°  to  11140 ;  coma  was  present, 
and  death  approached.  These  chnical 
facts  correspond  with  those  which,  as  we 
have  already  seen,  occurred  in  tlie  analo- 
gous cases  affected  with  pericarditis.  One 
of  the  cases  in  which  there  was  no  affec- 
tion of  the  heart  was  observed  by  Mr. 
Anderson  night  and  day.  This  patient, 
of  a  nervous,  excitable  temperament,  a 
labiircr,  aged  29,  had  a  hot,  dry  skin,  and 
rami  lied  during  the  night  for  four  suc- 
ceeding nights  ;  but  during  the  three  in- 
tervening days  his  skin  was  covered  with 
a  profuse  acid  perspiration,  and  his  mind 
was  unaffected.  On  the  morning  of  the 
fourth  day  his  manner  was  wild  and  ex- 
citable, not  unlike  that  of  a  patient  in  the 
early  .stage  of  delirium  tremens,  and  his 
skin  was  hot  and  dr}',  and  covered  with  a 
miliary  eruption.  After  a  bath,  he  sprang 
out  of  bed,  ran  into  the  grounds,  and 
struggled  violentlj'.  His  temperature  at 
that  lime  was  107°,  and  later  in  the  even- 
ing, ten  minutes  before  his  death,  it  was 

lib -30. 

Dr.  Greenhow's  case,  already  referred 
to  at  page  518,  offers  a  contrast  in  some 
respects,  but  not  in  others,  to  Mr.  Ander- 
son's case.  In  this  man,  perspiration 
was  absent  with  delirium  at  a  tempera- 
ture of  104-80,  and  was  absent  without 
delirium  after  the  bath  at  100-2O,  and 
was  present  afterwards  with  obscured  in- 
tellect and  intermediate  temperatures. 

Perspiration,  which  is  not  present  at 
ordinary  temperatures,  is  indeed  an  in- 
dex of  the  internal  production  of  great 
heat,  and  a  safety-valve  for  carrying  away 
a  large  portion  of  that  heat.  When  per- 
spiration takes  place  from  an  exposed  skin 
in  a  dry  air — in  motion — its  evaporation 
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tends  to  keep  down  the  heat.  In  these 
patients,  however,  lying,  as  they  do,  in 
their  own  perspiration,  covered  by  bed- 
clothes, in  a  still  air  saturated  with  mois- 
ture, evaporation  can  do  comparatively 
little  towards  cooling  the  body. 

We  must  look,  then,  to  some  other  in- 
fluence than  evaporation  to  account  for 
the  cooling  effect  of  perspiration  in  acute 
rheumatism.  Such  an  influence  we  find 
in  the  welling  out  of  hot  liquid  from  every 
part  of  the  body — a  liquid  charged  with 
a  portion  of  the  surplus  heat  generated 
by  the  rapid  combustion  or  disintegration 
of  the  internal  structures  in  that  disease. 
It  is  self-evident,  that  if  the  temperature 
of  the  body  be  103°  or  104°,  the  fluid 
poured  out  from  the  body  must  likewise 
have  a  temperature  of  103°  or  104°,  and 
that  this  fluid  during  its  steady  universal 
expulsion  must  carry  away  with  it  a  cor- 
responding proportion  of  the  heat  gen- 
erated within,  and  so  tend  to  keep  down 
the  temperature  of  the  whole  of  the  struc- 
tures that  compose  the  body. 

If,  on  the  other  hand,  the  skin  is  dry, 
the  chemical  heat  generated  in  the  rap- 
idly-changing tissues  tends  not  to  escape, 
and  may  be  stored  up  in  accumulating 
quantities  in  the  blood  and  the  tissues, 
with  the  effect  of  producing  an  exces- 
sively high  temperature,  or  "hyperpy- 
rexia." 

Bespiration. — I  have  not  made  an  anal- 
ysis of  the  rate  of  respiration  in  cases  of 
acute  rheumatism  with  affection  of  the 
nervous  system,  with  and  without  high 
temperature.  One  well-observed  and  well- 
treated  case  of  hyperpyrexia  is  suflftcient 
for  our  present  purpose,  which  is  to  illus- 
trate the  influence  of  an  excessively  high 
temperature  of  the  body  on  the  one  hand, 
and  of  the  cooling  of  that  body  on  the 
other,  on  the  frequency  of  respiration. 
In  Dr.  Wilson  Fox's  case,  already  related 
at  page  516,  when  the  temperature  of  the 
body  was  107°,  the  patient  was  delirious, 
and  the  respiration  was  45  in  the  minute, 
but  when  the  patient's  body  had  been 
cooled  down  by  the  bath  to  98°,  the  mind 
was  clear,  and  the  respiration  was  20  in 
the  minute. 

It  is  evident,  therefore,  that  during  hy- 
perpyrexia, the  cooling  effect  of  respira- 
tion is  stimulated  to  its  highest  degree  by 
the  excessive  heat  of  the  body,  but  that 
this  cooling  effect  is  quite  inadequate  to 
keep  down  the  temperature  of  the  body 
below  that  of  hyperpyrexia. 

There  were  some  conditions  common  to 
the  three  sets  of  cases  —  those  namely 
with :  1,  pericarditis  ;  2,  simple  endocar- 
ditis ;  3,  without  pericarditis,  endocardi- 
tis being  absent  or  doubtful — and  I  shall 
now  briefly  notice  those  conditions. 

Restlessness  affected  a  considerable  pro- 
portion of  the  patients  before  the  occur- 


rence of  delirium.  Six  of  the  twenty-seven 
cases  with  pericarditis  ;  three  of  the  thir- 
teen cases  with  simple  endocarditis  ;  and 
ten  of  the  twenty-one  cases  that  had  no 
pericarditis,  endocarditis  being  absent  or 
doubtful,  were  thus  att'ected  with  restless- 
ness. 

A  ■miliary  eruption  or  sudaiuina  ap- 
peared in  a  considerable  number  of  the 
cases,  being  noticed  in  twelve  of  the 
twenty-seven  cases  with  pericarditis  ;  in 
three  of  the  thirteen  cases  with  simple 
endocarditis  ;  and  in  eight  of  the  twenty- 
one  cases  in  which  there  was  no  pericar- 
ditis and  endocarditis  was  either  absent 
or  doubtful. 

An  abundant  secretion  of  urine  took  place 
in  a  few  of  the  cases,  at  the  time  of  the 
great  rise  in  temperature.  The  urine  was 
very  abundant  under  those  circumstances 
in  three  of  the  twenty-seven  cases  with 
pericarditis  ;  in  three  of  the  thirteen  cases 
with  simple  endocarditis  ;  and  in  two  of 
the  twenty-one  cases  in  which  there  was 
no  pericarditis,  endocarditis  being  either 
absent  or  doubtful. 

DUtn-hcea,  sometimes  profuse  and  offen- 
sive, was  present  when  the  temperature 
was  very  high  in  seven  of  the  twenty- 
seven  cases  with  pericarditis  ;  in  four  of 
the  thirteen  cases  with  simple  endocar- 
ditis ;  and  in  five  of  the  twenty-one 
cases  in  which  there  was  no  pericarditis, 
anfl  endocarditis  was  either  absent  or 
doubtful. 

Excessively  high  temperature  or  "  hyper- 
pyrexia'''' in  acute  rheumatism  with  and 
without  pericarditis.  We  have  just  seen 
that  in  sixty-one  cases  of  acute  rheuma- 
tism in  which  the  temperature  of  the  pa- 
tient was  observed,  the  nervous  system 
was  aftected,  and  we  shall  now  inquire 
how  many  of  them  presented  an  exces- 
sively high  temperature,  and  what  was 
the  influence  of  pericarditis  in  those  cases 
of  hyperpyrexia.  The  temperature  was 
excessively  high,  ranging  from  106"8°  to 
111  ■  1°  in  thirty-one  of  those  sixty-one  cases, 
and  was  arrested  during  its  rise  when 
it  was  at  from  105°  to  106-3°  by  the  use 
of  the  cooling  bath,  or  cold  externally,  in 
six  cases.  In  three  of  those  six  cases,  the 
tendency  of  the  temperature  to  rise  was 
great,  but  in  three  of  them  it  was  not  so. 
The  temperature  was  not  observed  durmg 
the  period  of  coma  or  the  last  hours  of 
life  in  three  fatal  cases  in  which  the  tem- 
perature was  104-60,  104-8°,  and  105-8° 
respectively  at  the  time  of  the  last  obser- 
vation, and  I  consider  that  these  three 
cases  and  three  of  the  six  in  which  the 
high  temperature  was  kept  in  check  by 
the  bath,  ought  to  be  added  to  the  thirty- 
one  cases  in  which  the  temperature  was 
very  high,  thus  bringing  up  the  number 
of  those  with  "hyperpyrexia,"  to  thirty- 
seven  of  the  total  number  of  sixty-one 
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cases.  Thus  estimated,  we  find  that  sev- 
enteen of  the  twenty -seven  cases  with 
pericarditis,  nine  of  tlie  thirteen  with  sim- 
ple endocarditis,  and  eleven  of  the  twen- 
ty-one without  pericarditis,  endocarditis 
being  absent  or  doubtful,  either  had,  or 
were  threatened  with  "hyperpyrexia." 
Among  these  thirty-seven  eases  of  hyper- 
pyrexia, one  liad  coma  witliout  delirium, 
twenty-one,  delirium  followed  by  coma, 
or,  in  one  in^tauee,  stupor,  two,  delirium 
with  convulsive  movements,  ten,  uncom- 
plicated delirium,  and  three  had  neither 
coma  nor  delirium. 

The  case  of  simple  coma,  and  all  but  one 
of  the  twenty -one  eases  in  which  delirium 
passed  into  coma,  were  affected  with  ac- 
tual (18)  or  threatened  (3)  liyperpyrexia. 
The  temi)erature  observed  soon  rose  above 
10(5°  in  three  cases  with  delirium  and  stu- 
por, but  in  one  of  these  it  was  kept  down 
and  lowered  by  the  cooling  bath,  while 
in  both  tlie  eases  which  ended  fatally 
with  convulsive  movements,  the  temper- 
ature was  very  high.  Of  the  twenty-four 
cases  with  uncomplicated  delirium,  only 
two-fifths  had  hyperpyrexia  (10  in  26). 

Coma  preceded  by  delirium  is,  as  we 
have  just  seen,  the  typical  effect  of  rheu- 
matic hyperpyrexia,  and  one-half  of  those 
with  hyperpyrexia  and  coma  preceded 
by  dehrium,  had  pericarditis  (10  in  20). 
From  these  clinical  facts  it  would  appear 
that  hyperpyrexia  attacked  cases  of  acute 
rheumatism  almost  as  frequently  when 
they  had  pericarditis,  as  when  they  were 
not  so  affected  (17  in  27  with  pericarditis, 
20  in  ?,7  without  pericarditis).  When  we 
consider  that  pericarditis  usually  attacks 
only  one  in  every  five  or  six  cases  of  acute 
rheumatism,  we  must  multiply  the  cases 
of  pericarditis  with  hyperpyrexia  by  five 
or  six  if  we  would  make  a  parallel  com- 
parison between  those  cases  with  peri- 
carditis and  those  without  it.  It  would 
appear  from  this  that  the  presence  of 
pericarditis  in  a  case  of  acute  rheumatism 
increases  the  chance  of  the  occurrence  of 
hyperpyrexia  with  delirium  and  coma,  in 
the  proportion  of  four  or  five  fi  one.  An 
important  case  successfully  treated  by 
Dr.  Wilson  Fox  by  the  cold  bath  had 
pericarditis  in  its  worst  form.  The  dul- 
ness  or  percussion  over  the  region  of  the 
pericardium  filled  the  wdiole  left  front  of 
the  chest  from  apex  to  base.  In  that  case 
the  tendency  to  the  renewed  excessive 
rise  of  temperature  after  it  had  been 
brought  down  again  and  again,  by  the 
cold  bath,  the  ice-bag,  or  the  wet-pack, 
continued  until  the  seventh  day  ;  when 
the  pericardial  dulness  fell  to  the  first  rib 
mid-sternum,  and  the  tendency  to  the 
increase  of  temperature  lessened.  It  is 
a  clinical  fact  that  here  the  renewed  rise 
of  temperature  continued  so  long  as  the 
pericarditis  was  severe,  and  gave  way 
when  the  pericarditis  gave  way,  and  it  is 


probable  that  the  continued  severity  of 
the  pericarditis  had  an  infiuence  in  keep- 
ing up  the  tendency  to  the  rise  of  temper- 
ature. It  must,  however,  not  be  lost  sight 
of  that  as  a  rule,  cases  of  acute  rheuma- 
tism with  pericarditis  are  in  all  respects 
worse  than  those  without  it,  and  that,  not 
only  at  the  time  of  the  pericardial  iutlam- 
mation,  but  usually  also  before  it.  It  be- 
comes therefore  a  question  whether  or 
not  the  same  severity  of  the  acute  rheu- 
matism itself  that  brought  the  pericardi- 
tis into  existence  brought  also  the  exces- 
sively high  temperature  with  its  attendant 
delirium  and  coma  into  existence,  the  two 
affections  being  affiliated,  and  due  to  a 
common  cause. 

The  occurrence  of  a  high  temperature 
of  the  body  in  cases  of  acute  rheumatism, 
corresponds  in  essential  features  with  the 
high  temperature  observed  in  sunstroke, 
in  certain  exceptional  cases  of  tetanus, 
and  in  injuries  to  the  cervical  portion  of 
the  spinal  marrow.  In  sunstroke  the 
temperature  varies  from  112^'  to  105'5°, 
the  skin  is  hot  and  dry,  coma  supervenes, 
preceded  occasionally  by  delirium,  and 
death  tends  to  ensue  unless  the  tempera- 
ture of  the  body  is  lowered  by  cold.' 

The  temperature  in  tetanus,  though 
variable,  does  not  as  a  rule  rise  to  a  very 
great  height.  Wiinderlich,  however,  gives 
a  case  in  which  it  attained  to  44'75°  C. 
(112 -.550  F.)  before  death.  ^  This  instance 
resembled  in  all  its  main  features  the 
cases  of  hyperpyrexia  in  acute  rheuma- 
tism. The  patient,  before  the  time  of  the 
fatal  rise  of  heat,  was  very  restless ;  had 
profuse  perspiration  and  an  abundant 
miliary  rash ;  then  came  on  delirium, 
night  trembling,  contracted  pupils,  and 
death.  Wiinderlich,  without  giving  any 
reason  for  it,  gives  the  name  of  rheumatic 
tetanus  to  another  but  less  extreme  case 
of  the  same  kind. 

Injury  of  the  spinal  cord  from  the 
fourth  to  the  sixth  cervical  vertebra  from 
fracture  or  caries  of  the  spinal  column  has 
induced  an  excessively  high  temperature 
iu  several  cases  published  since  the  first 
observation  to  that  effect  by  Sir  Benjamin 
Brodie.^  The  symptoms  in  these  cases 
closely  resemble  those  of  hyperpyrexia  in 
aeute  rheumatism,  but  in  only  one  of 
them  was  it  stated  that  the  final  and  fatal 
coma  was  preceded  by  delirium.  One  of 
Dr.  Hermann  Weber's  two  cases  was  a 

'  Dr.  Levick,  "Pennsylvania  Hospital  Re- 
ports," 1868,  p.  371;  Dr.  Gee,  Gulstoiiian 
Lectures  on  Pyrexia,  Brit.  Med.  Journal, 
1871,  i.  302;  Dr.  Maclean  on  Sunstroke, 
Reynolds'  "System  of  Medicine,"  i.  661. 

2  Wunderlich,  Archiv  der  Heilkunde,  ii. 

!•  Sir  Benjamin  Brodie,  Med.-Chir.  Trans. 
XX.  118  ;  Reineke,  Berliner  Klinisclie  Wor- 
terbuch,  1869_,  113,  301 ;  Billroth,  Archiv  fiir 
Klin.  Cliirurgie  Langenbeck,  Ii.  482. 
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youtli,  who  could  walk  supported,  but 
like  a  drunken  man,  and  could  move  his 
arms  twenty  minutes  after  the  accident, 
which  caused  fracture  and  incomplete 
dislocation  of  the  third,  fourth,  and  fifth 
cervical  vertebrfe.  He  voided  urine  fre- 
quently and  in  great  quantities.  An 
hour  after  admission  his  temperature  was 
100 'io.  Two  hours  and  a-half  after  the 
accident  he  passed  liquid  motions  un- 
consciously, had  occasional  convulsive 
twitches  in  the  arms  and  legs,  his  skin 
was  slightly  moist  and  hot,  and  his  tem- 
perature was  10!) 'OS^.  Four  and  a-half 
hours  after  the  accident  there  was  com- 
plete coma,  and  his  temperature  was  111°, 
and  it  was  lll-2°  at  the  time  of  death, 
eight  hours  after  the  accident. ' 

Dr.  Burdon  Sanderson,  who  has  favored 
me  with  the  use  of  the  manuscript  notes 
of  his  lectures  delivered  at  Manchester, 
gives  an  account  of  experiments  made  by 
him  in  \\iiich  the  cervical  portion  of  the 
spinal  cord  was  injured.  He  found  that 
there  was  no  increase  of  temperature  for 
two  hours  after  the  injury  to  the  cord, 
but  that  at  the  end  of  that  time  it  began 
to  rise  and  to  rise  rapidly,  attaining  a  very 
great  elevation,  42°  C.  or  107  ip  F.,  or 
ftigher  than  that  of  fever.  Dr.  Burdon 
Sanderson  considers  that  this  experiment 
shows  conclusively  that  the  process  of 
which  the  higher  temperature  is  the  out- 
come, must  consist  in  a  gradual  modifi- 
cation of  those  processes  on  which  heat 
production  depends,  must  have  as  wide  a 
localization  as  they,  and  cannot  therefore 
be  attributed  to  any  sudden  interruption 
of  the  relation  between  the  centre  and  the 
periphery  of  the  nervous  system.  These 
experiments  correspond  remarkably  with 
Dr.  Hermann  Weber's  case  just  reported. 

Cases  in  which  the  temperature  of  the  body 
was  below  that  of  hyperpyrexia. — We  have 
just  seen  that  of  the  sixty-one  cases  of 
acute  rheumatism  associated  with  affec- 
tion of  the  nervous  system  in  which  the 
temperature  was  observed,  in  thirty- 
seven  there  was  actual  (31)  or  threatened 
(6)  "hyperpyrexia."  In  the  remaining 
twenty-four  cases,  the  maximum  tem- 
perature of  the  body  observed  in  the  dif- 
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fcrcnt  instances  varied  from  99-3°  to 
100-3'J  temp.  Ten  of  the  twenty-seven 
cases  with  pericarditis,  four  of  the  thir- 
teen with  simple  endocarditis,  and  ten  of 
the  twenty-one  without  pericarditis,  and 
in  which  endocarditis  was  absent  or 
doubtful,  belong  to  this  group  in  which 
the  temperature  was  not  excessively  high. 
In  twelve  of  these  twenty-one  cases,  the 
maximum  temperature  varied  in  tlic  dif- 
ferent cases  from  103-  to  100°,  and  in  nine 
of  them  from  99-3°  to  1U2-S "-'. 

A  considerable  proportion  of  those  Avho 
were  attacked  with  delirium  at  compara- 
tively low  temperatures  were  cither 
habitual  drinkers,  or  of  a  nervous  tem- 
perament, or  had  been  subject  to  anxie- 
ties and  privation,  or  to  lowering  diseases, 
or  had  received  injuries  affecting  the  ner- 
vous system,  and  in  several  of  those  cases 
the  aflection  was  closely  allied  to  delirium 
tremens ;  several  such  cases  occurred 
among  those  affected  with  pericarditis. 
Tliis  was  so  in  Dr.  Southcy's  two  cases 
with  pericarditis, referred  to  at  page  .516,  in 
Dr.  Greenhow's  case,  given  at  page  517,  in 
Dr.  Murchison's  two  patients,  quoted  at 
page  521,  and  in  a  patient  of  my  own. 

To  these  must  be  added  the  case  with 
which  Dr.  Southey  favored  me  since  the 
above  was  written,  given  at  page  516,  and 
two  of  Dr.  Andrew's  cases. 

Most  of  these  cases  had  pericarditis. 


Cases  of  Acute   Eheubiatism  with 

AFFECTIONS  OF  THE  NEEVOUS  SYS- 
TEM IX  WHICH  THE  Temper ATUKE  OF 
THE  Body  was  not  observed. 

There  were  119  cases  of  acute  rheu- 
matism with  affections  of  the  nervous 
system  in  which  the  temperature  was  not 
observed.  Of  these  65  had  pericarditis  ; 
10  had  simple  endocarditis  ;  and  38  were 
free  from  pericarditis,  endocarditis  being 
absent  or  doubtful. ' 

[■  Several  tables  under  this  heading  and 
under  Pericarditis  have  been  omitted,  as  they 
are  too  complicated  in  their  arrangement  to 
Ije  followed  hy  the  ordinary  reader,  and  as 
the  results  deducible  from  them  are  fully 
stated  in  the  text. — H.] 
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Summary  of  cases  of  Acute  Eheumatism,  with  Affections  of  the  Nervous  System,  in  which 
the  temperature  was  not  observed. 


A^ — Coma  with  delirium  or  convulsions 
A^ —     "     with  convulsions 
^3 —     "     preceded  by  delirium 
A* — Stupor  preceded  by  delirium 
A  — Had  Coma  or  Stupor.     Total 


£2 


£3. 


Had  Semi-consciousness     .... 

-Delirium,  uncomplicated   .... 
"  passing  into  temporary  insanity 

"  with  chorea  or  choreiform  or  tetani- 

form  symptoms 
"  Total 


■Delirium,  with  chorea  and  choreiform  moveO 
ments,  not  including  those  with  temporary  > 
insanity  ......* 

E* — Delirium  with  tetaniform  movements,  not  in-  ) 
eluding  those  with  temporary  insanity   .  f 

B  — Delirium  without  Coma.     Total  '       .         .         . 

Delirium.     Totals  (including  those  with  coma) 

C — Chorea  without  delirium    ..... 

C — Choreiform  movements    (jactitation),  without  } 
delirium  ......  5 

C" — Tetaniform  symptoms,  without  delirium    . 

D  —Had  slight  fit 

E — Had  embolism,  hemiplegia 

F — Had  Parajjlegia  ...... 

G — Had  agitation  and  prostration    . 

Total 


With 

Perirar- 

dicis. 


10 


21 


J 


16 


43 
48 


65 


Simple 
Endocar- 
ditis. 


o 


o 
13 

13 


16 


No  Peric. 
Endocard, 
absent  or 
doubtful. 


14 


14 


3 

2 


21 
31 


2 
1 
38 


Total. 


25 


5 
5 

13 
2 


42 

0 

7 

27 

5 
3 


77 
92 


7 

2 

2 
1 
1 

2 
1 

lie 


I. — Cases  affected  with  Peri- 

CAEDITIS. 

There  were  sixty-five  cases  of  acute 
rheumatism  with  pericarditis,  in  which 
the  nervous  system  was  aifected.  (Jl.) 
Ten  of  these  had  coma,  of  which  (A',) 
three  had  uncomplicated  coma  ;  (A^,)  two 
had  coma  with  convulsions  ;  and  (A^,)  in 
five  the  coma  was  preceded  by  delirium. 
(-B.)  Forty-three  cases  had  delirium  with- 
out coma  ;  of  these  (B',)  twenty-one  had 
uncomplicated  delirium,  one  of  which 
had  "symptoms  of  inflammation  of  the 
brain,"  and  one  apparently  had  pysemia  ; 
(B^,)  sixteen,  of  which  five  had  choreal  or 
tetaniform  symptoms,  had  temporary 
insanity,  lasting  from  two  weeks  to  three 
months,  or  in  three  instances,  insanity 
was  cut  short  by  death;  (B',)  four  had 
chorea  or  choreiform  movements,  and 
(B^,)  two  had  tetaniform  symptoms  with- 
out temporary  insanity.  (C.)  Eight  of 
the  cases  had  chorea  or  choreiform  move- 
ments,   and   (C^,)    two    had  tetaniform 


symptoms  without  delirium.     (D.)  One  of 
them  had  a  slight  fit  with  ptosis. 


II.— Cases  affected  with  Simple 
Endocarditis. 

There  were  sixteen  cases  of  acute  rheu- 
matism with  simple  endocarditis,  in  which 
the  nervous  system  was  afiected,  exclud- 
ing cases  of  ordinary  chorea,  but  includ- 
ing cases  of  chorea  rapidly  fatal,  or  with 
delirium. 

(A".)  One  of  these  cases  had  coma 
with  coavulsions,  associated  with  acute 
Bright's  disease  from  embolism.  (A^) 
One  had  delirium  ending  in  coma,  with 
embolism  of  the  minute  cerebral  arteries. 
(B.)  Twelve  of  them  had  delirimn  with- 
out coma,  of  these  (B',)  seven  had  un- 
complicated delirium ;  and  (B^)  five 
passed  into  a  state  of  temporary  insanity, 
lasting  from  three  weeks  to  four  months. 
(C.)  One  had  chorea  ending  rapidly  in 
death.  (E.)  One  had  embolism  with 
hemiplegia. 


COMA  —  DELIRIUM. 
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III.— Cases  nsr  which  there  -was  no 
Peeicaeditis  and  Endocarditis 
WAS  absent  or  doubtful. 

There  were  thirt}f-eight  cases  of  acute 
rheumatism  without  pericarditis,  endo- 
carditis being  absent  or  doubtful,  in  which 
the  nervous  system  was  affected,  exclu- 
sive of  cases  of  ordinary  chorea.  (A.) 
Twelve  of  these  had  coma  or  stupor,  of 
which,  (A',)  two  had  uncomplicated 
coma,  (A^,)  two  had  coma  with  convul- 
sions, (A',)  in  eight  the  coma  was  pre- 
ceded by  delirium  ;  and  there  were  also 
(A',)  two  cases  in  which  delirium  passed 
into  stupor.  (B.)  Twenty  of  the  cases 
had  delirium  includin^^  two  with  "cere- 
bral rheumatism,"  and  one  that  had  pus 
in  the  pia  mater  ;  of  these  (B',)  fourteen 
had  uncomplicated  delirium ;  (B^,)  five 
passed  into  temporary  insanity,  two  of 
which  had  chorea  also;  (B",)  one  had 
chorea  ;  and  (B*,)  one  had  tetanic  spasms. 
(F.)  Two  of  the  cases  had  paraplegia. 
(G.)  One  of  the  cases  had  agitation  and 
prostration  ending  in  rapid  death. 


A.— Coma. 

I. — Oases  with  Pericarditis.  A'. — TIii- 
complicated  Coma. — Three  cases  with 
Pericarditis  had  coma  without  convul- 
sions or  delirium,  all  of  which  proved 
fatal. 

A*.— Coma  ivith  Convulsions. — In  the 
two  cases  of  coma  with  convulsions, 
death  was  speedy. 

A". — Cmna  preceded  by  Delirium. — Four 
of  the  five  cases  in  which  delirium  passed 
into  coma,  died  ;  and  one  recovered.  One 
of  the  cases  passed  rather  into  stupor 
than  coma.  The  duration  of  the  coma  in 
these  cases  was  variable  and  uncertain, 
and  that  of  the  delirium  lasted  for  from 
one  or  two  nights  to  nine  or  ten  days. 

II.  —  Cases  loith  Simple  Endocarditis. 
A.'. — Coma  with  Convulsions. — One  fatal 
case  of  coma  preceded  by  convulsions  had 
simple  endocarditis  with  embolism  of  the 
spleen  and  kidneys,  the  coma  and  convul- 
sions being  evidently  associated  with  acute 
Bright's  disease.' 

III. — Cases  without  Pericarditis.,  Endo- 
carditis being  absent  or  doubtful.  A''  ^. — 
Coma  without  and  with  Convulsions. — • 
There  were  four  fatal  cases  of  coma  with- 
out delirium  among  the  cases  without 
pericarditis,  endocarditis  being  absent  or 
doubtful,  two  of  them  having  convulsions. 
In  three  of  them  death  was  very  rapid,  and 
in  one  coma,  coming  on  after  convul- 
sions, lasted  for  twelve  hours  before 
death. 

'  Frerichs,  "  On  the  Diseases  of  the  Liver," 
New  Sydenham  Soc.  Edition,  vol.  1.  p.  164. 


These  cases  did  not  differ  materially  in 
character  and  history  from  those  with 
coma  and  pericarditis. 

A".  — Coma  and  DcUriMn.—Comsi  was 
preceded  by  delirium  in  eight  fatal  cases 
that  presented  no  sign  of  affection  of  the 
heart. 

The  delirium  was  more  frequent  by 
night  than  by  day,  being^  present  in  three 
of  the  cases  from  two  to  five  or  six  nights, 
while  it  was  absent  in  the  daytime,  and  it 
lasted  in  the  other  five  cases  from  two  to 
four  or  five  days. 

The  coma,  as  a  rule,  soon  ended  in 
death.  In  one-half  of  the  cases,  or  four, 
the  delirium  became  violent,  aiid  in  the 
other  half,  its  character  was  not  de- 
scribed. 

These  cases  do  not  differ  materially  in 
essential  character  from  those  with  peri- 
carditis that  were  affected  with  delirium 
and  coma.  There  were,  however,  ner- 
vous symptoms  in  the  form  of  agitation, 
twitchings,  and  choreiform  and  tetaniform 
movements  in  a  much  greater  proportion 
of  those  with  pericarditis  than  of  those 
not  so  affected. 

A''. — Delirium  and  Stupor. — One  of  the 
two  cases  in  which  delirium  preceded 
stupor  recovered  after  the  employment  of 
the  wet  sheet,  and  the  other  died. 


B. — Delirium. 

B'. — Uncomplicated  Delirium. — 1.  Cases 
loith  Pericarditis. — Twenty-one  of  the 
sixty-five  cases  with  rheumatic  pericardi- 
tis had  uncomplicated  delirium,  includ- 
ing one  with  "symptoms  of  inflammation 
of  the  brain,"  and  one  with  probable 
pjrsemia.  Eleven  of  these  cases  died  and 
ten  recovered. 

The  duration  of  the  delirium  varied 
much.  The  delirium  was  more  active  by 
night  than  by  day,  and  in  five  cases  was 
present  from  one  to  three  or  four  nights, 
l3ut  was  absent  during  the  day.  In  the 
rest  of  the  cases  it  lasted  from  for  a  few 
hours  to  four  or  five  days.  The  delirium 
was  noisy  or  violent  in  eleven  instances, 
moderate  in  four,  and  slight  in  five  cases. 

One  case,  a  female  servant,  felt  much 
better  at  the  evening  visit,  but  a  quarter 
of  an  hour  later  became  delirious,  with 
loud  continuous  cries.  A  varied  treat- 
ment, including  wet  packing,  was  em- 
ployed, and  she  recovered. 

Another  case,  a  workman  in  Messrs. 
Guinness 's  Brewery,  drank  largely  of 
their  XX  porter  besides  whiskey.  He 
had  pericarditis,  and  "delirium  tre- 
mens,"  and  recovered  after  taking  opium. ' 

2.  Cases  with  Simple  Endocarditis. — 
Seven  of  the  sixteen  cases  with  simple 


•  Dr.   Graves,    "Clinical   Lectures  on  the 
Practice  of  Medicine,"  vol.  i.  p.  531, 
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rheumatic  endocarditis  had  micomph- 
cated  delirium.  Three  of  these  cases  died 
and  four  recovered. 

Tlie  duration  of  the  dehrium  varied 
from,  for  a  single  night  in  one  patient,  to 
at  least  nine  days  in  another.  It  was 
present  more  often,  and,  as  a  rule,  with 
greater  violence  Ijj-  night  than  by  day.  In 
four  of  the  cases  the  delirium  was  active 
or  violent,  in  one  the  delirium  was  wan- 
dering, and  in  another,  it  was  accompa- 
nied by  somnambulism. 

One  of  these  cases  was  observed  by  Dr. 
Boisragon  and  Mr.  Tudor,  and  reported 
by  Dr.  Davis,  and  is,  so  far  as  I  have  dis- 
covered, tlie  first  case  in  which  endocar- 
ditis was  well  described. 

Three  of  the  cases  of  endocarditis  with 
delirium  were  under  my  own  care,  and  of 
these,  one  died  and  two  recovered. 

3.  Ciises  loilhout  Pericarditis,  Endocar- 
ditis being  absent  or  iloubtfid. — Fourteen  of 
the  thirty-eight  cases  without  pericar- 
ditis, endocarditis  being  absent  or  doubt- 
ful, had  uncomplicated  delirium.  Ten  of 
the  fourteen  cases  died,  and  four  re- 
covered. 

The  duration  of  the  delirium  varied 
much  in  the  different  cases.  It  prevailed 
more  during  the  night  than  the  da}'.  In 
three  instances  it  was  onlj-  present  during 
the  night  for  from  one  to  three  nights. 
In  one  case  the  delirium  was  only  present 
for  a  quarter  of  an  hour  before  death,  in 
four  cases  it  existed  for  one  day,  and  in 
four  others  from  two  to  five  or  six  days. 
The  delirium  was  violent  or  lively  in  five 
of  the  cases,  and  five  were  simply  "  de- 
lirious." 

These  cases  corresponded  in  essential 
features  with  those  that  had  delirium 
with  pericarditis. 

'■'Hyperpyrexia''''  in  cases  of  acute  rheu- 
matism witlumt  and,  with,  Pcricard'dis  in 
v'hich  the  temperature  vris  not  observed. — 
The  ten  fatal  cases  belonging  to  the  last 
group  of  fourteen  with  delirium,  the 
twelve  with  coma  and  the  two  with  stupor, 
all  of  which  had  neither  pericarditis  nor 
endocarditis,  evidentl}'  belong  to  the  im- 
portant group  of  cases  of  acute  rheuma- 
tism witli  hyperpj-rexia.  All  of  those 
twenty-four  cases  except  one  with  stupor, 
died,  and  that  patient  recovered  after  the 
external  use  of  the  wet  sheet.  The  ten 
cases  with  coma,  and  the  eleven  fatal 
cases  that  recovered  under  the  use  of  wet 
packing  that  had  uncomplicated  delirium 
among  the  patients  with  pericarditis,  and 
three  fatal  cases  of  delirium  with  simple 
endocarditis,  may  also  be  ranked  among 
the  cases  of  hyperpj-rexia.  According  to 
this  estimate,  twenty-two  of  the  sixty-five 
cases  with  pericarditis,  three  of  the  sis- 
teen  with  simple  endocarditis,  and  twenty- 
four  of  the  thirty-eight  without  pericar- 
ditis  or   notable   endocarditis,  in   which 


the  temperature  was  not  observed,  were 
affected  with  "hyperpyrexia." 

These  forty-nine  eases  corresponded  in 
their  broad  features  as  regards  coma,  de- 
lirium, and  death  with  those  cases  of 
"  hyperpyrexia"  in  which  the  tempera- 
ture was  observed.  As  in  those  also  so 
in  these,  in  the  few  cases  where  these 
conditions  were  observed,  the  affection  of 
the  joints  ceased  when  the  delirium  ap- 
peared, and  the  perspiration,  copious 
during  the  earlier  stages,  was  absent  or 
much  lessened  during  the  stage  of  deli- 
rium or  coma,  when  the  skin  was  usually 
dry  and  hot. 

Convulsive,  choreiform,  and  tetaniform 
movements  in  the  cases  idth  hyperpyrexia. — 
There  was  an  important  difference  in  the 
two  sets  of  cases  with  and  without  peri- 
carditis, as  regards  the  presence  of  con- 
vulsive, choreiform,  and  tetaniform  symp- 
toms in  combination  with  the  far  more 
important  symptoms  of  "hyperpyrexia." 

Convulsive  movements,  jactitation,  agi- 
tation, choreiform  movements  without  ac- 
tual chorea,  and  tetaniform  symptoms  ap- 
peared more  frequently  in  the  cases  of  coma 
or  delirium  with  pericarditis,  than  in  those 
without  pericarditis.  Involuntary  move- 
ments of  the  muscles  occurred  in  one,  and 
general  agitation  in  three  of  the  twenty-five 
cases  of  hyperpyrexia  that  had  neither 
pericarditis  nor  notable  endocarditis.  A 
convulsive  fit  occurred  in  one,  jactitation 
of  the  limbs  or  body  in  two,  tetaniform 
symptoms  in  two,  and  great  general  agi- 
tation in  three,  of  the  twenty-two  cases 
with  hyperpyrexia  that  had  pericarditis. 
Besides  these  eight  instances  of  convul- 
sive, choreiform,  or  tetaniform  affections 
among  the  fatal  cases  of  coma  and  deli- 
rium with  pericarditis,  there  were  two 
with  jactitation,  and  one  with  twitchings 
of  the  muscles  of  the  face,  among  the 
cases  of  delirium  with  pericarditis  that 
were  not  fatal.  Tour  of  the  eleven  cases 
with  pericarditis  thus  affected  with  con- 
vulsive, choreiform,  or  tetaniform  move- 
ments had  endocarditis,  three  had  no 
endocarditis,  and  in  four  the  presence  of 
endocarditis  was  doubtful. 

"We  have  already  seen  that  among  the 
cases  of  "hyperpyrexia,"  in  which  the 
temperature  was  observed,  choreal  and 
tetaniform  symptoms  occurred  much  more 
frequently  among  those  with,  than  among 
those  without,  pericarditis  ;  while  on  the 
other  hand  twitching  movements  were  as 
frequent  among  those  without,  as  among 
those  with,  pericarditis. 

Delirium  resembling  Delirium  Tremens. — 
Among  the  cases  of  delirium  in  acute 
rheumatism  without  pericarditis  or  evi- 
dent endocarditis  as  among  those  pre- 
viously analyzed  with  pericarditis,  there 
are  several  that  present  symptoms  partly 
allying  them  to  delirium  tremens — partly 
to  "the  delirium  of  rheumatic  hyperpy- 
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rexia,  and  that  are  associated  with  pre- 
vious habits  of  drinking,  or  witli  some 
affection  of  the  nervous  system.  One  of 
these  patients,  a  liard  drinker,  complained 
of  being  unable  to  see,  called  out  "thief," 
ruslied  out  of  bed  and  fell  down.  After 
this  he  struggled  with  two  attendants, 
and  then  dropping  back,  died.  All  this 
took  place  in  less  than  a  quarter  of  an 
hour.' 

Two  of  my  own  patients  belong  to  this 
class,  one  of  whom  recovered,  the  other 
died.  One  was  a  stout  florid  waiter,  aged 
40,  who  perspired  profusely,  slept  but  lit- 
tle, and  became  very  violent.  On  the 
seventh  night  he  slept  with  an  opiate. 
He  recovered  rapidly. 

The  patient  who  died  was  a  barman, 
aged  23,  who  was  i-ather  restless,  and 
hurried  in  speech  on  the  day  alter  admis- 
sion, became  more  restless  on  the  third 
day,  and  died  suddenly. 


B^— Tempokart  I^srsAN-iTY  TviTH  Taci- 
turn Melancholy  and  Halluci- 
nations. 

Bl  I.~Cases  irith  Perkm-fVti^.—T\w 
series  of  cases  that  I  have  now  to  con- 
sider present  a  remarkable  succession  of 
symptoms.  In  eleven  cases  of  acute 
rheumatism  with  pericarditis,  delirium, 
usually  desponding  and  taciturn,  often 
with  hallucinations,  came  on  when  the 
heart  was  inflamed  ;  but  instead  of  pass- 
ing away  quickly-,  this  sombre  delirium 
lasted  for  fi-oin  two  or  three  weeks  to 
three  months.  Of  these  eleven  cases  of 
temporary  insanity,  ten  recovered,  and 
one  died  ;  eight  of  those  cases  were  fe- 
males, six  below  the  age  of  twent3',  and 
three  were  males.  All  but  one  of  these 
patients  were  affected  with  endocarditis 
as  well  as  pericarditis. 

The  duration  of  the  insanity  varied 
considerably,  and  the  return  to  a  healthy 
state  of  mind  was  gradual,  and  never 
sharp.  The  temporary  insanity  lasted  for 
above  a  fortnight  in  three  cases ;  for 
about  a  month  in  three ;  for  two  months 
in  one ;  for  ten  weeks  in  one  patient, 
whose  mind  was  not  yet  clear  at  the  end 
of  that  time;  and  one  died  with  her  in- 
tellect still  confused  at  the  end  of  two 
months. 

The  prevailing  feature  of  the  delirium 
was  a  state  of  taciturn  melancholy.  Only 
one  patient,  a  young  woman,  the  fatal 
case,  was  at  times  in  wild  delirium,  at 
times  taciturn  and  almost  idiotic,  and  at 
times  quite  rational. ^  Eight  of  the  pa- 
tients were  taciturn,  and  two  others  were 
confused  in  mind  or  speech.      Tour  of 

'  Trousseau,   "Lectures  on  Clinical  Medi- 
cine" (New  Sydenham  Soc),  vol.  i.  p.  513. 
^  Sir  Thomas  Watson,  loc.  cit.  ii.  307. 
VOL.  XL— 34 


them  had  hallucinations  ;  one  saw  her 
mother  at  her  side  ;  one  a  knife  and  poi- 
son ;  one  was  followed  and  insulted,  and 
then  reached  out  his  hand  as  to  an  old 
friend  ;  and  one  complained  of  vermin. 
Another  patient  had  delusions. 

Two  of  my  patients  belong  to  this  series 
of  cases.  One  of  these,  a  potman,  aged 
'Jl,  on  the  seventeenth  night  after  his  ad- 
mission was  in  a  state  of  partial  stupor 
and  delirium.  On  the  following  day  he 
answered  no  questions,  and  as  he  would 
not  take  food,  stimulants  were  given  by 
enemata.  On  the  twenty-sixth  day  he 
again  took  food,  but  he  continued  to  be 
taciturn.  On  the  thirty-ninth  day  he  re- 
covered the  powers  of  natvu-e,  was  up  on 
the  forly-seventh,  and  left  on  the  seventy- 
fifth  day,  his  heart-sounds  being  healthy. 
The  other  case,  a  laborer,  with  endo- 
pcricarditis,  had  a  vacant,  torpid,  and 
wandering  mind  for  three  weeks,  which 
followed  an  attack  of  hemiplegia  from 
embolism  affecting  the  right  side,  with 
loss  of  speech,  which  was  apparently  a 
mixture  of  aphasia  and  a  taciturn  charac- 
ter of  mind.  On  the  tenth  day  his  face 
was  paralyzed  on  the  riaht  side,  and  the 
pupils  were  irregular.  On  the  thirteenth 
he  would  not  or  could  not  speak,  but 
muttered  slightly,  and  tried  to  get  out  of 
bed.  He  improved  daily  and  his  speech 
returned,  but  his  expressions  were  inco- 
herent. (3n  the  tliirty-eighth  day  he  had 
:  more  command  over  his  articulation,  and 
on  the  forty-second  had  almost  regained 
the  use  of  bis  right  side.  He  improved 
;  steadily,  and  on  the  seven tj'-secoud  day 
he  went  out  well,  the  heart-sounds  being 
!  health}'. 

Besides  the  eleven  cases  just  spoken  of 
with  temporar\'  insanity  of  a  taciturn 
melancholic  type,  there  were  five  others 
in  which  a  similar  condition  was  associ- 
ated with  chorea  or  choreiform  move- 
ments (in  4)  or  with  tetaniform  symptoms 
(in  1).  Three  of  these  cases  were  fatal, 
and  two  of  them  recovered.  The  whole 
of  the  five  cases  were  below  the  age  of 
twenty-one,  and  two  of  them  were  male 
and  three  were  female  patients.  All  of 
them  had  endocarditis  as  well  as  pericar- 
ditis. The  aftection  lasted  in  one  of  the 
two  that  recovered  about  a  month,  and  in 
the  other  for  a  shorter  peri<xl.  The  three 
fatal  cases  died  respectively  in  about 
twenty-three,  sixteen,  and  nine  days  after 
the  beginning  of  the  mental  trouble.  One 
of  those  patients  was  taciturn,  then  deli- 
rious, and  finally  had  the  most  violent 
choreiform  movements,  ending  in  death. 
Another  fatal  case  had  difficult  utterance, 
incoherence,  tossing  of  the  head  from  side 
to  side,  and  choreiform  spasms  ivhich  put 
on  the  character  of  the  most  violent  con- 
vulsions. A  third  case  spoke  loud  and 
low,  after,  in  succession,  being  excited 
and  stubborn,  weeping,  seeing  a   dead 
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man,  and  grimncing  as  in  chorea  :  death 
took  place  an  liour  after  an  attack  of  uni- 
A'ersal  convulsions.  One  of  the  two  cases 
that  recovered  had  a  rather  childish  ap- 
pearance ;  her  answers  were  sometimes 
irrelevant,  sometimes  rational,  and  she 
had  choreal  movements  of  the  right  arm 
and  leg. 

The  last  case  had  delirium  with  tetanic 
spasms  ;  at  first  he  had  an  excited  man- 
ner, with  wild  rolling  of  his  eyes,  then 
furious  delirium,  followed  hy  firm  clench- 
ing; of  the  hands,  sleep,  and  a  more  tran- 
quil state.  After  this  he  was  idiotic  and 
violent  by  turns,  until  the  twenty-eighth 
day  after  the  first  disturbance  of  the  mind, 
when  he  became  tranquil. 

These  sixteen  cases  with  taciturn  mel- 
ancholjr,  often  with  hallucinations,  lasting 
for  from  three  weeks  to  three  months,  and 
then  usually  getting  well,  present  a  group 
of  conditions  that  seem  to  separate  them 
from  the  twenty-one  cases  of  delirium 
that  were  not  followed  tiy  coma,  and  the 
five  that  were  so.  In  those  cases  the  de- 
lirium was  often  violent,  generallj^  active, 
sometimes  muttering  ;  in  these  it  was 
melancholic  and  taciturn.  In  those  cases 
the  delirium  was  often  exclusively  by 
night  aud  was  then  almost  always  most 
noisy  ;  in  these  it  was  present  day  and 
night,  though  it  was  usually  more  active 
by  night.  In  those  cases  the  delirium 
lasted  for  from  one  or  more  hours  to  five 
or  six  nights  and  five  days  ;  in  these  it 
lasted  for  from  three  weeks  to  three 
months.  In  those  cases  perspiration  was 
generallv  profuse  before  the  appearance 
of  the  delirium,  the  skin  usually  becoming 
hot  and  dry  as  the  temperature  rose  to 
the  fatal  height ;  in  these  perspiration  was 
only  noted  as  being  profuse  in  two  cases, 
and  slight  in  one.  In  those  cases  death 
was  the  natural  result ;  in  these,  all  but 
one  of  the  eleven  without  chorea  recov- 
ered, while  three  of  the  five  with  chorea 
died.  In  those  endocarditis  was  absent 
in  three-fifths  of  the  cases  (11  in  32)  with 
coma  and  delirium,  but  three  more  of 
those  cases  probably  had  endocarditis  ;  in 
these  endocarditis  was  present  in  all  but 
one. 

We  saw  that  in  the  two  sets  of  cases,  in 
one  of  which  the  temperature  was,  and  in 
t!ie  other,  was  not  observed,  delirium  pre- 
sented itself  in  two  forms  :  (1)  one,  and 
the  leading  form,  of  delirium  with  hyper- 
pyrexia, ending  in  death  ;  (2)  the  other, 
the  secondary  form,  with  a  less  high  tem- 
perature in  which  a  condition  resembling 
delirium  tremens  associated  itself  with 
and  modified  the  delirium  of  hyperpy- 
rexia, often  occurring  in  persons  who  had 
been  intemperate,  anxious,  nervous,  or 
in  want,  and  ending  generally  in  recover}^. 

In  these  cases  of  temporary  insanity 
with  taciturn  melancholy  we  have  clini- 
cal evidence  of  a  third  kind  of  delirium. 


differing  from  the   two   other   kinds   of 
which  we  have  Just  spoken. 

These  cases  resemble  in  some  of  their 
symptoms,  cases  of  insanity  with  settled 
taciturn  melancholy  ;  but  from  tho-e  they 
difler  in  this  essential  point,  that  while  in 
those  the  insanity  is  obstinate,  often  in- 
deed for  life  ;  in  these  the  insanity  comes 
definitely  to  an  end  in  from  two  or  three 
weeks  to  three  or  even  four  months. 

The  features,  then,  that  characterize 
these  cases  of  temporary  insanity  are 
youth  and  previous  good  health  ;  or  in  a 
few  cases  intemperate  habits  ;  the  absence 
of  hyperpyrexia, ;  the  existence  of  endo- 
carditis ;  the  settled  though  varying  and 
even  intermittent  character  of  the  taciturn 
delirium,  which  is  present,  though  modi- 
fied, by  day  as  well  as  by  night ;  and  the 
dying  out  of  the  affection  in  a  limited 
period.  These  conditions  point,  not  to  a 
rapidly  progressive  and  varying  cause, 
which  marks  hyperpjTexia,  which  is  kept 
in  check  or  suspended  by  a  perspiring 
skin,  or  the  external  use  of  cold,  and  is 
promoted  by  a  hot  dry  skin  ;  but  to  a  con- 
tinuous cause,  that  is  excited  during  the 
height,  of  the  disease,  but  that  varies  in 
operation  for  from  two  weeks  to  three 
months  after  the  acute  rheumatism  and 
the  acute  stage  of  the  endocarditis  have 
]iassed  away.  In  one  of  my  own  cases 
there  was  embolism,  evidenced  by  the 
loss  of  power  in  the  right  side,  and  taci- 
turn aphasia,  in  combination  with  endo- 
carditis ;  and  it  appears  to  me  that  in 
embolism  of  the  minute  cerebral  arteries 
of  the  convolutions,  we  have  a  series  of 
conditions  that  correspond  with  those 
occurring  in  the  whole  of  these  remark- 
able cases.  Embohsm  of  the  cerebral 
arteries  comes  on  with  endocarditis,  and 
arrests  for  a  time  the  circulation  of  the 
blood  through  the  parts  of  the  brain  sup- 
plied by  the  affected  vessels  ;  its  effects 
remain  after  the  acute  stage  of  the  origin- 
ating endocarditis  has  passed  away  ;  and, 
if  death  does  not  cut  short  the  clinical 
history  of  the  ease,  those  effects  usually 
gradually  lessen  and  disappear  in  from 
two  or  three  weeks  to  several  months, 
unless  the  extent  of  the  plugging  of  the 
vessels  be  such  as  to  cause  extensive  soft- 
ening of  the  part  of  the  brain  supplied  by 
those  vessels.  I  therefore  consider  that 
to  embolism  we  may  have  to  look  for  the 
explanation  of  these  cases.  We  shall 
find  other  instances  of  a  like  nature  among 
the  cases  without  pericarditis,  in  which 
endocarditis  was  present,  and  in  those 
also  in  which  it  was  doubtful  or  absent. 

Bl— II.  Cases  with  Simple  Endocarditis. 
—Five  of  the  sixteen  cases  that  had  endo- 
carditis without  pericarditis  were  affected 
with  deUrium  of  a  desponding  type  with 
taciturn  melancholy.  Two  of  these  died 
and  three  recovered.  In  addition  to  these 
five  cases  with  taciturn  melancholy,  there 
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was  another  analogous  case  of  embolism 
of  the  basilar  artery,  with  headache  and 
agitation,  and  in  the  evening  apoplectic 
symptoms,  right  hemiplegia,  and  difficulty 
of  speech.'  As  this  case  did  not  survive 
the  first  great  attack,  I  shall  not  add  it  to 
the  rest.  The  length  of  time  that  the 
mind  vi^as  disturbed  varied  in  the  different 
cases  from  three  weeks  to  four  months  ; 
one  of  the  fatal  cases  lasted  t'^venty-thrcc 
days,  and  another  two  months ;  while 
those  that  recovered  were  affected  for  one, 
two,  and  four  months  respecti\'ely.  Four 
ofthem  were  restless;  three  were  taciturn, 
especially  during  the  night ;  another  an- 
swered slowly  ;  and  the  fifth  case  in  a  low 
voice  ;  three  had  hallucinations,  including 
one  of  those  that  were  also  taciturn,  and 
two  would  get  out  of  bed.  Three  of  them 
were  desponding  or  melancholy  ;  one  was 
apathetic  ;  and  the  remaining  one,  a  fatal 
case,  was  for  ten  days  in  a  state  of  quiet 
delirium,  and  afterwards  preserved  a 
dogged  silence.  Two  of  them  were  con- 
fused ;  and  one  of  them  was  violent.  If 
we  compare  these  five  cases  of  temporary 
insanity,  with  simple  endocarditis  ;  with 
the  sixteen  cases  of  the  same  class  with 
pericarditis  and  endocarditis,  we  find  that 
the  two  sets  of  cases  correspond  in  their 
main  features.  Both  had  disorder  of 
mind,  by  day  as  well  as  by  night,  though 
with  greater  accentuation  at  night  in 
those  with  simple  endocarditis  ;  in  both 
early  restlessness,  obstinate  silence,  mel- 
ancholy, apathy,  and  hallucinations  pre- 
vailed ;  and  in  both  the  affection  of  the 
intellect  commenced  during  the  attack  of 
acute  rheumatism,  and  of  the  accompany- 
ing endocarditis,  and  lasted  for  a  variable 
period  after  the  acute  affections  had 
ceased. 

As  we  have  just  seen,  five  out  of  the 
sixteen  cases,  or  one-third,  with  simple 
endocarditis,  not  including  the  fatal  ease 
of  embolism,  difficult  speech,  and  right 
hemiplegia,  and  another  case  with  em- 
bolism of  the  minute  cerebral  arteries  and 
delirium  that  died  on  the  eleventh  day  ; 
and  sixteen  of  the  sixty-five  with  pericar- 
ditis, all  but  one  of  them  having  endo- 
carditis also,  or  one-sixth,  were  thus 
affected  with  taciturn  melancholy  lasting 
for  a  limited  period  after  the  cessation  of 
the  acute  affection.  We  may,  I  think, 
consider  that  the  existence  of  endocarditis 
in  so  large  a  proportion  of  such  cases  adds 
to  the  probability  of  embolism  being  the 
,  cause  of  the  temporary  insanity. 

Since  the  above  was  written  Dr.  Broad- 
bent  has  favored  me  with  his  notes  of  an 
important  case  of  acute  rheumatism  and 
endocarditis,  with  chorea  and  delirium,  in 
which  there  was  capillary  cerebral  em- 
bolism.   I  have  also  met  with  a  case  ob- 
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served  by  Dr.  Dickinson  of  acute  rheu- 
matism and  endocarditis  witl\  delirium 
and  minute  cerebral  embolism,  and  red 
softening  of  some  of  the  convolutions  ;  and 
with  another  case  of  chorea  and  endocar- 
ditis with  delirium  and  minute  cerebral 
embohsm.  These  three  cases  afford  direct 
evidence  of  the  association  of  emljolism  of 
the  minute  arteries  of  the  convolutions  of 
the  brain  with  delirium. 

Dr.  Broadbeut's  patient,  alaundryman, 
aged  17,  when  attacked,  had  severe  affec- 
tion of  the  joints,  and  was  light-headed  ; 
two  days  later  his  ri^lit  limbs  twitched 
and  jumped,  and  he  was  delirious.  On 
admission,  after  being  ill  a  week,  he  seemed 
stupid,  had  to  be  spoken  to  loudly,  his  an- 
swers were  confused,  his  articulation  was 
indistinct,  and  his  limi)s  still  twitched, 
but  especially  on  the  right  side.  T.  10.S°. 
During  the  two  following  nights  he  had 
no  sleep,  was  very  delirious,  talked, 
screamed,  and  jumped  out  of  bed.  He 
slept  after  a  dose  of  cliloral,  but  was  soon 
pale  and  prostrate,  and  died  on  the  fourth 
day  after  his  admission.  Recent  loose 
clots  were  found  in  the  minutest  arteries 
and  capillaries  of  the  corpora  striata  and 
of  some  of  the  convolutions. 

B^. — III.  Coses  vUliout  Pericarditis, 
Endocarditis  being  absent  or  doubtful. — 
Five  of  the  thirty-ei,i;ht  cases  in  which 
there  was  no  pericarditis,  and  endocarditis 
was  absent  or  doubtful,  or  one  in  eight  of 
the  whole  number,  became  delirious  dur- 
ing the  acute  stage  of  the  disease,  and  re- 
mained of  unsound  mind  for  two  months 
and  a  half  in  one,  and  for  about  a  month 
in  four  instances.  Two  of  tliese  patients 
were  also  affected  with  choreiform  move- 
ments. Four  of  these  were  men,  and  one 
was  a  girl,  aged  16.  Two  of  the  men  had 
been  at  one  time  drunkards,  one  of  them 
had  suffered  in  health  from  losses  and  ex- 
cesses, and  the  other  man  was  a  servant, 
and  probably  lived  generously.  The 
speech  was  affected  in  all  of  them.  One 
stammered,  one  answered  slowly,  one  was 
taciturn,  one  refused  to  answer,  and  the 
girl  did  not  reply  to  the  question  put  to 
her,  but  spoke  of  something  else.  Two  of 
them  had  hallucinations  ;  one  was  de- 
spondent ;  another,  after  being  noisy,  be- 
came sulky  ;  one  was  morose  by  day,  and 
had  lively  delirium.  One,  with  choreal 
movements,  after  being  confused  and  de- 
lirious in  paroxysms,  ))ecame  so  continu- 
ously ;  and  the  fifth,  also  having  chorea, 
was  strange  in  manner. 

In  none  of  these  five  cases  was  there  any 
notable  sign  of  endocarditis,  and  the  dis- 
turbed state  of  mind  and  speech  could  not 
therefore  be  attributed  to  embolism. 

B^.  Temporary  Insanity — Genereil  Sura- 
niary. — There  were  altogether  twenty-one 
cases  of  acute  rheumatism  with  temporary 
insanity  ;  and  six  of  delirium,  usually  of 
the  low  melancholy  type,  in  which  the  in- 
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sanity  was  cut  short  by  death.  Of  these 
twenty-seven  cases,  sixteen  had  pericar- 
ditis, six  simple  endocarditis,  and  five  liad 
apparently  neither  pericarditis  nor  endo- 
carditis. 

Four-fifths  of  the  cases  had  endocardi- 
tis (21  in  27),  and  one-fifth  of  them  gave 
no  evidence  of  endocarditis  (6  in  27). 

I  have  already  given  clinical  reasons  for 
thinking  that  the  temporary  insanity  may 
have  been  due  to  embolism  of  the  minute 
cerebral  arteries  in  those  cases  with  endo- 
carditis, and  direct  evidence  that  in  two 
cases  that  condition  coincided  with  de- 
lirium. 

In  six  of  those  cases  with  endocarditis 
the  temporary  insanity,  delirium,  or  mel- 
ancholy was  associated  with  chorea,  and 
their  clinical  history  would  seem  to  sug- 
gest that  in  those  cases  the  temporary 
insanity  and  the  chorea  were  due  to  a 
common  cause  acting  perhaps  on  different 
parts  of  the  nervous  centre.  This  view  is 
strengthened  by  Dr.  Tuckwell's  impor- 
tant remarks  on  Muscular  Chorea  and  its 
probable  connection  with  Embolism. 
This  memoir  is  illustrated  by  a  case'  in 
which  there  were  two  large  patches  of  red 
softening  affecting  the  cortex,  and  in  one 
of  them  the  white  substance  also,  of  the 
right  hemisphere  of  the  brain.  The  arte- 
rial branches  leading  to  one  if  not  both  of 
these  softened  patches  were  occluded  by 
coagula,  and  very  fine  granular  particles 
were  dotted  along  the  small  bloodvessels 
in  the  softened  cerebral  gray  matter. 
This  patient,  a  boy,  was  attacked  with 
chorea  nine  days  before  admission,  and 
became  delirious  during  the  first  night 
after  it.  On  the  third  day  he  had  wild 
maniacal  delirium,  and  furious  choreic 
movements.  This  wild  state  soon  quieted 
itself,  but  was  renewed  on  the  eighth 
night,  and  on  the  ninth  day  he  became 
comatose  and  died. 

More  than  one-half  of  the  cases  were 
below  the  age  of  twenty-one  (14  in  27), 
and  of  these  all  but  one  had  endocarditis, 
while  one-third  of  them  were  above  the 
age  of  twenty-five  (9  in  27)  and  of  these 
nearly  one-half  (4  in  9)  presented  no  sign 
of  endocarditis. 

Although  the  majority  of  these  cases, 
and  especially  those  with  endocarditis, 
were  young  people  of  previously  good 
health,  yet  a  small  but  definite  group  of 
the  cases  form  an  important  exception  to 
this  typical  series.  Six  of  the  cases,  all 
men,  were  either  known  to  be  of  habits  of 
intemperance,  or  were  of  occupations  in 
which  such  habits  are  possible.  Three  of 
those  male  patients  were  drunkards  or 
given  to  excess,  and  of  the  rest,  one  was 
a  policeman,  one  a  man-servant,  and  the 
sixth  was  a  postboy.     Four  of  these  pa- 
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tients,  all  of  whom  recovered,  presented 
no  sign  of  endocarditis,  and  the  two  others 
had  endocarditis. 

The  question  arises  here.  Whether  the 
temporary  insanity  in  these  four  men 
who  had  not  endocarditis,  one  of  whom 
had  chorea  also,  may  have  been  due  to 
thrombosis  or  the  spontaneous  collection 
of  flbrine  in  the  minute  arteries  of  the 
convolutions  ?  I  simply  put  this  as  a 
question,  but  in  support  of  the  possibility 
of  this  condition  I  find  an  important  case 
that  was  closely  observed  by  Dr.  Charlton 
Bastian  during  hfe  and  after  death.  The 
patient  was  a  strong  man,  a  gate  porter, 
who  had  been  accustomed  to  drink  a  great 
deal  of  late,  and  was  attacked  with  ery- 
sipelas of  the  head  and  face  following  a 
fall,  when  he  cut  his  head  on  the  ciirh- 
stone.  He  became  violently  delirious, 
was  then  quieter,  became  comatose  at 
night,  and  died  early  on  the  following 
morning.  The  heart  was  healthy ;  the 
pia  mater  and  brain  were  abnormally 
vascular  ;  the  consistence  of  the  brain 
was  good.  Minute  embolic  masses  were 
present  in  the  small,  arteries  and  capil- 
laries of  the  brain  in  every  specimen 
looked  at. ' 


B'  &  C  ',  ^  I— Cpioeea  and  Chorei- 

F0E3I  AND  TETANIF0K3I  MOVEMENTS, 
WITH    AND    WITHOUT     DELIEIUJI,    IX 

Cases  of  Acute  Rheumatism,  ihth 

ESPECIAL    BEFEEENCB    TO    PeEICAE- 
DITIS. 

The  occurrence  of  chorea  without  deli- 
rium in  cases  of  acute  rheumatism  when 
connected  with  endocarditis  will  be  con- 
sidered when  we  inquire  into  that  affec- 
tion. The  present  inquiry  will  be  limited 
to  (1)  cases  of  chorea  and  of  choreiform 
movements  with  delirium,  or  ending  in 
sudden  death,  occurring  in  acute  rheuma- 
tism with  or  without  pericarditis  ;  and  (2) 
eases  of  chorea  and  choreiform  movements 
without  delirium,  occurring  in  acute 
rheumatism  with  pericarditis  ;  and  in  in- 
quiring into  these  cases,  I  shall  briefly 
include  the  cases  of  combined  chorea  and 
temporary  insanity  that  have  already  been 
considered. 

B2  &  C\  2._I.  Cases  mth  PcricardUis. 
— Chorea  occurred  as  a  definite  accompa- 
nying affection  in  six  instances  with  deli- 
rium, and  in  seven  without  delirium  ;  and 
choreiform  movements  not  amounting  to 
definite  chorea  occurred  in  two  instances 
with  delirium  and  in  one  instance  with- 
out delirium  among  the  sixty-five  cases  of 
acute  rheumatism  affected  with  pericar- 
ditis now  under  examination.  In  addi- 
tion to  these  cases  so  affected,  there  were 
six  patients  with  pericarditis  who  had 
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delirium,  or  coma,  or  botli,  as  tlie  princi- 
pal affections,  and  who  had  choreiform 
movements  as  a  subsidiary  afiection. 
There  were  thus  twenty-t^vo  cases  of 
rheumatic  pericarditis  with  chorea  or 
choreiform  movements,  not  including  sev- 
eral who  had  also  tetaniform  symptoms. 

The  thirteen  cases  with  chorea,  and  two 
of  the  tliree  with  limited  choreiform 
movements,  were  liclow  the  age  of  twenty- 
one,  nine  of  these  being  girls  and  six 
youths.  The  remaining  case  with  limited 
choreiform  movements  was  a  man  aged 
22.  Nine  of  these  sixteen  choreal  cases 
died  and  seven  recovered. 

Thirteen  of  these  cases,  including  the 
whole  of  those  witli  delirium,  had  endo- 
carditis as  well  as  pericarditis  ;  in  two 
cases  endocarditis  \\~as  probable,  and  in 
one  it  was  absent  or  doubtful. 

In  eight  of  the  cases  the  chorea  ap- 
peared after  the  commencement  of  the 
pericarditis ;  in  seven  of  them  the  two 
affections  probably  came  into  existence 
about  the  same  time  ;  and  in  one  excep- 
tional case,  recorded  by  Dr.  Ormerod,  the 
chorea  appeared  first,  then  the  pericar- 
ditis, and  finally  the  affection  of  the 
joints,  thus  reversing  the  usual  order  of 
succession  of  those  affections. 

The  chorea  appears  to  have  continued 
up  to  the  time  of  death  in  most  of  the 
fatal  cases  when  the  pericarditis  was 
active  ;  but  the  reports  of  several  of  them 
are,  in  this  respect,  imperfect. 

The  relation  of  the  termination  of  the 
chorea  to  that  of  the  pericarditis  varied 
much  in  the  cases  that  recovered.  In  one 
case  the  choreic  movements  were  violent 
on  the  day  that  the  frottement  dimin- 
ished, and  were  absent  four  days  later. 
In  another  case  the  chorea  improved  with 
the  improvement  of  the  state  of  the  heart. ' 
A  patient  of  ray  own  made  objectless 
movements  with  his  hands  when  the  peri- 
carditis was  at  its  acme  ;  and  two  days 
later  those  movements  ceased.  In  a  boy 
with  pericarditis,  violent  chorea  appeared 
when  the  rheumatic  and  cardiac  affec- 
tions rather  suddenly  disappeared.  Six 
days  later  with  return  of  pain  in  the 
joints  the  chorea  ceased.^  In  another 
patient,  a  girl,  chorea  appeared  four  da3's 
after  the  disappearance  of  friction  sound.'' 

Partial  choreiform  movements,  usually 
of  short  duration,  appeared  in  six  of  the 
cases  that  were  affected  with  delirium 
with  and  without  coma,  and  in  all  of 
them  the  movements  appeared  when  peri- 
carditis was  present. 

The  character  of  the  choreiform  move- 
ments was  peculiar  in  some  of  the  cases. 

'  Guy's  Hospital  Eeports,  vi.  1841,  pp.  420, 

"  Mr.  Land,  Lancet,  1873,  i.  38. 
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Society,  1850,  p.  57. 


Two  of  the  patients  rolled  the  head  from 
side  to  side  ;  one  smacked  his  lips,  an- 
other pursed  his  mouth,  a  third  snapped, 
grimaced,  and  cried  out ;  two  moved  the 
left  hand  and  arm  constantly  ;  and  in  five 
the  spasmodic  movements  of  the  body 
were  very  violent,  so  that  in  three  of 
them  personal  restraint  was  demanded. 
In  one  of  those  five  patients,  on  the  sec- 
ond and  third  days,  the  spasms  put  on 
the  character  of  the  most  violent  convul- 
sions. The  cases  of  chorea  with  delirium 
presented  considerable  variety  ;  and  sev- 
eral of  them,  as  we  have  already  seen, 
had  temporary  insanity. 

rive  of  the  eight  cases  with  delirium 
were  fatal,  and  three  recovered.  The 
duration  of  the  cases  varied  consider- 
ably. The  five  fatal  cases  died  at  various 
periods  from  the  fourth  to  the  sixteenth 
day  of  the  delirium.  Of  the  three  that 
recovered,  one  had  delirium  for  a  month, 
one  had  chorea  for  three  weeks,  and  in 
one,  a  man  under  my  care,  quick  and 
needless  movements  of  the  hands,  and 
occasional  muttering,  lasted  two  or  three 
days. 

B^ — II.  Cases  tnth  Simple  MicJocardilis. 
— No  case  of  chorea  with  delirium,  and 
only  one  with  rapid  death,  occurred 
among  the  cases  of  acute  rheumatism 
with  endocarditis. 

B'.  —  III.  Cases  icithout  Pericarditis, 
Endocarditis  being  alscni  or  douljffal. — 
I  have  alreadj'  given  two  cases  of  this 
class  with  chorea  and  delirium  that  -were 
afiected  with  taciturn  melancholy  of  lim- 
ited duration.  The  third  case,  a  girl, 
aged  14,  also  had  chorea  and  delirium.' 

B".  Cases  loith  Choreifm-m  Movements  in 
which  those  movements  were  partial  and 
of  secondary  importance, and  occurred  in 
patients  already  included  among  those 
with  delirium  or  coma.  B\  —  I.  C'asr.s 
ivith  Pericarditis.  —  Six  cases  with  deli- 
rium, one  of  which  had  coma  also,  among 
the  sixty-five  cases  of  rheumatic  pericar- 
ditis had  movements  of  a  choreiform  char- 
acter for  a  single  day  in  the  course  of  the 
disease.  Three  of  these  patients  died 
and  three  recovered.  Four  of  them  were 
male  and  two  were  female  patients,  and 
of  these,  five  were  above  the  age  of  twenty- 
five,  and  only  one  below  that  of  twenty- 
one. 

B<,  C^.— Cases  with  Tetaniform  Move- 
ments sometimes  ossnciated  with  Choreiform 
Movements. — I.  Cases  with  Pericarditis. — 
In  a  small  but  important  group  of  case^ 
tetaniform  symptoms  occurred  in  connec- 
tion with  rheumatic  pericarditis.  Seven 
of  the  sixty-five  cases  of  pericarditis  had 
tetaniform  movements,  or  continuous  con- 
traction or  rigidity  of  muscles,  of  greater 
or  less  intensity-    Some  of  these  affections 
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approached  in  their  severity  and  charac- 
teristic form  to  tetanus,  others  could  only 
he  indistinctly  associated  with  that  disease. 

The  first  case  was  an  excitalile  man, 
aged  19,  a  gardener,  who  had,  when  first 
seen,  twitching  of  the  muscles,  and  of 
the  right  side  of  the  face,  increased  by 
speaking.  He  had  increasing  agitation, 
indistinct  articulation,  and  a  dithculty  in 
opening  his  mouth,  which  he  closed  with 
a  snap.  After  this  he  tlirew  his  head 
from  one  side  of  the  bed  to  the  other,  his 
convulsions  resembled  tetanus  and  opis- 
thotonos, and  his  distress  in 'swallowing 
was  like  that  in  hydropholaia.  Four  days 
later  he  rolled  his  eyes,  ground  his  teeth, 
and  smacked  his  lips  ;  and  he  died  ex- 
hausted Ijy  laborious  spasm  and  probably 
by  want  of  sustenance.  His  brain  was 
vascular,  and  there  was  questionable  soft- 
ening around  a  vascular  spot  in  the  spinal 
cord  opposite  the  first  dorsal  vertebra. 
There  was  pericarditis  and  endocarditis.' 
The  next  case,  an  over-worked  girl,  aged 
19,  at  a  late  period  of  its  history,  seemed 
to  plunge  almost  at  once  into  the  tetani- 
forni  condition.  She  rolled  her  eyes 
wildly,  had  furious  delirium,  and  violent 
tetanic  spasms  with  firm  clenching  of  the 
fingers.  After  a  week  the  delirium  sub- 
sided, but  she  talked  hicessantly  and  inco- 
herently, and  was  half  maniacal,  half 
idiotic  up  to  the  forty-sixth  day,  but  from 
that  time  her  progress  to  recovery  "was 
steady.^  The  third  case,  a  youth,  had 
pericarditis,  but  no  endocarditis,  inflam- 
mation of  the  kidney,  occasional  deli- 
rium, and  slight  opisthotonos  ;  and  on  the 
eleventh  day  he  died.' 

The  two  following  cases,  both  of  which 
were  fatal,  were  under  my  own  care. 
The  more  important  case  was  a  youth 
aged  17.  On  the  eighteenth  day,  the  left 
side  and  the  tongue  wore  afl'ected  with 
choreiform  movements,  which  extended, 
with  stillness,  to  both  arms.  On  the 
thirty-eighth  the  left  arm,  which  still 
jerked  and  shook  about,  was  rigid,  the 
forearm  being  bent  on  the  arm,  the  liand 
on  the  forearm.  On  the  forty-seventh 
day,  stiffness  of  the  neck  appeared,  and 
he  moved  his  arm  with  difficulty  ;  and  on 
the  following  day  he  died.  He  had  both 
pericarditis  and  endocarditis.  In  this 
case  the  rigidit}-  of  the  limb  points  to  an 
affection  of  the  nervous  centre,  probably 
due  to  embolism. 

The  other  case,  a  man  aged  27,  a  car- 
penter, came  in  with  pericarditis  at  its 
acme,  and  endocarditis.  On  the  third 
day  he  frequently  slumbered  and,  as  the 
eyes  were  half-closing,  the  arms  and  legs 
started.     On  the  evening  of  the  seventh 


'  Dr.  Yoiige ;   Dr.   Bright,  Guy's  Hospital 
Reports,  v.  (1840)  p.  276. 
2  Dr.  Fuller,  loc.  .-it.  201. 
»  Dr.  Fuller,  loc.  cit.  289. 


day  he  was  restless,  and  not  quite  rational, 
treml)led,  and  kept  moving  his  lower  jaw 
and  biting  his  lips.  Half  an  hour  later  he 
was  more  noisy,  and  knocked  about,  still 
shaking  his  jaw.  Ilis  pupils  were  dilated 
and  very  sluggish,  and  at  eleven  o'clock 
he  died.  I  can  find  no  notes  of  his  jjosi- 
riKirtcm  examination. 

The  two  remaining  cases  with  tetani- 
form  symptoms  belong  to  the  group  of 
cases  of  eudo-pericarditis  with  delirium 
and  coma.  One  of  these,  a  young  man, 
had  pain  in  his  right  temple,  followed  by 
wild  delirium.  During  the  night  general 
convulsions  came  on  in  occasional  spasms 
of  a  tetanic  character,  and  in  the  inter- 
vals he  lay  in  a  state  of  coma.  He  re- 
mained in  tills  condition  for  three  or  more 
days,  when  he  died.'  The  remaining  case, 
a  yoimg  woman,  became  restless  and 
flighty  on  the  sixth  day  of  her  illness,  and 
next  day  pericarditis  and  endocarditis  de- 
clared thenisllves.  She  then  became  very 
violent.  The  right  arm  and  leg  were 
never  still ;  at  times,  however,  this  state 
became  aggravated  into  one  of  general 
convulsions  of  a  tetanic  character.  She 
continued  thus  for  nine  days,  the  convul- 
sions being  incessant.  On  the  twelfth  day 
she  became  comatose,  after  jumping  up 
and  falling  out  of  bed  with  lier  forehead 
on  the  floor.     She  finally  recovered. 


PeKTCAEDITIS  —  NEITHER  RHEUMATIC 
NOR  FR03I  BnlGHT'S  DISEASE— ACCOM- 
PANIED IIY  ArFBCTIONS  OF  THE  NER- 
VOUS System. 

An  important  series  of  cases  of  pericar- 
ditis in  which  there  was  neither  acute 
rheumatism  nor,  so  far  as  was  directly 
ascertained,  Bright's  disease,  have  been 
published  from  time  to  time  by  Rostan, 
Dr.  Abercrombie,  Dr.  Bright,  Bouillaud, 
Andral,  and  Sir  George  Burrows. 

The  cases  of  this  class  that  I  have 
gathered  together  from  the  records  of 
various  observers,  and  from  the  note- 
books of  St.  Mary's  Hospital  amount  to 
twenty-six. 

These  cases  present  examples  of  the 
whole  series  of  affections  of  the  nervous 
system  that  have  been  observed  in  cases 
of  rheumatic  pericarditis,  with  the  excep- 
tion of  those  with  temporary  insanity,  and 
these  were  possibly  represented  by  one 
fatal  case  that  had  obstinate  taciturnity. 

Among  these  twenty-six  cases,  (A')  one 
had  coma  without  delirium  ;  (A')  four  had 
delirium  and  coma,  the  delirium  in  two 
of  them  preceding,  and  in  two  of  them 
following  the  coma ;  one  had  delirium  and 
convulsions  ;  (B')  eleven  had  uncompli- 
cated delirium  which  was  slight  and  ot 
short  duration  in  seven  of  them ;  and  ol 


'  Sir  Thomas  Watson,  loc.  cit.  ii.  306. 
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those  without  delirium,  (C, ')  three  had 
chorea  or  choreiform  movements ;  (O  *) 
two  had  tetanus,  and  (D)  one  had  slight 
convulsions.  The  affections  of  the  ner- 
vous system  in  these  cases  of  pericarditis, 
instead  of  being  similar  iu  character  were 
thus  very  various. 

A'.  Coma. — The  patient  with  coma  was 
a  woman  who  was  suddenly  seized  with 
complete  loss  of  consciousness,  remained 
in  this  state  four  days,  and  died.  Peri- 
carditis was  the  only  appreciable  lesion. 

A'.  Coma  with  Delirium. — Amoug  the 
four  cases  with  coma  associated  with  de- 
lirium, in  two  instances  the  delirium,  as 
usual,  preceded  the  coma,  while  in  two 
the  delirium  followed  the  coma.  One  of 
the  former  class,  a  boy,  aged  12,  affected 
with  pysemia,  was  delirious,  and  after  a 
night  without  sleep,  became  unconscious 
and  died  in  the  afternoon.  Pericarditis 
was  associated  with  small  deposits  of  pus 
in  the  walls  of  the  heart,  the  fibres  of 
which  were  soft  and  almo.^t  )jlack. '  The 
other  case  in  which  delirium  was  followed 
by  coma,  presented  tetaniform  symptoms. 
A  woman  aged  26,  was  admitted  soon 
after  a  false  conception  in  a  state  of  deli- 
rium and  obstinate  taciturnity^.  After 
this  she  frequently  reversed  her  head 
backwards,  had  convulsive  movements  of 
the  face,  and  the  arms  presented  from 
time  to  time  a  rigidity  almost  tetanic.  On 
the  fifth  day  the  arms  when  raised  fell  as 
if  paralyzed,  she  became  comatose,  and 
died  in  the  evening.  Pericarditis  was  the 
only  morbid  state  discovered  after  deatli.^ 

Three  of  these  cases  may  have  been 
affected  with  "  hyperpj'rexia. "  There  is, 
however,  no  indication  that  their  tempera- 
ture was  raised. 

In  the  other  patient,  a  house-painter, 
in  whom  the  coma  preceded  the  delirium, 
I  think  that  Bright 's  disease,  not  noticed 
after  death,  when  the  kidneys  were  not 
examined,  was  the  probable  cause  of  the 
fatal  conditions  spoken  of.^ 

The  patient  with  delirium  and  convul- 
sions was  a  schoolboy  with  evident  pyce- 
mia,  who  had,  in  the  opinion  of  all  who 
saw  him,  severe  inflammation  of  the  brain. 
His  brain  was  healthy,  but  his  pericar- 
dium was  inflamed,  and  innumerable 
small  patches  of  pus  oozed  from  among 
the  muscular  fibres  of  the  heart.''  The 
case  with  convvilsions  without  delirium 
was  also  a  boy,  aged  7,  who  had  pain  in 
the  left  side  and  the  epigastrium,  and  on 
awaking  next  morning  was  seized  with 
slight  convulsions,  sank  into  a  low  ex- 
hausted state,  and  died  in  half  an  hour. 
There    was    universal    pericarditis,    and 

'  Mr.  Stanley,  Med.-Chir.  Trans,  vii.  322. 
'  Andral,  Cl'inique  Medical,  i.  25. 
'  Bouillaud,  loc.  cit.  i.  319. 
*  Dr.  Latham,  London  Medical  Gazette,  iii. 
1829,  p.  209. 


when  the  heart  was  cleared  from  its  soft 
gelatinous  envelope,  it  was  covered  with 
small  irregular  granulations. ' 

B'.  Bdirium  A\'ithout  coma  or  other 
compli'jations  was  present  in  eleven  cases 
of  pericarditis  not  occurring  in  acute 
rheumatism  or  Bright's  disease. 

The  most  important  of  these  cases  was 
a  man  aged  36,  under  the  care  of  Sit 
James  Alderson.  Three  and  a  quarter 
pounds  of  dark  amber-colored  fluid  were 
found  in  his  pericardium,  the  heart  being 
covered  and  the  sac  lined  with  a  thick 
honeycombed  layer  of  new  membrane. 
The  supra-renal  capsules,  especially  the 
right  one,  were  enlarged  with  tubercular 
deposit.  He  had  excessive  distress  and 
pain  over  the  heart,  the  whole  front  of 
the  chest  was  dull  on  percussion,  and  the 
impulse  and  sounds  of  the  heart  were  ab- 
sent. Prom  the  presence  of  these  signs 
Sir  James  Alderson  concluded  that  liia 
patient  was  affected  with  pericarditis. 
On  the  twenty-second  day  after  admission 
ho  became  delirious,  and  on  the  twenty- 
fifth  he  was  maniacal,  and  died. 

Another  case  of  this  class  was  a  shoe- 
black, aged  67,  who  had  delirium,  with 
great  loquacity.  He  raised  himself  sud- 
denly, went  to  the  window  to  breathe,  re- 
turned to  bed,  lay  down,  and  soon  died. 
There  was  extensive  pleurisy  on  the  left 
side,  spreading  to  the  pericardium,  which 
contained  a  pound  of  purulent  liquid ; 
the  walls  of  the  heart  being  soft  and  its 
fleshy  substance  yellow.^  A  third  case,  a 
man,  had  pericarditis  associated  with 
pyffimia,  following  an  operation  for  stric- 
ture. 

Seven  of  the  remaining  cases  of  this 
series  presented  only  slight  delirium,  and 
may  be  convenientljr  grouped  together. 
One,  who  had  pleuro-pneumonia  and 
pericarditis,  recovered.'  Another  had 
slight  delirium  and  fever,  and  pericar- 
ditis. One  had  empyrema  and  pericar- 
ditis. Two  cases  under  my  care  were 
delirious  the  day  before  death.  One  had 
pyffimia,  and  purulent  dots  were  scattered 
through  the  fleshy  substance  of  the  heart; 
the  other  had  empyema  of  the  left  side, 
and  pericarditis.  In  the  two  remaining 
cases  the  delirium  appeared  a  short  time 
before  death  ;  one  had  extensive  phthisis 
of  the  right  lung  and  a  vast  cavity,  the 
other  had  empyema  of  the  left  side,  the 
pericardium  being  inflamed  and  thicken- 
ed. In  all  these  cases  the  delirium  ap- 
peared to  be  quite  as  much  connected 
with  the  disease  upon  which  the  pericar- 
ditis had  grafted  itself  as  upon  the  peri- 
carditis itself,  and  in  most  of  them  it  was 
little  more  than  the  wandering  of  mind 

'  Dr.  Abercrombie,  Trans.  Edin.  Med.-Chir, 
Soo.  i.  1821-24. 

2  Corvisart,  loc.  cit.  p.  239. 
'  Bouillaud,  loc.  cit.  i.  367. 
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incident  to  illness  of  so  lowering  and  fatal 
a  character. 

The  remaining  patient  of  this  group,  a 
coachman,  aged  51,  and  a  drunkard,  Avho 
was  under  the  care  of  Dr.  Cliambers,  pre- 
sented a  condition  resembling  delirium 
tremens.  He  had  extensive  pleuro-pneu- 
monia  of  the  left  lung,  and  pericarditis. 
Two  of  these  cases  with  brief  delirium, 
were  under  the  care  of  Sir  James  Alder- 
son,  and  two  under  that  of  Dr.  Chambers. 

C',^.  Chorea  and  Choreiform  Movements. 
— Two  cases  of  non-rheumatic  pericarditis 
had  chorea,  and  four  presented  move- 
ments of  a  choreiform  character. 

C.  Chorea. — One  of  the  cases,  a  well- 
grown  girl  of  15,  had  chorea  for  six  weeks 
before  admission,  and  on  the  twenty-sev- 
enth day  after  it  was  suddenly  seized  with 
obstructed  respiration  followed  by  a  con- 
vulsive fit,  and  died.  There  was  pericar- 
ditis, and  the  mitral  valve  was  somewhat 
thickened,  but  the  endocarditis  was  not 
noted.  The  other  case,  a  little  girl,  was 
under  my  o^^'n  care.  She  was  brought  to 
the  hospital  in  her  mother's  arms,  in 
great  distress.  She  presented  prominence 
over  the  region  of  the  pericardium,  dul- 
ness  on  percussion  extending  up  to  the 
clavicle,  and  a  pericardial  friction  sound. 
There  was  evidence  also  of  pleurisy  of  the 
left  side.  Choreal  symptoms  appeared  in 
the  face,  beginning  in  the  corrugator  su- 
pcrcilii,  on  the  third  day  after  admission, 
and  chorea  was  established  on  the  fifth 
day.  On  the  ninth  day  she  was  much 
quieter ;  her  face  was  pale,  her  lips  were 
blue,  and  the  veins  of  the  necli  pulsated, 
being  full  during  expiration  and  during 
the  ventricular  systole  ;  and  a  loud  mitral 
murmur  was  audible  at  the  apex.  She 
died  on  that  day,  but  I  have  found  no 
notes  of  the  examination  after  death. 

C^.  Choreiform  Movements. — Four  cases 
of  non-rheumatic  pericarditis  presented 
in  the  course  of  their  illness  movements 
of  a  choreiform  character.  These  cases 
hold  an  intermediate  place  between  those 
with  well-developed  chorea,  and  those 
with  regularly  repeated  local  convulsive 
movements.  The  most  important  case 
ought  perhaps  to  be  included  among  those 
with  chorea,  but  it  developed  certain 
characteristic  symptoms  of  the  choreiform 
type,  that  are  rarely  or  never  present  in 
uncomplicated  chorea.  This  patient,  a 
young  lady,  after  a  fortnight  of  extreme 
restlessness,  and  a  good  deal  of  delirium, 
fell  into  a  state  resembling  chorea  with 
convulsive  agitation  of  the  limbs,  con- 
stant motion  of  the  head,  and  wild  rolling 
of  the  eyes.  Cold  was  applied  to  the 
head,  her  symptoms  subsided  in  a  few 
days,  and  she  gradually  recovered.  Three 
months  and  a  half  after  the  commence- 
ment of  her  illness  she  took  cold,  became 
suddenly  Avorse,  and  died  on  the  seventh 
day.     The  pericardium  was  universally 


adherent  to  the  heart  by  lymph,  and  a 
depositof  lymph  covered  its  outer  surface.' 

The  other  three  cases,  all  fatal,  of  non- 
rheumatic  pericarditis  were  reported  by 
Corvisart,  and  the  most  remarkable  symp- 
tom was  a  state  of  extreme  agitation 
amounting  to  jactitation.  They  all  had 
pleurisy  as  well  as  pericarditis,  and  cue 
had  pneumonia  also.  One  of  them  had 
delirium,  in  another  the  mind  was  affect- 
ed, and  in  the  third  disturbance  of  the  in- 
tellect was  not  noted. 

C^.  Tctaniforni  Symptoms  and  Tetamts. 
■ — Two  of  the  cases  of  non-rheumatic  peri- 
carditis were  affected  with  tetaniforni 
movements,  or  rather  with  actual  tetanus, 
some  of  the  symptoms  of  which  were  un- 
usual. One  of  these  cases  was  a  boy  who 
when  admitted  had  cramps,  and  a  threat 
of  suflbcation.  His  fingers,  arms,  and 
forearms,  his  legs,  and  feet  were  strongly 
bent,  and  the  muscles  of  his  limbs  and 
abdomen  and  his  masseters  were  so  hard 
that  they  felt  like  touching  a  stone,  espe- 
cially during  the  paroxysms.  A  warm 
bath  and  cold  affusion  gave  great  reliei', 
and  the  paroxysms  of  suffocation  ceased 
half  an  hour  later.  After  this  the  jaws 
were  slightly  closed,  he  had  a  return  of 
the  suffocation,  especially  when  he  drank, 
and  occasional  cramps.  On  the  fifth  day 
he  had  a  cold  bath  by  accident,  and  was 
seized  with  cramp  when  in  the  bath.  He 
had  spasmodic  contractions  of  great  in- 
tensitj^  on  the  following  day,  and  died  in 
a  paroxysm  of  suflbcation.  There  were 
two  ounces  of  pus  in  the  pericardium,  the 
surface  of  which  was  iiyccted.'' 

The  other  patient  with  tetanus  was  a 
gentleman  of  middle  age  who,  when  first 
seen,  was  suffering  from  a  violent  spiis- 
modic  contraction  of  his  limbs.  On  the 
fifth  day  he  had  cramps  of  his  extremi- 
ties and  occasional  spasmodic  rigidity  of 
the  whole  body,  which  was  sometimes 
beat  backwards,  being  supported  by  the 
occiput  and  the  heels  in  a  state  of  cnni- 
plete  opisthotonos.  During  the  night  his 
spasms  were  so  severe  that  he  could 
scarcely  be  kept  in  bed,  and  he  died  sud- 
denly on  the  following  day.  He  had  peri- 
carditis, and  the  brain  and  spinal  cord 
were  healthy.^ 

1  have  ranked  these  cases  with  those  of 
tetanus  because  they  presented  universal 
rigidity  of  the  limbs  and  body  ;  which,  in 
the  first  case,  extended  to  the  masseters  ; 
and  in  the  second,  caused,  during  the 
paroxysms,  complete  opisthotonos.  There 
were,  however,  certain  conditions  in 
which  they  both  differed  from  ordinary 
tetanus.  In  neither  of  tliem  did  the  affec- 
tion commence  with  trismus,  and  in  the 

'  Dr.  Abercrcmbie,  Trans,  of  Med.-Chir. 
Soc.  of  Edin.  i.  1. 

2  Boulllaud,  loc.  cit.  i.  333. 

3  Dr.  Mackintosh,  Practice  of  Physic,  ii.  25. 
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second  case  its  presence  is  not  mentioned. 
In  both  of  tliem  at  tlie  outset  of  the  at- 
tack the  muscles  of  the  extremities  were 
involved  ;  and  in  the  first  of  them,  he- 
sides  cramps  of  the  legs,  the  fingers,  arms 
and  forearms  were  strongly  hent.  In  tet- 
anus I  need  scarcely  say  that  the  reverse 
conditions  prevail,  for  trismus  is  usually 
the  earliest  symptom,  and  the  affection  of 
the  lunbs  is  comparatively  late,  while  that 
of  the  hands  and  arms  is  usually  slight, 
the  extensor  muscles  being  more  aftected 
than  the  flexors.  In  tetanus  the  advance 
of  the  disease  is  steadily  progressive,  but 
there  was  a  suspension  of  the  spasmodic 
contraction  of  the  limbs  in  both  of  these 
cases. 

Dr.  Bright  describes  a  case  of  tetanus 
occurring  in  a  man  aftected  with  inflam- 
mation of  the  pleural  surface  of  the  riijht 
side  of  the  pericardium,  involving  the 
phrenic  nerve,  in  which  there  was  no 
pericarditis.  In  this  instance  the  tetanus 
advanced  rapidly  through  its  usual  pro- 
gressive course.  On  the  first  evening  he 
complained  of  difficulty  in  opening  his 
mouth,  and  swallowed  with  a  convulsive 
catch.  During  that  night  his  teeth  were 
completely  closed,  and  next  morning  he 
could  get  nothing  into  his  mouth,  and 
could  not  even  swallow  his  saliva.  There 
were  slight  indications  of  opisthotonos, 
and  spasmodic  action  of  the  muscles  of 
the  bacli.  In  the  afternoon  there  was  no 
relaxation  of  the  spasm  ;  he  had  several 
epileptiform  seizures,  during  which  his 
face  was  purple,  his  eyes  stared,  and  his 
whole  body  was  convulsed.  He  rambled 
occasionally,  and  died  twenty-four  hours 
after  the  first  seizure  of  dysphagia.  Dr. 
Bright  suggests  that  in  this  case  tetanus 
may  have  been  caused  by  the  phrenic 
nerve  being  involved  in  the  seat  of  the 
inflammation. ' 

Convulsive  Movements,  Clwrea,  and  Chn- 
reiformand  Tetaniform  Symptoms  in  Gases 
of  Acute  Bheumatism  with  and  ipith/ntt 
Pericarditis,  and  in  cases  of  Non-Rheiimutic 
Pericarditis,  in  which  BrlghVs  Disease  was 
Absent.  Summary.  Convulsive  Movements. 
— I  do  not  consider  here  cases  of  coma 
with  convulsions,  of  which  there  were 
five,  three  with  and  two  without  pericar- 
ditiSj  one  with  and  three  without  endo- 
carditis, which  was  probably  present  in 
the  remaining  instance  ;  nor  those  Avith 
convulsions  associated  with  albuminous 
J.  urine,  of  which  there  was  but  one  pa- 
5  tient,  affected  with  both  pericarditis  and 
*        endocarditis. 

There  were  altogether  nineteen  patients 
with  convulsive  movements  among  the 
whole  series  of  180  cases  of  acute  rheu- 
matism with  affection  of  the  nervous  sys- 
tem ;    twelve   of  whom  had   pericarditis 

'  Med.-Cliir.  Trans,  xxi.  4. 


and  seven  had  no  pericarditis,  while  eight 
or  perhaps  nine  of  them  had  endocarditis. 
Fourteen  of  these  cases  had  twitchinjj;,s  of 
the  limbs  or  face,  and  of  tliesc,  eight'had 
pericarditis,  and  live  endocarditis. 

From  this  resume  it  is  evident  that  al- 
though these  convulsive  mo\'cments  are 
probably  influenced,  and  may  in  some  in- 
stances have  been  caused  by  the  co-exist- 
ence of  pericarditis  or  endocarditis  ;  yet 
they  may,  and  often  do  occur  quite  inde- 
pendently of  either  of  those  affections, 
and  in  the  absence  of  both  of  them. 

Plyperpyrexia  (actual  in  seven  cases, 
inferred  in  four)  was  present  in  eleven  of 
the  nineteen  cases  with  convulsive  move- 
ments or  twitchings.  In  Dr.  GreenhoAv's 
important  case,  given  at  page  521,  twitch- 
ings of  the  face  were  generally  present 
when  the  temperature  ranged  from  102'lo 
to  106'2-,  but  they  were  suspended  by  the 
cooling  bath,  and  returned  after  removal 
from  the  bath. 

The  general  affection  of  the  nervous 
system  varied  in  the  diff'ei'ent  cases  with 
convulsive  movements  and  twitchings. 
In  one  patient  a  convulsive  fit  preceded 
coma  without  delirium.  In  seven  cases 
there  was  delirium  followed  by  coma.  In 
four  of  these,  twitchings  occurred  during 
the  delirium  ;  while  in  two  of  them, 
twitchings,  and  in  one,  convulsive  move- 
ments, accompanied  the  coma.  Convul- 
sive movements  of  the  whole  body  in  one 
instance,  and  of  the  face  in  another,  fol- 
lowed delirium  and  preceded  death.  There 
were  general  convulsive  movements  in 
one,  and  twitchings  of  the  face  in  two 
cases  of  uncomplicated  delirium. 

There  were  twitching  movements  in 
four  cases  with  chorea  and  delirium,  in 
one  of  which  there  was  alsi>  a  state  re- 
sembling tetanus  and  opisthotonos.  In 
these  four  cases  the  twitcliings  were  prob- 
ably choreiform  in  chai-actcr. 

In  one  of  the  two  remaining  cases,  a 
slight  fit  with  ptosis  preceded  death  by  a 
few  hours  ;  and  in  the  other  twitching 
was  present  with  albuminuria. 

Convulsions  were  present  in  three,  and 
convulsive  agitation  of  the  limbs  in  one, 
and  of  the  lips  or  face  in  two  of  the  twenty- 
six  cases  of  non-rheumatic  pericarditis,  in 
which  there  was  no  Bright's  disease. 

aioren,  and  Choreiform,  and  Tetaniform 
Symptoms.  C7w«n.— Twenty-one  of  the 
180  cases  of  acute  rheumatism  with  affec- 
tions of  the  nervous  system  had  chorea. 
Fifteen  of  those  patients  with  chorea  had 
pericarditis,  six  had  no  pericarditis  ;  while 
fourteen  of  them  had  endocarditis  ;  three 
had  no  endocarditis ;  and  in  three  of 
them,  endocarditis  was  probable  or  doubt- 
ful Pericarditis  and  endocarditis  at- 
tacked three-fifths  of  these  patients  con- 
iointly  (13  in  21).  It  would  appear  from 
'this,  at  first  sight,  as  if  pericarditis  favored 
or  influenced"  the  production  of  chorea, 
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thus  apparently  supporting  the  view  of 
Dr.  Briglit  tliat  the  mure  frequent  cause 
of  cliorea  iu  conjunction  witli  rlieuniatism 
is  inflammation  of  tlie  pericardium,  the 
irritation  heing  probahly  communicated 
tlience  to  the  spine  througli  the  plirenic 
nerve.'  This  view  is  apparently  strength- 
ened by  the  history  of  se\eral  of  the  cases  in 
which  the  chorea  and  the  pericarditis  ap- 
peared, improved,  and  disappeared  simul- 
taneously. On  the  other  hand,  iuone  case, 
chorea  preceded  pericarditis,  and  in  at 
least  two  others  it  came  into  play  when  the 
pericarditis  was  vanishing.  The  united 
presence  of  inflammation  without  and 
within  the  heart  in  so  many  of  these  cases, 
complicates  tlie  question  as  to  the  influ- 
ence of  pericarditis  on  the  production  of 
chorea;  and  these  clinical  statistics  favor 
the  view  that  endocarditis  ma}'  be  the 
cause  of  the  chorea,  quite  as  much  as  that 
pericarditis  may  be  its  cause.  I  will  not 
pursue  this  question  in  this  place  farther, 
excepting;  to  repeat  that  in  Dr.  Broad- 
bent's  and  Dr.  Tui.'kweU's  important  cases 
of  chorea  and  delirium,  there  was  embo- 
lism of  the  most  minute  cerebral  arteries, 
associated  with  endocarditis.  These  two 
cases  seem  to  show  that  it  is  possible  that 
in  some  of  the  above  cases  also,  chorea 
may  have  been  associated  with  minute 
cerebral  embolism  due  to  endocarditis.  I 
have  already  illustrated  the  possible  or 
probable  connection  of  temporary  in.sanity 
in  cases  of  acute  rheumatism  with  endo- 
carditis and  minute  cerebral  embolism,  or 
with  minute  cerebral  thrombosis,  the  con- 
volutions being  aflected  ;  and  fl\'e  of  these 
cases  of  chorea  had  also  temporary  in- 
sanity, in  three  of  which  there  was  endo- 
carditis, while  in  two  there  was  no  endo- 
carditis. 

Chorea  was  present  in  two  cases  of  non- 
rheumatic  pericarditis  without  Bright's 
disease.  In  one  of  these  the  onset  of  the 
chorea  preceded,  and  in  the  other  fol- 
lowed, that  of  the  pericarditis.  In  one  of 
those  cases  endocarditis  was  also  present, 
and  in  the  other  it  was  doubtful. 

Choreiform  Movements.  Jactltnlion.  — 
Chorea,  as  we  have  just  seen,  affected 
twenty-one  of  the  180  cases  of  acute  rheu- 
matism with  affection  of  the  nervous  sys- 
tem. Besides  these  there  were  fourteen 
cases  that  had  choreiform  movements 
without  definite  chorea.  One  patient 
moved  automatically,  as  in  chorea,  and 
another  made  objectless  movements  with 
his  Imnds.  Both  of  these  cases  had  endo- 
pericarditis.  Eight  patients  were  affected 
with  jactitation,  which  was  general  in  six 
instances,  and  limited  to  the  right  or  left 
side  in  two.  The  whole  of  these  patients 
had  pericarditis,  while  endocarditis  was 
present  in  three  of  them,  was  absent  in 
one,  and  probablj-  absent  in  four. 

'  Med.-Chir.  Trans,  xxii.  15. 


There  was  extreme  jactitation  of  the 
whole  body  in  tliree  cases  of  non-rheu- 
matic pericarditis,  probably  without  endo- 
carditis, observed  Ijy  Corvisart ;  two  of 
these  had  ijleurisy.  and  the  other  one 
pleuro-pneumonia  ;  those  affections  in  two 
of  the  cases  being  the  probable  cause  of 
the  pericarditis. 

The  invariable  presence  of  pericarditis 
and  the  frequent  apparent  absence  of  un- 
docarditis  in  these  cases  of  general  jacti- 
tation, would  appear  to  point  to  pericar- 
ditis as  a  possiljle  cause  of  that  condition, 
and  perhaps  by  inducing  reflex  move- 
ments. 

jhjitiitiori. — Fourteen  of  the  cases  with 
affection  of  the  nervous  system  in  which 
the  temperature  was  not  observed  had 
agitation,  which  is  a  condition  allied  to 
general  jactitation,  which  was  also  present 
in  two  of  them.  I  find  no  express  men- 
tion of  agitation  in  the  sixty-one  cases  in 
which  the  temperature  was  oljserved. 
Five  of  the  fourteen  cases  with  agitation 
had  pericarditis  ;  eight  of  them  had  endo- 
carditis ;  while  five  of  those  casts  had 
neither  endocarditis  nor  pericarditis. 

Ten  of  the  cases  with  agitation  died 
and  four  recovered. 

ItoUiriij  of  the  Head  from  sicle  to  side.— A 
peculiar,  regularly  repeated  rolling  of  the 
head  from  side  to  side  occurred  in  eight 
of  the  180  cases  of  acute  rheumatism  with 
affection  of  the  nervous  system.  Five  of 
these  cases  had  well-developed  chorea, 
and  two  others  had  limited  choreiform 
movements.  Six  of  these  cases  had  peri- 
carditis, while  five  of  them  had  endocar- 
ditis, and  in  one  its  presence  was  doubt- 
ful. All  of  them  had  either  endocarditis 
or  pericarditis.  This  peculiar  oscillating 
movement  of  the  head,  though  generally 
connected  in  these  cases  with  chorea  or 
choreiform  movements,  is  not,  so  far  as  I 
know,  ever  present  in  ordinary  chorea, 
and  it  forms,  therefore,  a  feature  of  differ- 
ence between  those  cases  and  these.  One 
patient,  who  had  endo-pericarditis,  de- 
lirium, and  coma,  rolled  violently  about 
the  bed  so  that  he  required  to  be  held 
down. 

Choreiform  movements  were  present  in 
four  cases  of  non-rheumatic  pericarditis 
without  Bright's  disease.  In  one  of  these 
the  state  resembled  chorea,  there  being 
convulsive  agitation  of  the  limbs  and 
constant  motion  of  the  head,  with  deli- 
rium ;  in  another  patient  there  was  slight 
convulsive  agitatiun  of  the  face  ;  and  in 
two  otlier  cases  there  was  violent  general 
jactitation. 

Tetemifrmn  fiiiriijitoms  and  Telamis.— 
Thirteen,  or  if  the  presence  of  "risussar- 
donicus"  alone  be  included,  fifteen  cases 
presented  symptoms  of  a  tetaniform 
nature. 

In  eight  of  those  cases  the  tetaniform 
symptoms  were  general.     Some  of  these 
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had  also  chorea,  or  choreiform  move- 
ments. In  one  such  case  the  choreal 
convulsions  put  on  a  character  resembling 
tetanus  and  opisthotonos,  and  the  distress 
in  swallowing  was  not  unlike  that  in 
hydrophobia.  Another  case  had  opistho- 
tonos and  tetanic  spasms  ;  and  a  third 
had  slight  opisthotonos.  Three  other 
cases  had  spasms  or  convulsions  of  a 
tetanic  character,  which  were  accompa- 
nied in  one  instance  by  firm  clenching  of 
the  hands.  One  patient  under  my  care 
had  stiffness  of  the  neck  ;  and  rigid  jerk- 
ing and  shaking  about  of  the  left  arm ; 
the  forearm,  at  a  later  period,  being  bent 
on  the  arm,  the  hand  on  the  forearm. 
The  eighth  case,  a  woman,  had  a  tempe- 
rature of  109'5,  and  after  being  put  into  a 
tub  of  cold  water  was  attacked  with  tonic 
spasms.  Two  cases  had  spasms  of  rigidity 
of  the  muscles  of  the  neck,  in  one  after 
being  cooled  in  the  bath  from  t.  109°  to 
103'6°,  and  two  had  stittuess  of  the  neck, 
one  of  which  has  been  already  alluded  to. 

One  patient  who  was  violently  delirious 
at  a  temperature  of  107-8-^  to  109°,  after 
being  bled,  immediately  passed  into  a 
state  of  unconsciousness,  and  was  attacked 
with  trismus,  and  convulsive  movements 
of  the  jaws,  hands,  and  arms.  Two  cases 
were  affected  with  stillness  of  the  jaw  ; 
which  was  accompanied  in  one  of  them 
by  swelling  of  the  temporo-maxillary 
articulation  ;  this  being  the  patient  just 
spoken  of  who  was  seized  with  tonic 
spasms  after  the  bath  ;  and  who  closed 
her  teeth  firmly  over  her  lips,  drawing 
blood.  Another  patient,  a  man,  was  con- 
tinually moving  his  lower  jaw  and  biting 
his  lip  ;  and  another,  also  a  man,  kept 
incessantly  pouting  his  lips  and  rubbing 
them  over  his  teeth.  One  patient,  spoken 
of  above,  with  spasms  of  rigidity  of  the 
neck  after  the  bath,  had  also  spasms  of 
rigidity  of  the  lips.  Another  case  -with 
opisthotonos  and  tetanic  convulsions, 
closed  the  lips  in  snaps  before,  and 
smacked  the  lips  after  having  convul- 
sions. 

"Risus  sardonicus"  was  observed  in 
five  cases,  in  three  of  which  there  were, 
and  in  two  there  were  not,  other  tetani- 
form  symptoms. 

Of  the  above  thirteen  cases  with  tetani- 
form  sym]3toms,  not  including  the  two 
with  simple  "risus  sardonicus,"  tep  had 
endo-pericarditis,  one  had  pericarditis, 
endocarditis  being  absent,  in  one  both  of 
those  affections  were  doubtful,  and  in  one 
they  were  both  absent.  These  clinical 
facts  make  it  probalile  that  pericarditis  or 
endocarditis,  or  both,  may  sometimes  be 
concerned  in  the  production  of  tetaniform 
symptoms.  Other  influences  were,  how- 
ever, at  work  connected  with  hyperpy- 
rexia in  some  of  the  cases.  Thus  trismus 
appeared  in  one  patient  just  alluded  to 
who  became  unconscious  after  being  bled, 


the  temperature  rising  from  107-8°  to 
109°  ;  and  in  three  cases  the  tetaniform 
symptoms  came  into  play  after  tlie  exces- 
sive temperature  had  been  cooled  down 
by  the  bath. 

We  have  already  seen  that  in  one  case 
of  non-rheumatic  pericarditis  ending  in 
coma,  the  arms  presented  occasiona'Uy  a 
rigidity  as  of  tetanus  ;  and  that  in  Uyo 
other  cases  of  the  same  kind,  there  was 
actual  tetanus  of  a  peculiar  typu.  These 
three  fatal  cases  had  no  endocarditis. 

Andral,  in  commenting  on  the  first  of 
these  cases,  or  that  with  occasional  rigidity 
of  tlie  arm,  and  delirium  ending  in  coma, 
asks  whether  the  cause  of  the  affection  of 
the  nervous  system  in  tliese  cases  is  not 
in  the  inflammation  of  the  pericardium 
itself?  We  have  already  seen  that  Dr. 
Bright  looks  to  the  communication  of  an 
influence  from  the  inflamed  pericardium, 
througli  the  phrenic  nerve  to  the  spine,  as  a 
cause  of  choreal  and  tetaniform  affections. 
I  would  here  remark  that  tetanus  may  be 
caused  by  a  wound  and  by  exposure  to 
cold,  and  there  is  nothing  therefore  incon- 
sistent, so  far  as  I  can  see,  in  the  idea, 
that  it  may  be  caused  also  by  an  internal 
inflammation  aft'ecting  local  nerves,  and 
through  their  channel  acting  on  the  spi- 
nal marrow. 

Tetanus  is  not,  so  to  speak,  an  inter- 
mittent contraction  of  the  muscles  of  the 
reflex  tj'pe,  but  a  continuous  contraction 
of  the  muscles,  due  to  the  direct  continu- 
ous action  of  the  spinal  cord.  In  tetanus, 
as  Dr.  Lockliart  Clarke  has  shown,  there 
are  areas  of  disintegration  in  the  spinal 
cord.  In  traumatic  tetanus,  the  cause  of 
the  affection  is  the  injury  to  tlie  nerve, 
and  in  these  cases  the  nerve  must  carry 
from  its  periphery  to  its  centre  an  influ- 
ence that  sets  into  action  the  disintegra- 
tion of  the  cord.  If  the  infl;immation  of 
the  peripheral  ends  of  the  nerves  of  the 
pericardium  excites  tetanus,  it  would  per- 
haps do  so  in  some  such  manner  as  that 
just  suggested.  The  cases  of  tetanus  and 
tetanifiarm  affection  associated  with  peri- 
carditis, though  striking  are  very  rare, 
and  we  may  fairly  ask  whetlior  in  those 
cases  in  which  the  two  affections  coin- 
cided, some  other  cause  may  not  have 
been  at  work  to  induce  the  tetanus.  I 
know  of  no  instance  in  which  tetanus  was 
induced  by  any  other  internal  inflamma- 
tion, and  if  this  be  so,  it  is  not  easy  to  see 
why  pericarditis  or  iileurisy  aft'ecting  the 
phrenic  nerve  should  be  the  only  internal 
inflammations  capable  of  inducing  that 
aft'ection  in  its  typical  or  modified  form. 


THE  PIIYSICAL  SIOXS  OF  RHEU- 
MATIC PERICxVRDITlS. 

In  every  case  of  rheumatic  pericarditis 
there  is  an  increase  in  the  amount  of 
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fluid  in  the  pericardium,  and  a  layer  of 
ridged,  rougliened,  or  honeycombed 
lymph  is  spread  over  the  opposing  sur- 
faces of  the  heart  and  the  pericardial  sac. 
The  amount  of  the  fluid  poured  into  the 
sac  is  made  known  by  the  extent  of  dul- 
ness  on  percussion,  the  prominence  of  the 
sternum  and  costal  cartilages,  and  the 
widening  of  the  intercostal  spaces  over 
the  region  of  the  pericardium,  and  by  the 
position  of  the  impulse  ;  while  the  pres- 
ence of  Ijrmph  covering  the  heart  and 
lining  the  sac  is  told  by  a  friction  sound. 

Fig.  79. 


Pericardium  not  distended. 

to  the  full  by  injecting  water  into  it  by  a 
syringe,  through  an  opening  made  in  the 
anterior  wall  of  the  pericardium. 

The  efiect  of  this  artificial  distension  of 
the  pericardium  on  the  size,  form,  and 
position  of  the  sac  and  on  the  situation  of 
the  surrounding  parts  is  shown  in  the 
accompanying  figures  (79,  80).  The  peri- 
cardmm,  thus  distended,  is  pyramidal  or 


Effluxion  of  Fluid  into  the  Pericardium  in 
Bheumatic  Pericarditis. — Although  in  the 
prescribed  order,  the  examination  of  the 
chest  by  the  eye  and  the  application  of  the 
hand  rightly  precede  that  by  percussion  I 
shall  here  reverse  this  order,  and  begin 
with  percus.sion,  for  by  it  we  really  judge 
of  the  extent  of  the  fluid  in  the  sac. 

The  pericardium  of  an  adult  man  with 
a  healthy  heart  is  capable  of  holding  from 
fourteen  to  twenty-two  ounces  of  fluid, 
and  that  of  a  boy  of  from  6  to  9  years  old, 
about  six  ounces,  when  the  sac  isdistended 

Fig.  80. 


Pericardium  artiiicially  distended  witli  fil'teen 
ounces  of  fluid. 


pear-shaped.  It  is  formed,  so  to  speak,  of 
a  larger  and  a  smaller  sphere,  the  smaller 
one  resting  on  the  top  of  the  larger.  The 
larger  and  lower  sphere  contains  the 
heart,  the  ascending  vena  cava,  and  the 
pulmonary  veins  ;  aiid  the  smaller  sphere 
holds  the  great  vessels.  The  distended 
sac  occupies  the  whole  centre  of  the  chest, 
filling  up  the  space  between  the  sternum 
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in  front  and  the  spinal  column  behind  ; 
and  extendirig  across  the  chest  from  a 
little  within  the  right  nipple  to  a  little 
beyond  the  left  nipple.  The  whole  sac  is 
lengthened ;  its  smaller  end  reaches  up- 
wards almost  to  the  top  of  the  sternum  ; 
and  its  floor,  being  formed  by  the  central 
tendon  of  the  diaphragm,  presents  a  large 
spherical  prominence  that  bulges  down- 
wards into  the  abdomen,  occupies  the 
epigastrium,  and  reaches  as  low  as  the 
tip  of  the  ensiform  cartilage  and  the  lower 
edge  of  the  sixth  costal  cartilage.  The 
enlarged  and  swollen  sac  displaces  all  the 
organs  and  parts  surrounding  it.  In  front 
it  separates  the  two  lungs  from  each  other, 
so  as  to  uncover  the  pericardium  in  front 
of  the  heart  and  great  arteries.  It  pushes 
forwards  the  two  lower  thirds  of  the 
sternum,  the  ensiform  cartilage,  and  the 
adjoining  costal  cartilages,  especially  the 
left,  from  the  third  to  the  sixth  ;  and  by 
counter-pressure  backwards  it  compresses 
the  oesophagus,  the  descending  aorta,  the 
bifurcation  of  the  trachea,  and  the  left 
bronchus  between  itself  and  the  bodies  of 
the  vertebrae  upon  which  those  parts  rest. 
It  displaces  the  lungs  to  either  side  and 
backwards  ;  and  the  central  tendon  of  the 
diaphragm  wliere  it  forms  the  floor  of  the 
pericardium,  the  stomach,  and  the  left 
lobe  of  the  liver  downwards. 

The  artificial  distension  of  the  pericar- 
dium closely  corresponds  in  general  form 
with  its  natural  distension  from  pericar- 
ditis, wlien  the  amount  of  the  effusion  has 
reached  its  acme.  I  have  already  sketched 
at  page  496  what  I  believe  to  be  the  usual 
course  of  the  increase  of  the  effiision  from 
the  beginning  of  an  attack  of  pericarditis 
to  the  period  of  its  acme.  Wlien,  how- 
ever, the  inflammation  of  tlie  pericardium 
has  existed  for  some  time,  the  walls  of  the 
sac,  so  thin,  tough,  and  firm  in  health, 
become  comparatively  thick,  soft,  and 
yielding ;  and  as  the  sac  cannot  expand 
to  a  material  degree  either  upwards  to- 
wards the  neck,  or  downwards  towards 
the  abdomen,  it  yields  sideways  and  back- 
wards, and  widens  to  the  right  and  espe- 
cially to  the  left,  so  as  to  encroach  on  both 
lungs,  but  more  seriously  on  the  left  lung; 
as  may  be  seen  in  the  accompanying 
figure,  which  is  taken  from  a  case  of 
chronic  pericarditis  of  long  standing,  in 
which  the  sac  contained  three  pounds  and 
a_  quarter  of  fluid  (flg.  81).  When  thus 
distended,  the  sac  seems  to  occupy  the 
whole  front  of  the  chest  ;  and  it  com- 
pletely conceals  the  left  lung,  which  is 
pushed  backwards  and  compressed  by  it 
so  that  comparatively  little  air  is  admitted 
into  that  lung  at  its  lower  and  posterior 
part ;  this  effect  being  increased  by  the 
compression  of  the  left'bronchus. 
^  There  is  another  effect  of  this  disten- 
sion of  the  pericardium  to  which  I  have 
already  alluded,  its  inferred  effect  namely 


upon  the  heart  itself.  The  muscular 
walls  of  the  ventricles  are  so  thick,  and 
their  action  is  so  powerful,  that  the  direct 
effect  of  the  fluid  pressure  upon  them  can- 
not be  very  great.  But  the  pressure  of 
the  fluid  tells  inwards  upon  the  weak  and 
unresisting  walls  of  the  auricles,  the  vena 
cava  descendens  within  the  pericardium, 
and  the  pulmonary  veins,  so  as  to  com- 

Fig.  81. 


Case  of  pericarditis  in  -ffli'ch  one  sac  contained  3} 
lbs.  of  fluid.  The  patient  was  under  tlie  care  of  Sir 
Jamea  Alderson. 

press  and  lessen  those  vessels  and  the 
auricles,  and  to  resist  and  impede  the  cur- 
rents of  blood,  on  the  one  hand  from  the 
system  along  the  cava,  and  on  the  other 
from  the  lungs  along  the  pulmonary  veins. 
This  partial  blocking  of  the  double  stream 
from  the  system  and  the  lungs  to  the 
heart  lessens  the  contents  of  the  organ, 
and  tends  to  diminish  the  size  of  its  cavi- 
ties. At  the  same  time  the  supply  of 
blood  to  the  aorta  is  lessened,  and  the 
ascending  aorta  is  therefore  also  com- 
pressed by  the  fluid.  The  pulmonary 
artery,  however,  owing  to  the  obstacle  to 
the  flow  of  blood  through  the  lungs,  tends 
to  resist  the  pressure  of  the  fluid  in  the 
swollen  sac,  and  to  remain  distended. 

While,  however,  this  influence  on  the 
part  of  tiie  fluid  pressure  of  the  distended 
pericardium  is  at  work  compressing  the 
auricles  and  veins  ;  a  second  influence  is 
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at  work,  also  set  up  by  the  inflammation, 
to  counteract  the  first  influence,  and  to 
shield  to  some  extent  the  weaker  parts  of 
the  heart.  The  auricular  appendices 
shrink  at  an  early  stage,  and  the  walls  of 
the  auricles  and  veins  are  thickened  and 
somewhat  protected  from  the  pressure  of 
the  effused  fluid  by  a  leathery  coat  of 
mail  in  the  shape  of  the  roughened  and 
honej'combed  coating  of  lymph  that 
clothes  and  strengthens  the  ieeble  natu- 
ral walls  of  those  parts.  Thus  the  double 
march  of  the  inflammation  supplies  at  the 
same  time  a  compressing  fluid,  and  a  sus- 
taining covering  of  13'mph. 

The  distension  of  the  pericardium  with 
fluid  produces  two  other  eftects  on  the 
heart.  1.  The  heart  is  heavier  than  the 
fluid  in  which  it  plays,  and  its  ventricles 
consequently  tend  to  sink  Ijaekwards  so 
that  the  left  ventricle  rests  upon  the  pos- 
terior wall  of  the  pericardium,  just  as  the 
liver  sinks  backwards  when  the  al^domen 
is  distended  with  fluid  in  cases  of  ascites. 
2.  The  other  elfect  of  pericardial  disten- 
sion on  the  heart  is  the  lifting  or  tilting 
upwards  of  the  organ  within  the  sac.  The 
heart  is  attached  by  its  great  vessels  to 
the  posterior  and  upper  parts  of  the  sac, 
and  the  whole  organ,  therefore,  tends  to 
shrink  upwards  and  gravitate  backwards 
towards  its  points  of  attachment.  At  the 
same  time  the  accumulating  fluid  which 
occupies  in  volume  the  space  between  the 
lower  surface  of  the  heart  and  the  central 
tendon  of  the  diaphragm,  displaces  the 
organ  upwards  into  the  higher  part  of  the 
pericardium. 

The  natural  effect  of  this  gravitation, 
shrinking,  and  upward  displacement  of 
the  heart,  owing  to  the  great  accumula- 
tion of  fluid  in  the  sac,  would  be,  I  con- 
ceive, if  not  modified  by  other  agencies, 
to  cause  a  layer  of  fluid  to  be  interposed 
between  the  front  of  the  heart  and  the 
anterior  walls  of  the  chest.  Practically 
however  we  fiud  that  this  is  not  usually 
the  case  over  the  mass  of  the  ventri- 
cles ;  for  with  one  or  two  rare  exceptions 
we  can  always  feel  the  impulse  of  the 
heart  beating  sometimes  with  force,  some- 
times with  a  thrill,  in  the  second  and 
third,  or  third  and  fourth  left  spaces,  ex- 
tending from  the  edge  of  the  sternum  to 
above  and  beyond  the  nipple.  A  layer 
of  fluid  is,  however,  evidently  interposed 
between  the  lower  portion  of  the  front  of 
the  heart  and  the  anterior  walls  of  the 
chest. 

The  reasons  for  the  presence  and  pul- 
sation of  the  heart  in  the  upper  intercos- 
tal spaces  when  the  pericardium  is  distend- 
ed, I  believe  to  be,  firstly,  the  distension 
of  the  pulmonary  artery,  and  to  a  less  ex- 
tent, of  the  right  ventricle,  owing  to  the 
difficulty  with  which  the  blood  flows 
through  the  lungs ;  and.  secondly,  the 
raised  position  of  the  heart,  which  having 


left  the  broader  space  of  the  chest  below, 
where  it  enjoyed  free  play,  occupies  its 
narrower  space  above,  where  the  heart 
and  pericardium  are  as  it  were  grasped 
between  the  walls  of  the  chest  in  front 
and  the  bodies  of  the  vertel.ira;  behind. 
The  result  is  that  under  the  combined 
influence  of  the  elevation  of  the  heart; 
the  distension  of  the  pericardium  ;  and 
the  contracted  area  of  the  upper  part  of 
the  chest  in  which  the  heart  is  lodged,  the 
left  lung  is  displaced  from  before  the  or- 
gan and  the  right  and  left  ventricles,  and 
the  apex  and  the  great  arteries  beat 
against  the  higher  intercostal  spaces  with 
which  they  come  into  direct  contact.  In 
consequence  of  the  withdrawal  of  the 
lung  from  before  the  heart,  and  the  nar- 
rowing compass  of  the  portion  of  the 
chest  in  which  the  organ  is  situated,  its  im- 
pulse besides  being  raised,  is  also  widened 
outwards,  so  that  the  apex  beats  against 
the  third  or  fourth  space,  at  or  above  the 
level  of  the  left  nipple,  where  it  extends 
beyond  the  nipple  line. 

Although  the  upper  portion  of  the  right 
ventricle  is  in  immediate  contact  with 
the  walls  of  the  chest,  I  am  satisfied  that 
a  portion  of  the  fluid  effused  into  the  sac 
is  interposed  between  those  walls  and  the 
lower  portion  of  the  right  ventricle  over 
its  anterior  surface. 

"We  shall  afterwards  see  that  the  im- 
pulse is  raised  in  position  when  the  fluid 
in  the  pericardium  increases,  and  is  low- 
ered in  position  when  that  fluid  dimin- 
ishes, so  that  under  these  circumstances 
the  varying  amount  of  the  fluid  is  told  by 
the  varying  position  of  the  impulse. 

Cases  that  form  tlie  subject  of  this  inquiry 
into  the  physical  si(jns  if  pericarditis. — I 
possess  notes  of  44  of  my  G:i  cases  of  rheu- 
matic pericarditis,  of  the  increase,  acme, 
and  diminution  oi^  the  quantity  of  fluid  in 
the  pericardium,  as  shown  by  the  enlarg- 
ing and  lessening  area  of  the  dulness  on 
percussion  over  that  region  ;  the  progres- 
sive changes  in  the  position  of  the  im- 
pulse ;  and  the  variations  in  the  tone,  in- 
tensity, and  area  of  the  friction  sound ; 
all  of  which  signs  are  at  once  the  effects 
and  the  witnesses  of  the  advance  and  de- 
cline of  the  inflammation.  I  shall  now 
briefly  analyze,  point  by  point,  these  par- 
allel effects  in  those  cases. 


Peecussiox. 

Tlie  enlargecl  Area  of  Dulness  on  Perais- 
sion  over  tlte  Pericardium^  caused  by  the 
Increase  of  Fluid  in  the  Sac. — In  2'2  of  the 
44  cases  under  examination,  the  increased 
amount  of  fluid  in  the  pericardium,  as 
indicated  by  the  extended  area  of  dulness 
o\-er  that  region,  had  already  at  the  time 
of  its  first  observation  reached  its  acme, 


PERCUSSION. 


543 


and  from  that  time,  the  amount  of  fluid 
with  its  area  of  dulness  steadily  declined. 
One  of  these  cases  had  a  relapse  and 
proved  fatal  on  the  14th  day.  In  the 
remaining'  22  cases  the  period  of  the 
greatest  distension  of  the  sac  was  pre- 
ceded hy  a  gradual  increase,  and  was  fol- 
lowed by  a  more  gradual  decrease,  in  the 
amount  of  the  fluid ;  the  periods  of  in- 
crease, acme,  and  decrease  of  the  amount 
of  fluid,  being  shown  by  the  correspond- 
ing gradual  enlargement,  greatest  area, 
and  lessening  of  the  region  of  dulness  on 
percussion  over  the  pericardium.  In  11 
of  these  22  cases  there  was  a  single  rise 
and  fall  of  the  tide  of  the  efi'iision  ;  but  in 
the  11  remaining  cases  there  was  a  re- 
lapse, and  the  amount  of  efl\ision,  after 
lessening  considerably,  again  increased 
and  attained  to  a  second  acme.  In  five 
of  those  cases,  indeed,  there  was  a  second 
relapse,  so  that  the  fluid  in  the  pericar- 
dium presented  a  third,  and  in  one  of 
them  even  a  fourth  wave  of  increase. 

The  duration  of  the  whole  period  of  in- 
crease of  dulness  on  percussion  over  the 
region  of  the  pericardium  varied  much  in 
different  patients.  Of  the  22  cases  in 
which  the  region  of  dulness  had  attained 
to  its  greatest  area  at  the  time  of  the  flrst 
observation,  the  average  duration  of  the 
increased  dulness  from  the  effusion  into 
the  pericardium  was  eight  days,  the  ex- 
treme duration  varying  from  three  days 
on  the  one  hand,  to  se'^'cnteen  on  the 
other.  The  average  duration  of  the  pe- 
riod of  increased  dulness  in  the  11  cases 
in  which  there  was  a  gradunl  increase,  sin- 
gle acme,  and  a  decrease  in  the  amount  of 
fluid  effused  into  the  pericardium,  amount- 
ed to  fully  eight  days,  the  extreme  varia- 
tion ranging  from  four  to  thirteen  days. 
The  average  duration  of  the  whole  period 
of  increased  pericardial  dulness  was  more 
than  twice  as  long  in  the  11  cases  of  re- 
lapse, as  in  the  cases  with  a  single  acme, 
since  in  them  it  amounted  to  eighteen 
days,  the  extremes  varying  from  fourteen 
to  twenty-four  days. 

The  increase  of  fluid  in  the  early  stage 
was  usually  rapid.  In  one-half  of  the 
cases  in  which  this  increase  was  watched, 
the  area  of  dulness  had  reached  its  maxi- 
mum, on  the  second  or  third  day  after  the 
first  observation  (11  in  22),  and  in  all  but 
two  or  perhaps  three  of  the  remainder,  on 
the  fourth  or  fifth  day.  The  early  ad- 
vance of  the  dulness  was,  as  a  rule,  more 
slow  in  those  patients  who  suffered  from  a 
relapse  than  in  those  who  did  not  do  so. 

The  time  during  which  the  eflxision  into 
the  pericardium  remained  at  its  height 
was,  as  a  rule,  very  short,  In  39  of  the 
44  cases  the  region  of  dulness  extended 
over  its  greatest  area  for  about  a  single 
day.  It  may  have  lasted  longer,  luit  on 
the  next  examination,  made  usually  on 
the  following  day,  but  sometimes  later, 


the  tide  had  turned  and  the  extent  of  dul- 
ness had  lessened.  The  acme  of  the  peri- 
cardial dulness  lasted  two  days  in  three 
of  the  remaining  cases,  and  tliree  days  in 
two  of  them. 

The  period  of  the  decrease  of  the  effu- 
sion in  the  pericardium  was  much  longer 
than  that  of  its  increase,  its  average  dura- 
tion having  been,  as  we  have  already 
seen,  eight  days  in  the  22  cases  in  svbich 
the  efiiision  was  at  its  acme  on  the  flrst 
examination. 

We  thus  see  that  the  period  of  the  ad- 
vance of  the  effusion,  dating  from  the  time 
of  its  flrst  observation  in  the  early  stage, 
usually  lasted  about  three  days  ;  that  the 
period  of  the  acme  of  the  efiusion  was 
usually  observed  during  on\j  one  day  ; 
and  that  the  period  of  the  decline  of  the 
effusion  generally  lasted  about  eight  days. 

The  fluid  in  the  pericardium  begins  to 
increase  on  tlie  flrst  day  of  the  inflamma- 
tion ;  but,  as  it  necessarily  gravitates 
backwards  during  the  early  stages,  the 
effusion  docs  i:ot  appear  in  front  until  it 
has  accumulated  so  as  to  occupy  the  natu- 
ral hollow  at  the  back  of  the  sac,  and  the 
space  between  the  lower  surface  of  the 
heart  and  the  floor  of  the  pericardium. 
Dulness  on  percussion  over  the  i-cgion  of 
the  pericardium  therefore  docs  not  declare 
itself  until  the  inflammation  has  lasted 
for  a  day  or  two.  I  have  no  exact  indi- 
cations telling  how  soon  the  fluid  ad- 
vances to  the  front  of  the  heart  in  suffi- 
cient quantity  to  push  aside  the  lungs. 
That  it  must,  however,  have  been  rapid 
in  certain  cases  is  I  think  shown  by  the 
instance  given  on  next  page. 

The  efiusion  had  reached  its  acme  in 
one  patient  three  days  after  the  beginning 
of  the  attack  of  acute  rheumatism  ;  and 
the  increased  cardiac  dulness  was  ob- 
served for  the  flrst  time  on  the  fifth  or 
from  that  to  the  seventh  day  after  the 
beginning  of  the  illness  in  nine  cases. 
Pain  attacked  the  heart  in  three  cases  the 
day  before,  and  in  one  three  days  before 
the  first  appearance  of  increased  dulness 
over  the  pericardium  ;  and  from  one  to 
four  days  before  the  effusion  had  reached 
its  acme  in  eight  other  cases. 

Friction  sound,  like  increased  pericar- 
dial dulness,  is  not  present  at  the  first 
l)lusli  of  pericarditis,  and  in  my  cases 
the  two  signs  usually  appeared  at  the 
same  time.  "  Thus  they  did  so  in  16  of  the 
22  cases  in  which  the  dulness  on  percus- 
sion was  detected  in  the  early  stage; 
while  in  only  one  of  those  cases  did  the 
first  brush  of  the  friction  sound  precede, 
and  in  the  remaining  five  it  followed  the 
onset  of  the  increase'd  pericardial  dulness. 

The  upper  boundary  of  the  pericardial 
dulness  when  first  observed,  was  limited 
by  the  space  between  the  third  and  fourth 
left  cartilages  in  11  out  of  22  cases,  by  the 
fourth  cartilage  in  three  cases,  and  by  the 
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Fig.  82. 


Fig.  83. 


Figure  82,  from  a  youth  aged  17,  affected  with  rheumatic  pericarditis,  who  recovered  in 
nine  days  from  the  time  of  his  admissinn. 

Period  of  the  rajiid  increase  of  the  effusion  into  the  pericardium,  just  before  the  occurrence  of  its 
urine.     The  eifusion  completely  distendi'd  the  sac. 

Day  of  admission. 

Tiie  periairdiul  effusion  distends,  lengthens,  and  widens  the  sac,  to  the  same  extent  and 
with  the  same  eH'cut  as  when  the  healthy  pericardial  sac  is  artificially  distended  witli  fluid 
(see  figs.  79,  80,  p.  54U).  The  swollen  pericardium  is  pyramidal  or  shaped  like  a  pear,  as  in 
figure  SO.  Its  smaller  and  higlier  portion  (I,  1)  coritaijis  the  great  arteries  ;  and  its  larger 
portion  is  oocupi^'d  above  (2,  2)  by  the  heart,  and  below  (3,  3)  by  the  great  volume  of  fluid 
which  accumulati's  between  tin-  under  surface  of  the  heart  and  tin-  floor  of  the  pericardium. 
The  distended  jJericardium  displaces  the  lungs  upwards,  and  to  each  side;  and  the  dia^ 
pUragm,  liver,  and  stomach  downwards  :  and  the  fluid  in  the  sac  compresses  the  auricles; 
and  that  in  the  lower  portion  of  the  sac,  between  the  under  surface  of  the  heart  and  the  floor 
of  the  pericardium,  elevates  the  heart.  Owing  to  the  displacement  of  the  lungs  from  before 
the  pericardium,  the  whole  of  the  anterior  surface  of  the  heart  and  great  arteries  is  exposed, 
including  the  right  auricle  and  ventricle,  the  apex  and  front  of  the  left  ventricle,  the  ascend- 
ing aorta  within  the  pericardium  and  the  pulmonary  artery  ;  and,  owing  to  the  elevation  of 
the  heart  by  the  fluid,  that  organ  presses  and  rubs  with  increased  foi-ce  against  the  walls  of 
tlie  chest  in  front  of  it ;  the  anterior  surface  of  the  lienrt  at  its  lower  portion  is,  however, 
separated  from  the  sternum  and  cartilages  by  a  thin  layer  of  interposed  fluid. 

This  explanation,  and  that  which  follows,  given  imee  for  all,  will  apply  to  figures  83  ;  86, 
p.  551 ;  88,  p.  5.")3  ;  91,  p.  559  ;  and  94,  p.  57(j,  which  represent,  each  of  them,  the  single, 
or  first  or  second  acme  of  the  pericardial  effusion. 

There  is  prominence  over  the  region  of  the  pericardium,  the  left  costal  cartilages  and  ribs  from 
the  third  to  the  eighth  being  raised  and  moved  outwards. 

The  region  of  dulness  on  percussion  over  the  distfiidfd  pericardium  ("pericardial  dulness,"  see 
the  black  space)  indicates  the  extent  of  the  pericardial  efl'usion  ;  has  the  pj'ramidal  or  pear- 
shaped  form  of  the  distended  sac ;  and  extends  from  a  little  above  the  lower  end  of  the 
manubrium,  where  it  displaces  the  lungs,  down  almost  to  the  tip  of  the  ensiform  cartilage, 
where  it  intrudes  on  the  epigastrium.  The  lower  and  larger  portion  of  the  region  of  pericar- 
dial dulness  over  the  heart  and  the  great  body  of  the  effusion  is  more  than  twice  the  width 
of  its  upper  and  smaller  portion  over  the  arteries.  This  narrow  upper  portion  forms  there- 
fore a  peak  which  gives  to  the  region  of  pericardial  dulness  its  pear-shaped  form,  and  which 
rises  high  behind  the  sternum,  and  occupies  the  lower  portion  of  the  manubrium.  The  wider 
portion  of  the  region  of  pericardial  dulness  bears  chiefly  to  the  left ;  and  its  upper  border, 
starting  from  the  foot  of  its  narrower  portion,  is  on  a  levid  with  one  of  the  higher  left  costal 
cartilages  or  spaces.  The  upper  and  left  boundary  of  the  region  of  pericardial  dulness  is 
therefore  indented  ;  and  its  upper  border  is  much  higher  behind  the  manubrium,  than 
behind  the  adjoining  left  costal  cartilage  or  space  that  may  form  its  higher  limit.  The 
higher  and  narrower  region  of  pericardial  dulness  (1,  1)  over  the  ascending  aorta  and  pul- 
monary artery,  is  about  two  inches  in  width,  and  is  situated  behind  the  sternum,  on  a  level 
11  ith  the  first  and  second  spaces,  and  for  about  half  an  inch  to  tlie  left  of  it  in  those  spaces. 
The  lower,  larger,  and  wider  region  of  pericardial  dulness  that  extends  over  the  heart  itself 
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(2,  2)  and  over  tlie  acounralated  fluid  that  occupies  the  depending  portion  of  the  sac  helovr 
the  heart,  and  that  bulges  downwards  into  the  epigastric  space  (3,  3),  extends  from  the 
upper  edge  of  the  third  left  costal  cartilage,  and  the  corresjiending  portion  of  the  sternum, 
down  to  the  lower  edge  of  the  sixth  left  cartilage,  and  almost  to  the  tip  of  tlie  ensiform  carti- 
lage ;  and  from  about  an  inch  to  the  right  of  the  lower  lialf  of  tlie  sternum,  to  half  an  incii 
or  more  to  the  left  of  the  nipple.  The  lower  border  of  tlie  fiftli  cartilage,  and  a  line  running 
thence  across  the  sternum  to  the  fourth  right  space,  probably  forms  the  lower  Ixnmdary  of  the 
heart  (3,  2),  and  the  upper  boundary  of  the  depending  space  (3,  3)  occupied  by  the  volume 
of  the  fluid  distending  the  pericardial  sac. 

Tlie  impulse  of  the  heart  occupies  tlie  third  and  fourth  left  spaces  (sec  th(i  curved  lines  in 
those  spaces),  and  extends  in  the  latter  space  to  just  beyond  tlie  nipple ;  and  the  pulsation 
of  the  pulmonary  artery  is  felt  in  the  first  and  second  spaces  to  the  left  of  the  sternum ; 
where  the  first  impulse  is  followed  by  a  sharp  second  stroke,  which  is  synclironous  with  the 
loud  second  sound  of  the  pulmonary  artery,  and  wliich  gives  the  ell'cct  of  a  double  impulse, 
one  systolic  and  gradual,  the  other  diastolic  and  sliarp. 

Figure  83,  from  the  same  patient  as  figure  82. 

Period  of  the  acme  of  pericardial  effusion. 

Third  and  fourth  days  after  admission. 

The  explanation  of  pericardial  effusion  and  dulness  given  with  figure  82,  applies  also  to 
this  figure. 

The  pericardial  effusion,  which  distended  the  sac  on  the  day  of  admission  (see  fig.  82)  has 
steadily  increased  in  quantity  since  then,  so  that  the  whole  pericardium  has  become  enlarged, 
and  has  yielded  sideways,  and  especially  to  the  left ;  but  it  has  )iot  h'Ugthened  from  above 
downwards.  In  this  patient,  therefore,  the  rer/ion  of  pericardiid.  dnhic^s  (s-m^  the  black  S2:)ace) 
during  the  acme  is  unusually  wide,  and  especially  along  its  left  border;  this  increased  width 
being  fully  as  great  above  over  the  great  vessels  (1,  1),  as  lower  down  over  and  below  the 
heart  (2,  2,  3,  3).  The  left  boundary  of  the  regiim  of  pericardial  dulness  over  tlie  great 
arteries  (1,  1)  extends  about  an  inch  to  the  left  of  the  sternum,  in  the  first  and  second 
spaces  ;  while  the  left  boundary  of  the  large  region  of  pericardial  dulness  over  and  below 
the  heart,  extends  fully  half  an  inch  to  the  left  of  the  manmiary  line  (2,  2,  3,  3).  In  all 
other  respects,  except  the  increase  of  the  dulness  to  the  left,  the  region  of  pericardial  dulness 
corresponds  with  figure  82,  taken  on  tlie  day  of  admission.  The  ajiex  of  the  left  ventricle 
seems  in  this  case  to  be  behind  the  fourth  left  rib  or  space,  and  the  lower  boundary  of  the 
heart  probably  extends  along  the  upper  edge  of  the  fifth  left  cartilage,  and  across  the  corre- 
sponding portion  of  the  sternum  ;  the  heart  having  been  much  elevated  by  the  increase  of 
the  fluid,  which  interposes  itself  between  the  anterior  surface  of  the  heart  at  its  lower  border 
and  the  walls  of  the  chest. 

The  prominence  over  the  region  of  the  pericardium  has  increased. 

The  impulse  is  peculiar  ;  it  is  felt  beating  (4th  day)  from  the  first  to  the  third  left  costal 
cartilages,  while  the  third  ,and  fourth  spaces  are  retracted  during  the  systole  (see  the  curved 
and  straiglit  lines  in  those  spaces).  These  movements  give  to  the  impulse  the  appearance 
of  an  undulation.  The  interposition  of  the  fluid  between  the  apex  and  lower  border  of  the 
front  of  the  heart  and  the  walls  of  the  chest  has  combined  with  the  elevation  of  the  organ  to 
raise  the  impulse. 

For  later  views  of  this  case  see  figures  84,  85,  p.  549. 


third  cartilage  in  seven  cases.  In  one 
patient  only  did  the  dulness  on  its  first 
observation  reach  as  higli  as  the  second 
space. 

The  increase  of  the  region  of  dulness 
over  the  pericardium  was  sometimes  grad- 
ual, sometimes  rapid.  In  rare  instances 
the  gradual  ascent  was  slow  and  irregular. 
As  a  rule,  however,  the  ascent  was  rapid. 

The  contour  of  the  area  of  dulness  on 
percussion  over  the  pericardium  when 
swollen  with  fluid  in  acute  rheumatism 
corresponds  very  closely  with  the  outline 
of  the  sac  when  distended  with  water 
after  death.  (See  figures  79,  80,  p.  540). 
In  a  paper  in  the  '  Provincial  Medical 
Transactions  I  gave  illustrations  of  the 
area  of  pericardial  dulness  in  which  the 
boundary  lines  of  the  effusion  were  ascer- 
tained with  care,  and  I  here  give  figures 
of  those  cases  (flgs.  82,  83,  p.  544  ;  84,  85, 
p.  549 ;  86,  87,  p.  551 ;  88,  89,  p.  553);  and 
elsewhere,  views  taken  from  a  case  of 
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pericarditis  in  St.  Marj-'s- Hospital,  which 
show  the  same  point  during  v;irious  stages 
of  the  affection.  (See  figures  90,  91,  p. 
559;  9-2,  93,  p.  575  ;  94,  p.  570.) 

The  form  of  the  region  of  pericardial 
dulness  clianges  as  its-  area  increases,  its 
upper  boundary  Ijeing  then  on  a  higher 
level  over  the  sternum  than  over  the. 
costal  cartila-cs,  instead  of  being,  as  in 
health,  on  the  same  level.  Tlie  pericar- 
dial dulness,  at  the  same  time,  extends 
further  down^vards  in  tlie  manner  shown 
in  the  figures  just  referred  to,  so  as  to  in- 
trude on  the  abdomen,  and  to  replace  the 
liver  and  stomach  to  a  degi-ee  proportion- 
ate to  the  amount  of  the  elfused  fluid.      _ 

When  the  increase  of  fluid  m  the  peri- 
cardium reaches  its  heiglit,  and  the  sac  is- 
completely  distended,  the  area  of  dulness. 
over  the  aftected  rcsion  is  pyramidal,  or, 
more  exactly,  pear-shaped,  and  it  extends, 
over  and  beyond  tlie  heart,  and  in  front, 
of  the  great  vessels.     The  inner  borders. 
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of  tlie  right  and  left  lungs  are  pushed  to 
each  side  by  tlie  distended  sac,  so  as  to 
expose  the  whole  of  the  heart  and  the 
great  vessels. 

The  region  of  dulness  over  the  great 
vessels  extends  upwards  from  the  level  of 
the  third  cartilages,  sometimes  as  high  as 
across  the  middle  of  the  manubrium,  or 
within  an  inch  of  the  top  of  the  sternum, 
but  more  usually  to  a  little  above  the 
junction  of  the  manubrium  with  the  long 
bone  of  the  sternum,  or  about  two  inches 
below  the  upper  end  of  the  bone.  This 
space  of  dulness  over  the  aorta  and  pul- 
monary artery  extends  across  the  whole 
widtli  of  the  sternum  and  reaches  some 
distance  to  the  left  of  it,  in  the  first  and 
second  spaces. 

The  area  of  the  region  of  dulness  over 
the  heart  itself  and  the  lower  portion  of 
the  distended  pericardium,  may  extend 
across  the  chest  from  an  inch  or  more  to 
the  right  of  the  lower  portion  of  the  ster- 
num to  an  inch  beyond  the  left  nipple  ; 
and  from  above  downwards  from  the 
second  cartilage  to  the  lower  edge  of  the 
sixth  cartilage.  Tlie  extreme  measure- 
ment from  side  to  side  of  the  whole  region 
of  pericardial  dulness  may  vary  from  four 
and  a  half  to  six  inches,  and  somewhat 
diagonally  from  above  downwards,  from 
five  and  a  half  to  seven  inches. 

The  lower  portion  of  the  region  of  dul- 
ness, from  side  to  side,  for  the  extent  of 
about  two  inches  from  above  downwards, 
is  situated  below  the  lower  boundary  of 
the  heart ;  and  is  entirely  occupieil  by  the 
effused  fluid,  which  here,  as  I  have  before 
shown,  displaces  the  heart  upwards,  and 
the  diaphragm,  stomach,  and  liver  down- 
wards to  an  extent  corresponding  to  the 
amount  of  tlie  effusion. 

The  width  of  the  region  of  pericardial 
dulness  in  front  of  the  great  arteries  is 
usually  about  two  inches,  and  this  region 
usuahy  ascends  above  the  upper  boundary 
of  the  heart  to  an  extent  varying  from  one 
inch  to  an  inch  and  a  half. 

This  upper  region  of  pericardial  dulness 
over  the  great  arteries,  which  is  two  inches 
wide,  is  much  narrower  than  the  great  re- 
gion of  dulness  over  the  heart  itself,  wdiich 
at  its  upper  portion  is  above  four  inches 
wide,  the  greater  width  of  the  cardiac 
portion  of  tlie  region  of  dulness  being 
gained  chiefly  to  the  left.  This  sudden 
widening  of  the  area  of  pericardial  dulness 
from  distension  of  the  sac  gives  that  area 
a  peaked  form  above,  and  an  indented 
outline  along  its  left  upper  border,  that 
distinguish  it  from  the  equally  high  and 
extensive  area  of  cardiac  dulness  due  to 
adherent  pericardium  and  v;'.lvular  dis- 
ease, when  the  heart  is  enlarged  in  all 
directions  and  especially  upwards  and  to 
the  left,  and  when  the  upper  left  border 
of  the  region  of  cardiac  dulness  presents  a 


very  gradual  inclination  downwards  and 
to  the  left  without  a  break.  (Compare 
figure  88  with  figure  8t),  p.  r,r,?j.)  This 
pear-shaped  outline  of  the  region  of  dul- 
ness over  the  pericardium  is  quite  charac- 
teristic, and  indicates  with  certainty  tlie 
presence  of  extensive  efiusion  into  the 
sac. 

Among  the  forty-four  cases,  the  upper 
boundary  of  the  region  of  dulness  wlien 
the  effusion  had  reached  its  acme  was 
over  the  first  space  or  second  cartilage  in 
ten  cases,  over  the  second  space  in  tweuly- 
two,  and  over  the  third  cartilage  in  twelve. 
In  those  cases  that  suffered  a  relapse,  the 
first  acme  was  as  a  rule  higher,  and  the 
second,  and  scill  more  the  third  acme  were 
lower  than  the  single  acme  in  cases  that 
had  no  relapse. 

If  the  position  of  the  upper  boundary  of 
the  pericardial  dulness  over  the  cartilages 
and  their  spaces  is  known,  the  whole  area 
of  the  region  of  dulness  over  the  pericar- 
dium may  be  inferred  with  considerable 
accuracy  ;  since  the  whole  outline  of  tliat 
ari'a  shrinks  when  its  upper  boundary  is 
lowered,  and  widens  when  it  is  raised. 
In  this  respect  with  certain  definite  reser- 
vations, the  upper  border  of  the  region  of 
pericardial  dulness  over  the  cartilages  and 
spaces  to  the  left  of  the  upper  half  of 
the  sternum,  serves  to  measure  the  whole 
area  of  dulness  and  to  define  its  complete 
outline ;  just  as  the  ebb  and  flow  of  the 
tide,  or  the  rise  and  fall  of  a  flood  indi- 
cated on  a  measuring  post,  will  tell  any 
one  accurately  acquainted  with  the  coast, 
or  the  contour  lines  of  the  country,  the 
exact  area  over  which  the  land  is  covered 
by  water. 

If  the  upper  boundary  of  pericardial 
dulness  reach  to  the  second  space,  the 
contour  line  defining  the  dulness  extends 
— to  within  an  inch  of  the  top  of  the  ster- 
num ;  an  inch  beyond  the  right  edge  of 
the  lower  half  of  that  bone ;  and  more 
than  an  inch  below  its  lower  end,  where 
it  may  descend  as  far  as  the  tip  of  the 
ensiform  cartilage ;  to  the  lower  edge  of 
the  left  sixth  cartilage ;  and  about  an 
inch  beyond  the  left  nipple.  (See  figures 
88,  p.  ^)h.j  ;  91,  p.  559.)  If  the  upper  mar- 
gin of  dulness  be  limited  by  the  third 
space,  the  boundary  line  extends — across 
tlie  sternum  on  a  level  witli  the  third 
costal  cartilages ;  to  the  right  edge  of 
that  bone  ;  and  to  fuUy  half  an  inch  below 
its  lower  end  ;  to  the  upper  edge  of  the 
sixth  cartilage  ;  and  to  the  left  nipple. 
(8ee  figures  84,  p.  5-19  ;  90,  p.  559.)  The 
lungs,  the  diaphragm,  the  liver,  and 
stomach  are  all  correspondingly  displaced, 
to  a  greater  degree  all  round  when  the 
upper  limit  of  dulness  is  over  the  second 
cartilage  ;  and  to  a  lesser  degree  all  round 
when  that  limit  is  over  the  third  space. 
The  intermediate  position  of  the  upper 
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edge  of  dulness  over  the  other  cartilages 
iiiid  spaces  gives  an  intermediate  outUne 
of  the  whole  area. 

The  restrictions  to  this  rule  are  due  to 
age  and  sex,  to  previous  afi'ections  of  other 
organs,  to  valvular  disease  of  the  heart  of 
old  standing,  to  coinciding  affections  of 
the  lungs,  especially  the  left  lung,  to  the 
duration  of  the  attack  of  pericarditis  and 
the  occurrence  of  relapses,  to  accompany- 
ing endocarditis,  to  the  progress  of  the 
disease,  and  to  its  terminations,  whether 
in  complete  restoration  to  health,  the 
valves  being  intact,  in  valvular  disease, 
or  in  pei'icardial  adhesions.  These  re- 
strictions are  numerous  in  appearance, 
but  practically  they  seldom  interfere 
with  the  rule  just  stated  of  the  corre- 
spondence of  the  whole  area  of  dulness 
with  the  boundary  of  a  particular  part 
of  it. 

The  rule  that  the  region  of  pericardial 
dulness  in  rheumatic  pericarditis  enlarges 
over  corresponding  areas  in  different  eases, 
holds  good  in  young  persons  of  both  sexes, 
and  in  women.  In  men,  however,  the 
bony  framework  of  the  chest  is  larger, 
the  lungs  are  more  ample  and  cover  the 
heart  to  a  greater  extent,  and  the  dia- 
phragm is  lower  than  in  boys,  j^ouths,  or 
women.  The  result  is,  that  in  men  both 
the  upper  and  lower  boundaries  of  the 
region  of  pericardial  dulness  are  lower 
than  in  the  classes  just  spoken  of.  Thus 
the  upper  boundary  of  dulness  during  the 
acme  was  over  the  third  cartilage  in  8  out 
of  14  cases  of  rheumatic  pericarditis  in 
men  ;  while  in  the  whole  of  those  of  the 
female  sex  so  affected,  except  one,  that 
boundary  was  above  the  third  cartilage. 
In  nearly  one-third,  or  3  in  11  of  the  male 
youths  with  rheumatic  pericarditis,  the 
upper  boundary  of  the  region  of  dulness 
during  the  acme  "svas  over  the  third  car- 
tilage. This  is  due  to  the  fact  that  in  the 
male  sex,  the  lungs  at  a  comparatively 
early  period  are  more  largely  developed 
than  in  the  female  sex. 

When  rheumatic  pericarditis  attacks  a 
heart  enlarged  from  previous  valvular 
disease,  the  pericardial  sac,  being  more 
ample,  is  capable  of  containing  a  larger 
amount  of  fluid,  and  the  region  of  peri- 
cardial dulness  is  of  greater  relative  width 
than  when  the  affection  attacks  the  virgin 
heart. 

If  the  lower  lobe  of  the  left  lung  shrinks, 
owin|  to  the  combined  effect  of  the  com- 
pression of  that  lobe  and  of  the  left  bron- 
chus by  the  swollen  sac,  and  of  pleurisy 
with  or  without  pulmonary  apoplexy,  a 
condition  of  things  by  no  means  unusual, 
the  whole  area  of  pericardial  dulness 
tends  towards  the  left,  and  its  left  border 
comes  into  direct  contact  wdth  the  ribs  at 
the  side. 

Changes  in  the  Form  of  the  Outline  of 
Perimrdial  Dulness  caused  by  Variations  in 


the  P7-ogrf:ss  and  Termination  cf  the  Affec- 
tion.— If  the  attack  lasts  long,  the  peri- 
cardial sac,  as  I  have  already  stated,  be- 
comes softened,  it  yields  sideways,  and 
becomes  "widened  to  the  left  and  right, 
while  it  is  not  proportionally  lengthened 
above  and  below  (see  figure  81,  p,  541). 
This  is  especially  to  be  noted  when  re- 
lapses take  place,  and  when  the  effusion, 
after  lessening  in  quantity,  again  in- 
creases.    (See  figure  94,  p.  576.) 

If  the  afl'ection  passes  quickly  through 
its  stages,  and  the  recovery  is  perfect,  the 
hi.'art  being  restored  to  health,  the  changes 
of  the  increase,  the  acme,  and  the  decline 
of  the  pericardial  effusion  and  of  the  area 
of  pericardial  dulness  pass  through  the 
course  I  have  described.  (See  figures  82, 
83,  p.  544;  84,  85,  p.  549.) 

If,  however,  the  heart  becomes  enlarged 
owing  to  the  estaljlishment  of  valvular 
disease,  the  lessening  and  disappearance 
of  the  effusion  are  delayed,  and  the  area 
of  dulness  is  somewhat  widened  and 
lowered,  especially  towards  the  left. 

If  along  with  valvular  disease,  adhe- 
sions of  the  heart  are  established,  the 
whole  organ  is  enlarged,  upwards,  down- 
wards, and  sideways.  The  outline  of  the 
area  of  dulness  loses  its  characteristic 
pear-shaped  form,  and  its  peaked  outline 
over  the  great  vessels  gives  place  to  a 
gradual  widening  of  that  area  from  above 
downwards,  that  corresponds  with  the  en- 
larged outline  of  the  heart  itself.  (Com- 
pare figure  88  with  figure  89,  p.  553. ) 


PROSHNEIsrCB  OVEK  THE  EeGION  OF 
THE  PeKICAEDIUM. 

Increased  dulness  on  percussion  over 
the  region  of  the  pericardium  is  the  only 
reliable  sign  of  the  increase  of  fluid  in  the 
sac.  Increased  prominence  of  the  costal 
cartilages  over  the  heart,  with  widening 
of  the  spaces  between  them,  form,  how- 
ever, a  secondary  sign  of  some  interest 
and  value. 

In  my  paper  before  alluded  to,  I  state 
that  the  distension  of  the  pericardial  sac 
by  fluid,  besides  displacing  the  surround- 
ing organs,  pushes  forward  the  sternum, 
elevates  the  costal  cartilages  from  the 
second  to  the  seventh,  widens  the  spaces 
between  the  cartilages  and  ribs  from  the 
second  to  the  sixth  or  seventh,  pushes 
outwards  the  sixth  left  rib,  and  causes 
some  degree  of  prominence  over  the  left 

side.  ,     .,, 

This  condition  was  observed  with  care 
in  one  or  more  of  the  cases  of  pericarditis 
examined  by  me  in  the  Xottingham  Hos- 
pital. I  find  that  prominence  over  the 
reo-ion  of  the  pericardium  was  noticed  by 
me  in  19  of  63  cases  of  rheumatic  pericar- 
ditis under  my  care  in  St.  Mary's  Hos- 
pital.    More  than  three-fourths  of  those 
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patients  (l.j  in  19)  were  males,  -wliile  onlj- 
4  were  females.  The  cardiac  prominence 
is  obscured  in  women  by  the  mamma  ; 
that  sign  having  been  observed  in  onlj' 
one-seventh  of  the  female  cases  of  rheu- 
matic pericarditis  (4  in  27),  while  it  was 
noticed  in  nearly  one-half  of  the  male 
cases  (15  in  36). 

The  increased  prominence  over  the  re- 
gion of  the  heart  was  usually  noticed  when 
the  elTusion  into  the  pericardium  was  at 
its  height,  and  it  lessened  when  the  effu- 
sion declined.  In  the  greater  number  of 
the  cases  (12  in  19),  the  prominence  over 
the  region  of  the  heart  is  described  in 
general  terms,  but  in  seven  its  area  was 
specified.  In  one  of  these  it  extended 
from  the  second  cartilaa;e  to  the  sixth;  in 
two,  from  the  third  to  the  sixth;  in  three, 
from  the  third  to  the  fifth  ;  and  in  the  re- 
maining one,  from  the  fourth  cartilage  to 
the  sixth. 

In  these  cases  the  cartilages  yielded  to 
the  distension  of  the  sac,  and  were  dis- 
placed by  it  forwards  and  upwards  ;  with 
the  good  effect  of  somewhat  relieving  the 
pressure  exerted  by  the  swollen  sac  on 
those  important  structures,  the  bifurca- 
tion of  the  trachea,  the  left  bronchus,  the 
ffisophagus,  and  the  aorta,  that  are  situ- 
ated between  the  back  of  the  pericardium 
and  the  bodies  of  the  dorsal  vertebrce. 
The  prominence  over  the  cardiac  region 
caused  by  the  forward  pressure  of  the  en- 
larged pericardium,  points  out  that  a  seri- 
ous counter-pressure  backwards  is  exerted 
at  the  same  time  on  the  three  vital  tubes 
that  I  have  just  named,  which  convey  air 
to  the  lungs,  and  especially  the  left  lung, 
food  to  the  stomach,  and  blood  to  the 
lowerhalf  of  the  frame.  Indeed,  the  true 
value  of  this  sign  is  that  its  presence  re- 
veals to  us  at  the  surface,  the  existence  of 
deep  and  serious  pressure  on  important 
internal  parts,  a  pressure  that  is  aug- 
mented when  the  superficial  prominence 
increases,  and  that  is  relieved  when  that 
prominence  lessens. 

It  is  to  be  remarked  that  at  the  same 
time  that  the  sternum  and  cartilages  over 
the  region  of  the  distended  pericardium 
are  rendered  prominent  with  the  effect  of 
somewhat  lessening  the  pressure  of  the 
swollen  sac  upon  the  bifurcation  of  the 
trachea,  the  left  bronchus,  the  cesophagus 
and  the  aorta — the  dorsal  portion  of  the 
spinal  column  deepens  itself  and  curves 
backwards  so  as  to  afford  increased  space 
for  the  swollen  sac,  and  those  important 
tubes  that  are  compressed  b}'  it.  At  the 
same  time  the  patient  sits  up,  and  even 
leans  forward,  so  as  to  allow  of  the  gravi- 
tation downwards  and  forwards  of  the 
fluid  in  the  pericardium.  By  this  attitude, 
and  the  deepened  spinal  curvature,  in- 


I  deed,  the  pressure  of  the  distended  .?ac 
,  upon  those  vital  parts  is  materially  les- 
sened, breathing  and  swallowing  are  ren- 
dered less  difficult,  and  blood  is  supplied 
through  the  descending  aorta  with  greater 
freedom  to  the  body  and  lower  limbs. 


Tub  Position  of  the  Ijipulse  of  the 
Heart  ix  Cases  of  Pericakditis. 

"When  the  amount  of  fluid  in  the  peri- 
cardium has  increased  so  as  to  enlarge 
the  area  of  dulness  on  percussion  over  the 
region  of  the  heart,  the  seat  of  the  im- 
pulse is  raised  and  extended  outwards. 

I  gave  figures  of  three  cases  of  pericar- 
ditis with  great  increase  of  fluid  in  the 
sac,  in  my  paper  on  the  position  of  the  in- 
ternal organs,  in  which  the  impulse  was 
present  in  the  third  and  fourth  spaces,  in- 
stead of  occupying  its  usual  position  in 
the  fourth  and  fifth  spaces.  In  that  paper, 
attention  was  I  believe  called  for  the  first 
time  to  the  elevation  of  the  impulse  in 
cases  of  pericarditis  with  effusion  into  the 
sac. 

In  thirty-seven  of  the  forty-four  eases 
of  rheumatic  pericarditis,  the  exact  posi- 
tion of  the  impulse  during  successive 
visits  is  stated,  in  five  others  the  impulse 
is  described,  but  its  situation  is  not  speci- 
fied, and  in  tlie  remaining  two  the  im- 
pulse was  almost  or  quite  imperceptible. 

In  examining  these  cases  I  shall  study 
the  position  of  the  impulse  from  two 
points  of  view,  (1)  the  elevation  of  its 
lower  boundary;  (2)  its  diffusion  into  the 
higher  intercostal  spaces  during  the  pe- 
riod of  the  increase  of  fluid  in  the  peri- 
cardium. 

(1)  The  Elevation  o/tte  Lower  Boundary 
qfjhe  Impulxc. — In  fourteen  cases,  the  ex- 
tent of  dulness  on  percussion  over  the  re- 
gion of  the  pericardium  increased,  and 
the  effusion  attained  to  its  acme  after  the 
first  observation  ;  and  in  twelve  of  these 
the  impulse  occupied  a  higher  position  at 
the  time  of  the  acme  than  at  that  of  the 
first  observation,  while  in  two  its  position 
was  unchanged. 

In  twenty-two  of  the  patients  the  amount 
of  fluid  in  the  pericardium  was  at  its 
greatest  height  or  acme  at  the  time  of  the 
first  observation  ;  and  as  the  eftusion  les- 
sened, in  eisiliteen  of  these  the  lower 
boundary  of  tlu;  impulse  fell,  in  three  it 
was  stationary,  and  in  one  it  became 
hirjlier  in  position. 

We  thus  see  that  in  thirty  of  these 
thirty-seven  cases  of  rheumatic  pericar- 
ditis,' the  lower  boundary  of  the  impulse 
was  raised  in  position  when  the  amount 
of  effusion  in  the  pericardium  was  at  its 
acme. 
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Fig-  84.  Fig.  85. 


For  previous  views  of  this  case,  see  figures  82,  83,  page  544. 

Figure  84,  from  a  youth  aged  17,  affected  with  rheumatic  pericarditis. 

Period  of  the  decline  of  the  pericardial  effusion. 

Sixth  day  after  the  acme  of  pericardial  effusion,  eighth  day  after  admission. 

The  pericardial  effusion  has  diminished  to  a  great  extent,  and  the  sac,  no  longer  distended, 
has  contracted,  so  that  it  has  lost  its  pear-shaped  form,  and  resumed  more  nearly  that  of  the 
heart  itself,  a  little  modified  and  enlarged  by  undue  fulness  above.  The  lower  loorder  of  tlie 
heart  is  much  lower  than  during  the  acme,  being  situated  behind  the  fifth  cartilage,  and  the 
lower  boundary  of  the  pericardium  is  much  higher  ;  it  no  longer  protrudes  into  the  epigastric 
space,  but  has  shrunk  upwards,  being  situated  behind  the  upper  third  of  the  ensiform  carti- 
lage, and  behind  or  above  the  niiper  edge  of  the  sixth  left  cartilage.  The  right  ventricle 
and  the  apex  of  the  left  ventricle  are  exposed  ;  but  the  upper  part  of  the  conus  arteriosus 
and  of  the  front  of  the  left  ventricle,  the  pulmonary  artery,  and  the  ascending  aorta,  are 
covered  with  lung. 

The  prominence  orer  the  pericardium  has  almost  disappeared  and  the  left  side  has  nearly 
resumed  its  natural  shape. 

The  region  of  pericardial  dulness  (see  the  black  space)  corresponds  with  the  lessened  amount 
of  the  pericardial  effusion,  and  instead  of  being  pear-shaped,  or  longer  than  it  is  broad,  as  it 
was  during  the  acme,  it  lias  now  more  nearly  the  contour  of  the  natural  region  of  cardiac 
dulness,  and  is  broader  than  it  is  long.  It  still,  however,  presents  a  peaked  form  at  its 
upper  border  behind  the  sternum,  where  that  border  is  on  a  level  with  the  third'cartilage,  and 
where  it  is  still  much  higher  than  its  upper  border  to  the  left  of  the  sternum,  which  is  situ- 
ated at  the  third  left  space.  Its  lower  border  is  situated  behind  the  upper  third  of  the 
ensiform  cartilage  ;  and  its  right  and  left  borders  are  respectively  behind  the  right  margin  of 
the  sternum,  and  within  the  left  nipple. 

The  impulse  is  felt  in  the  first,  second,  third,  and  fourth  left  spaces,  being  feeble  in  the 
fourth  space.     (See  the  curved  and  circular  lines  in  those  spaces.) 

Figure  85,  from  the  same  patient  as  figures  82,  83,  84. 

Period  of  the  disappearance  of  the  pericardial  effusion  and  restoration  of  the  heart  to  its  natural 
position,  which  is,  however,  still  rather  high. 

Eighth  day  after  the  acme  of  pericardial  effusion,  tenth  day  after  admission. 

There  is  no  pericardial  effusion,  and  the  chest  has  resumed  its  natural  shape. 

The  region  of  cardiac  dulness  (see  the  black  space)  has  regained  its  natural  form,  and  is  no 
longer  preternaturally  higher  behind  the  sternum  than  to  the  left  of  it.  Its  upper  boundary 
Is  situated  behind  tlie  fourth  cartilage,  and  the  adjoining  portion  of  the  sternum,  its  lower 
boundary,  is  behind  the  fifth  space  and  the  upper  end  of  the  ensiform  cartilage  ;  its  right 
margin  is  a  little  to  the  left  of  the  middle  line  of  the  sternum,  and  its  left  border  is  fully  half 
an  inch  within  the  mammary  line. 


In  one-flfth  of  the  cases  (7  in  .37)  the 
lower  boundary  of  the  impulse  was  pushed 
up  as  high  as  the  third  space,  and  in 
three-flfths  of  them  it  was  present  in  the 
fourth  space  (21  in  07).     In  two  patients, 


one  with  disease  of  the  aortic  and  mitral 
valves,  the  other  with  that  of  the  mitral 
valve  alone,  of  some  standing,  the  im- 
pulse was  seated  in  the  sixth  space,  in 
three  cases  it  occupied  the  fifth  space,  and 
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in  three  it  was  felt  over  the  third  carti- 
lage. 

The  existence  of  previous  valvular  dis- 
ease, owing  to  the  increased  size  of  the 
heart  in  such  cases,  exercised  a  marked 
influence  on  the  position  of  the  lower 
boundary  of  the  impulse,  and  as  a  rule 
lessened  or  prevented  its  ascent  during 
the  acme  of  the  eftusion.  Thus,  of  five  pa- 
tients of  this  class,  all  of  whom  had  allec- 
tion  of  the  mitral  valve,  and  one  of  them 
of  the  aortic  valve  also,  in  two  the  lower 
boundary  of  the  impulse  occupied  the 
sixth  space,  in  two  the  fifth  space,  and  in 
one  it  was  seated  in  the  fourth  space. 

If  we  deduct  from  the  thirty-seven  cases 
these  fn-c  with  valvular  disease,  which 
are  exceptional  both  in  their  nature  and 
as  regards  the  influence  of  the  effusion  on 
the  seat  of  the  impulse,  we  find  that  in 
only  one  of  the  remaining  thirty-two  pa- 
tients was  the  lower  lioundary  of  the  im- 
pulse as  low  as  the  fifth  space  during  the 
acme  of  the  eflusion. 

These  cases  of  previous  valvular  disease 
are  exceptional  in  another  point  of  vio^v. 
In  three  of  these  five  patients  the  position 
of  the  lower  boundary  of  the  impulse  was 
not  higher  during  the  acme  of  the  efi"usion 
than  at  other  times.  If  we  deduct  these 
five  cases  from  the  thirty-seven  under 
review,  we  find  that  in  only  three  of  the 
remaining  thirty-two  cases  was  the  posi- 
tion of  the  lower  boundary'  of  the  impulse 
unchanged  during  the  acme  of  the  effusion, 
while  in  twenty-nine  of  them  it  was  defi- 
nitely higher  than  in  health. 

Extent  to  which  the  Lower  Boundary  nf 
the  Tnqiuhe  was  Bahcd,  u'lien  the  Effusion 
into  the  Pcricardiitni  was  at  its  Height  or 
Acme. — In  the  twelve  patients  in  whom 
the  acme  of  the  effusion  was  reached  after 
the  first  observation  of  increased  dulness 
on  percussion,  and  in  whom  the  lower 
boundary  of  the  impulse  was  then  ele- 
vated, the  impulse  at  its  lower  boundary 
ascended  two  spaces  in  two  instances 
(compare  figure  00  with  figure  91,  p.  '"i"!.*),  a 
space  and  a  half  in  one,  one  space  in  six, 
and  less  tlian  a  space  in  three  cases  ;  and 
it  descended  after  the  acme  two  spaces  in 
five  instances,  one  space  in  five,  less  than 
a  space  in  one,  and  in  the  remaining  case 
its  descent  was  not  observed. 

In  the  eighteen  cases  in  which  the  effu- 
sion had  attained  to  its  acme  at  the  time 
of  the  first  observation  the  lower  boundary 
of  the  impulse  subsequently  descended 
two  spaces  in  three  patients,  one  space  in 
thirteen,  one  rib's  breadth  in  one,  and 
half  a  space  in  one  case. 

If  we  combine  these  thirty  cases  in  one 
group,  we  find  that  the  lower  boundary 
of  the  impulse  was  higher  during  the 
acme  of  the  effusion  than  in  the  natural 
state  by  two  spaces  in  eight  cases,  by  one 
space  in  nineteen,  and  by  less  than  a  space 
in  tliree  cases. 


Time  ocnqned  during  the  Ascent  and  the 
Bcseeid  of  the  Lmecr  Bouudury  of  the  Im- 
pidse  in  connection  resjicclicely  with  ttie  In- 
crease, the  Acute,  eend  the  Beclinc  of  the 
Fluid  in  tlie  Pericardiuin. — In  the  twelve 
cases  in  which  the  impulse  at  its  lo^er 
boundary  ascended  to  its  highest  point 
after  the  first  observation,  and  during  the 
period  of  the  increase  of  the  pericardial 
effusion,  the  time  occupied  by  its  ascent 
Avas  from  one  to  two  days  in  nine  cases, 
and  from  four  to  six  da)  s  in  three  cases. 

The  lower  boundary  of  the  impulse  fell 
from  its  highest  position  to  its  natural  one 
in  from  one  to  two  daj'S  in  ten  cases,  in 
from  three  to  nine  days  in  eighteen,  and 
in  sixteen  days  in  two  out  of  a  tolal  of 
thirty  cases.  The  ascent  of  the  lower 
boundary  of  the  impulse  ^^•as  therefore 
more  rapid  than  its  descent. 

Behdion  hetteecn  the  E.rlmt  of  the  Effusion 
in  the  Pcricardiani,  and  the  Heiglit  ef  tlie 
Lmrer  Bejundary  ef  the  Impulse.  —  The 
clinical  facts  just  given  show  that  the 
lower  boundary  of  the  impulse  was  raised 
by  the  increase  of  the  fluid  in  the  pericar- 
dium ;  and  we  find,  therefore,  as  a  rule,  a 
relation  between  the  extent  of  the  elliision 
and  the  height  of  the  impulse  in  these 
cases  of  pericarditis.  But  this  rule  is  re- 
versed in  a  small  group  of  exceptional 
cases,  amounting  to  seven,  in  which  the 
upper  limit  of  tlie  effusion  was  as  high  as 
the  first  space  or  the  second  cartilage ; 
while  the  lower  boundary  of  the  impulse 
was  present  in  the  sixth  space  in  one,  in 
the  fifth  space  in  two,  in  the  fourth  space 
in  three,  and  in  the  third  space  in  only 
one  of  these  cases.  Three  of  these  pa- 
tients in  whom  the  impulse  was  low  had 
valvular  disease  of  old  standing,  a  condi- 
tion that,  as  I  have  already  shown,  pre- 
vents or  lessens  the  ascent  of  the  impulse. 
(2)  The  Diffusion  of  the  Biqndsc  over  the 
Higher  Intercostal  Speaxs  during  the  Acme, 
and.  Decline  of  tlie  Fhdd  in  tlie  Periceirdium. 
■ — In  three-fifths  of  the  cases  (•22  in  37) 
the  impulse,  at  the  time  of  the  acme  of 
the  eftusion,  extended  upwards  above  its 
lower  boundary  to  the  extent  of  one  or 
more  of  the  higher  intercostal  spaces.  In 
more  than  one-half  of  these  cases  the  im- 
pulse was  felt  beating  as  high  as  the 
second  space  (12  in  22),  while  in  less  than 
one-half  of  them  its  upper  limit  was  the 
third  space  (10  in  22).  The  extent  to 
which  the  impulse  was  felt  in  the  higher 
spaces  was  naturally  regulated  by  the 
position  of  its  lower  boundary.  Thus,  the 
impulse  was  bounded  below  by  the  fourth 
space  in  ten  cases,  and  in  eight  of  these  it 
extended  up  to  the  third  space  or  carti- 
lage, and  to  the  second  space  in  only  two  ; 
while  in  eight  other  patients  the  impulse, 
which  was  bounded  below  by  the  third 
space  or  cartilage,  spread  upwards  to  the 
second  space.  According,  therefore,  to 
the  degree  to  which    the    impulse  was 
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Fipure  86  from  a  housemaid  aged  17,  affected  with  rlieumatic  pericarditis. 

Period  of  the  first  acme  of  pericanlinl  effusion,  iifth  day  after  admission. 

Tlie  explanation  of  pericardial  effusion  and  dulness  given  witli  figure  82,  page  644,  applies 
also  to  this  figure. 

The  pericardial  effusion  extends  less  to  the  left  and  more  to  the  right  than  in  figure  83,  page 
544  (acme  of  pericardial  effusion),  and  is  of  about  equal  extent  in  the  two  figures  from  above 
downwards.  The  heart,  whicli  is  enlarged,  is  elevated  by  the  fluid,  but  to  a  less  degree 
tlian  in  figure  87,  its  lower  boundary  being  probably  situated  behind  the  lower  border  of  the 
fifth  cartilage,  and  just  above  the  lower  end  of  the  sternum. 

The  whole  front  of  the  heart  is  exposed,  including  the  right  auricle  and  ventricle,  the 
apex  and  front  of  the  left  ventricle,  the  ascending  aorta  within  the  pericardium,  and  the 
pulmonary  artery. 

The  region  of  pericardial  dulness  (see  the  Mack  si^ace)  extemls  from  a  little  above  the  lower 
end  of  the  manubrium  and  tlie  second  left  space,  down  to  the  tip  of  the  ensiform  cartilage, 
and  the  middle  of  the  sixth  cartilage  ;  and  from  a  little  over  an  inch  to  the  right  of  Un; 
lower  half  of  the  sternum,  to  a  litth.'  beyond  the  left  mammary  line.  The  area  of  dulness 
includes  (1,  1)  the  region  of  the  great  arteries  ;  (2,  2)  that  of  the  heart ;  and  (3,  3)  that  of 
the  volume  of  the  effused  fluid  below  the  heart,  and  projecting  downwards  into  the  epigastric 
space. 

The  impulse  is  less  elevated  than  in  figure  83  (acme),  being  situati'd  in  the  second,  third, 
and  fourth  sp.aces.      (See  the  curved  and  circular  lines  in  those  spaces.) 

The  friction  sound  (represented  by  zigzag  lines,  the  systolic  lines  being  thick,  the  diastolic 
thin),  is  heard,  double,  over  the  whole  length  of  the  sternum,  being  audible,  with  pressure 
over  its  upper  third  (tlie  great  arteries),  and  without  pressure  over  its  lower  two-thirds; 
and  is  also  audible  with  pressure  from  the  third  to  the  fifth  left  cartilages  (right  ventricle)  ; 
and  over,  but  not  beyond  the  apex  of  the  left  ventricle. 

A  loud  mitral  murmur  is  audible  extensively  to  the  left  of  the  heart. 

Figure  87  from  the  same  patient  .as  figure  86. 

Period  rf  tlie  decrease  of  the  pericardial  effusinn  after  the  first  acme. 

Eighth  day  after  admission,  third  afti;r  the  aenir — for  the  sounds.  Eleventh  day  after 
admission,  sixth  after  the  acme — for  the  pericardial  effusion  and  dulness,  and  impulse. 

The  pericardial  e/fnsim,  has  lessened  considerably,  but  is  still  present  in  considerable  quan- 
tity. The  right  ventricle  and  the  apex  and  front  of  the  left  ventricle  are  completely  exposed; 
and  the  left  "border  of  the  right  auricle,  and  the  lower  portions  of  the  ascending  aorta  and 
pulmonary  artery,  are  also  brought  into  view.  The  heart  (2,  3),  which  is  enlarged,  has 
dropped  down  into  its  natural  place,  and  even  extends  Ijeyond  that  ])lace,  at  its  lower  and 
left  boundaries.  The  amount  of  effusion  between  the  under  surface  of  the  heart  and  the 
floor  of  the  pericardium  (3,  3)  is  very  small. 

The  region  of  perirj,nli<d  dulness  (see  the  black  space)  has  lessened  considerably  in  area  ;_it 
extends  from  between  tlie  second  spaces,  behind  the  sternum,  down  to  the  lower  third  of  tne 
ensiform  cartilage  ;  from  the  third  left  space  to  the  upper  border  of  the  sixth  cartilage ;  an,l 
from  the  right  edge  of  the  sternum  to  a  point  an  inch  beyond  the  left  mammary  line.  Thei-e 
is  reason  to" believe  that  adhesions  have  formed  at  tlie  apex,  so  that  the  latter  boundary  is 
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not  pericardial  but  cardiac.  The  region  of  dulness  over  the  Rreat  arteries  (1,  1)  is  still  very 
marked  but  has  materially  lessened  ;  that  over  the  heart  (2,  2)  being  still  extensive;  and 
tliat  over  the  depending  portion  of  the  pericardial  effusion  between  the  under  surface  of  the 
heart  and  the  floor  of  the  pericardium  (3,  3)  being  very  narrow,  indeed  a  mere  strip. 

The  impulse  of  the  apex  is  felt  in  the  sixth  space,  considerably  to  the  left  of  the  nipple. 
The  position  of  the  impulse  elsewhere  is  not  mentiom-d  in  the  report,  but  I  have  given  it  in 
the  figure  as  being  present  in  the  fourth  and  fifth  spaces,  because  three  days  later,  at  the 
time  of  the  second  acme,  it  was  felt  in  those  spaces,  as  well  as  in  the  second  and  third  spaces. 
(See  the  circles  and  curved  line  in  tliose  spaces.) 

Tlic  friction  sound  (see  the  zigzag  lines,  systolic  thick,  diastolic  thin)  on  the  seventh  day 
had  increased  consideralily  below  and  to  the  right,  and  lessened  above  and  to  the  left.  It 
was  audible  over  the  sternum  from  below,  but  not  above,  the  level  of  the  second  spaces,  and 
thence  down  to  the  tip  of  the  ensiform  cartilage;  to  the  right  of  the  lower  half  of  the  sternum; 
and  over  the  left  cartilages,  from  the  third  to  the  seventh,  where  it  extended  about  two 
inches  lielow  the  heart ;  but  it  was  inaudible  over  the  region  of  the  apex,  where  there  were 
probable  adhesions. 

For  the  later  views  of  this  case,  see  figures  88,  89,  p.  553. 


raised  by  the  increased  amount  of  fluid  in 
the  pericardium,  it  was  felt  beating  in  the 
second  and  third  spaces,  or  the  third  and 
fourth  spaces,  instead  of,  as  in  health,  the 
fourth  and  fifth  spaces. 

In  these  cases  there  were  two  agencies 
at  work  :  one,  the  increase  of  fluid  in  the 
pericardium,  which  elevated  the  heart 
and  its  impulse  both  at  their  lower  and 
upper  boundaries  into  the  contracted 
space  at  the  higher  part  of  the  chest,  and 
caused  the  heart  to  beat  against  the  left 
upper  spaces  ;  the  other,  the  enlargement 
from  distension  of  the  right  ventricle  and 
especiallj'  of  the  pulmonary  artery,  owing 
to  the  dilRculty  with  which  the  blood 
passes  through  the  lungs  from  the  com- 
bined effect  of  the  pressure  upon  the 
auricles  by  the  fluid  in  the  swollen  sac, 
and  the  existence  of  endocarditis  with 
mitral  regurgitation.  The  enlarged  right 
ventricle  and  pulmonary  artery  displace 
the  lungs,  and  pulsate,  the  former  against 
the  third,  the  latter  usually  against  the 
second  space  ;  and  in  that  space  the  double 
beat  of  the  artery  is  then  felt,  the  first 
being  feeble,  the  second  sudden  and  like 
a  shock,  coinciding  witli  a  feeble  first  and 
intensified  second  sound  heard  over  the 
same  situation.  When  the  heart  is  much 
raised,  it  is  evident  that  the  conns  arteri- 
osus must  sometimes  occupy  the  second 
space,  the  pulmonary  artery  being  ele- 
vated into  the  first  space. 

After  the  acme,  when  the  amount  of 
the  fluid  in  the  pericardium  lessened,  the 
position  of  the  impulse,  as  we  have  just 
seen,  as  a  rule  descended  at  its  lower 
boundary,  but  it  generally  retained  its 
place  at  its  upper  boundary.  Sometimes, 
indeed,  the  impulse  extended  upwards  as 
well  as  downwards  during  the  period  of 
the  lessening  of  the  effusion. 

The  clinical  facts  that  I  have  just  re- 
lated as  to  the  extension  of  the  impulse 
into  the  upper  region  during  the  succes- 
sive periods  of  the  increase,  the  acme, 
and  the  decrease  of  the  effiision  into  the 
piTicardium ;  while  its  lower  boundary 
steadily  rose  during  the  increase,  and  fell 
during  the  decrease  of  the  fluid,  are  to  be 


traced  I  consider  to  a  succession  of  causes. 
I  have  just  considered  the  two  agencies 
that  are  at  work  to  extend  the  impulse 
into  its  higher  region  during  the  periods 
of  the  increase  and  acme  of  the  efi'usion  ; 
the  increase  namely  of  the  pericardial 
fluid  elevating  the  heart  into  the  con- 
tracted space  of  the  chest  above  ;  and  the 
enlargement  of  the  right  ventricle  and 
pulmonary  artery  from  obstruction  to  the 
flow  of  blood  through  the  lungs.  During 
the  decline  of  the  fluid  the  first  of  these 
influences  is  reversed,  for  the  heart  de- 
scends into  its  natural  place,  where  it 
beats  with  comparative  freedom  ;  but  the 
second  influence,  the  enlargement  of  the 
right  ventricle  and  pulmonary  artery  from 
obstruction  through  the  lungs,  often  re- 
mains in  full  force  to  retain  the  impulse 
in  its  higher  position  ;  and  this  influence 
is  frequently  added  to  by  other  causes 
that  have  a  like  effect.  These  additional 
influences  include  the  thickening  and 
matting  of  the  inflamed  pericardium  ;  the 
possible  adhesion  from  pleurisy  of  the 
left  lung  to  the  pericardium  at  its  upper 
border  ;  and  the  deficient  or  absent  ex- 
pansion of  this  portion  of  the  lung  from 
adhesion  and  other  causes,  such  as  pul- 
monary apoplexy,  and  the  imperfect  gen- 
eral use  of  the  left  lung.  These  views 
derive  additional  confirmation  from  the 
fact  that  in  all  the  cases  save  one  in 
which  the  impulse  extended  over  the 
higher  spaces  during  both  the  acme  and 
the  decline  of  the  effusion,  there  was  en- 
docarditis with  mitral  incompetence,  and 
in  several  of  them,  aortic  incompetence 
also. 

Position  of  the  Imjndse  after  the  Decline 
of  the  Pericardial  Effusion  during  the  Later 
Stages  of  Elieumatic  Pericarditis ;  and  after 
its  Cessation.— ^Yhen  the  efi'usion  disap- 
pears and  the  heart  resumes  its  natural 
position,  and  when  the  lungs  again  cover 
the  great  vessels  and  the  upper  part  of  the 
organ  in  front,  the  impulse  as  a  rule  de- 
scends into  its  natural  position,  and  is 
again  felt  in  the  fourth  and  fifth  spaces. 

In  those  patients  in  whom  the  heart  be- 
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Fig.  88.  Fig.  89. 


For  previous  views  of  this  patient  see  figures  86,  87,  page  551. 

Figure  88,  from  a  housemaid  aged  17. 

Period  of  the  second  acme  of  pericardial  effusion  owing  to  a  relapse  of  pericarditis. 

From  tlie  fourteenth  to  the  eighteenth  day  after  admission,  from  the  tentli  to  the  fourteenth 
day  after  the  first  acme  (figure  86),  and  from  tlie  third  to  the  seventli  day  after  the  period 
of  decrease  of  the  effusion  illustrated  in  figure  87.     The  period  of  the  acme  lasted  four  days. 

The  explanations  of  pericardial  effusion,  prominence  and  dulness,  given  with  figure  82,  at 
page  544,  apply  also  to  this  figure. 

The  pericardial  effusion  has  increased  again  to  a  very  great  extent.  The  heart  is  consider- 
ably enlarged,  and  is  probably  adlierent  at  the  apex  ;  its  lower  boundary  is  tlierefore  much 
lower  than  during  the  first  acme,  figure  8(5,  and  apparently  reaches  down  to  the  sixth  carti- 
lage, and  the  middle  of  the  ensiform  cartilage.  The  effusion  has  increased  very  mucli,  espe- 
cially upwards,  downwards,  and  to  tlie  right ;  but  owing  probably  to  adliesions  at  the  apex, 
it  has  been  stationary  or  has  lessened  in  area  at  the  left  side — compared  with  its  amount 
and  area  during;  the  period  of  decrease  of  the  effusion  after  tlie  first  acme  shown  in  figure  87. 
The  effusion  extends  much  higher  and  more  to  the  right  tlian  during  the  first  acme  (figure 
86),  but  it  is  of  the  same  extent  at  its  lower  and  left  boundaries  in  tliis  as  in  the  first  acme. 
The  area  of  tlie  effusion  was  much  wider  in  relation  to  its  lengtli,  and  especially  towards  the 
left,  in  the  single  acme  shown  in  figure  83,  owing  to  the  enlargement  of  the  sac  from  long- 
continued  distension,  than  it  is  in  this  instance,  in  which  the  expansion  of  the  sac  to  the  left 
has  been  apparently  stopped  by  the  probable  adhesion  of  the  apex  and  front  of  the  left  ven- 
tricle. 

The  whole  front  of  the  heart  and  great  arteries  is  exposed,  including  the  right  auricle  and 
ventricle,  the  apex  and  front  of  the  left  ventricle,  and  the  ascending  aorta  and  pulmonary 
artery. 

The  region  of  pericardial  dulness  (see  the  black  space),  corresponding  to  tlie  pericardial  effu- 
sion, extends  very  high,  or  to  within  an  inch  of  the  episternal  notch  ;  far  to  the  right,  or 
nearly  two  inches  to  the  right  of  the  sternum;  low  down,  or  below  the  ti]j  of  the  ensiform 
cartilage;  and  owing  probably  to  adhesions  at  the  apex,  proportlonatily  less  far  to  the  leit, 
or  fully  half  an  inch  to  the  left  of  the  mammary  line.  The  region  of  dulness  oyer  the  arteries 
is  unusually  high  and  narrow.  Its  width  on  the  first  day  of  the  acme  was  little  more  than 
one  inch ;  but  it  had  increased  to  about  two  inches  on  the  fourth  day,  when  its  upper  border 
was  not  quite  so  high  as  on  the  first  day  of  the  acme  at  its  upper  part. 

The  impulse  is  extensive  but  not  strong,  the  double  pulsation  over  the  pulmonary  artery- 
being  felt  over  the  second  and  third  spaces  ;  and  the  impulse  of  the  heart,  over  the  third, 
fourth,  and  fifth  spaces,  where  it  extends  beyond  the  nipple  (see  the  curved  lines  and  circles 
in  those  spaces).  The  lower  boundary  of  the  impulse  has  therefore  l"«'n  elevated  from  the 
sixth  space  to  the  fifth  since  the  period  of  the  decrease  of  the  effusion  following  the  first  acme, 
shown  in  figure  87 ;  it  is,  however,  lower  in  this  second  acme  than  it  was  in  the  first  acme, 
when  it  occupied  the  fourth  space.  it,-   \  • 

The  friction  sound  (see  the  zigzag  lines,  the  systolic  lines  being  thick,  the  diastolic  thin)  is 
scarcely  audible  anywhere  without  pressure,  but  with  pressure  it  is  heard,  double,  over  the 
whole  region  of  the  pericardial  dulness  except  over  the  apex  and  front  of  the  left  ventricle, 
where  there  are  probably  adhesions,  and  where  a  loud  mitral  murmur  prevails.     The  rub- 
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bing  sounds  are  louder  over  the  two  lower  thirds  of  the  stenmm  and  to  each  side  of  it,  than 
higher  up. 

Figure  89,  from  the  same  patient  as  figures  86,  87,  88. 

Period  of  comphtp  adhesion  of  tlie  periainliiim  to  the  heart. 

For  pei-icaidial  duluess — fifty-two  days  after  admission,  thirty-nine  to  forty-three  days 
after  the  second  acme. 

Foi-  the  impulse — eiglity-eight  days  after  admission,  when  the  dulness,  tested  by  post- 
mortem examination,  was  ab"ut  tlie  same  as  on  the  fifty-third  day  after  admission. 

The  rtf/ion  of  jKricariJIiil  dulness  (see  tlie  black  space)  is  vi'iy  I'xtensive,  measuring  about 
seven  iuelies  from  left  to  right,  with  a  slight  downward  inclinaticni,  and  nearly  five  inches 
from  above  downwards.  Its  \ipp'T  boundary  was  behind  the  lower  border  of  the  manu- 
brium ;  its  lower  boundary,  behind  the  lower  end  of  the  ensiform  cartilage,  the  sixth  left 
space  and  the  seventh  left  rib  :  its  right  boundary  was  situated  midway  between  the  right 
nipple  and  the  edge  of  the  sternum  ;  and  its  left  boundary  extended  to  the  sixth  and  seventh 
ribs  at  the  outer  side  of  the  cliest. 

The  impulse  on  the  fifty-third  day  was  present  in  the  fourth,  fifth,  and  sixth  spaces  from 
two  inches  within,  to  two  inches  without,  the  nipple  line,  and  was  quite  absent  from  the 
sternum  and  the  spaces  between  tint  cartilages  ;  since  that  time  the  patient  has  been  getting 
gradually  worse  ;  and  the  impulse  has  been  becoming  gradually  stronger  and  more  exten- 
sive, and  is  now,  on  the  eighty-ninth  day,  felt  over  the  whole  sternum,  the  epigastrium,  and 
the  cartilages  to  each  side,  and  on  the  left  side  down  to  the  seventh  left  rib,  where  it  brats 
against  the  outer  side  of  the  chest  (see  the  curved  lines  occupying  all  that  reKJon).  The 
impulse  heaves  up  rather  slowly  during  the  systole,  and  immediately  after  it,  falls  suddenly 
backward.  The  impulse  in  the  first  and  second  spaces,  over  the  pulmonary  artery,  is 
double,  protruding  slightly  during  the  systole,  and  going  back  with  a  flapping  rapid  move- 
ment during  the  diastole,  conveying  the  impression  of  a  sharp  impulse  or  shock,  synchro- 
nously with  the  second  sound.  Ninety-first  day.  The  impulse  is  still  felt  over  the  sternum, 
but  feebler  than  two  days  ago,  similar  in  character,  but  not  felt. 


comes  .again  healthy  after  the  attack,  the 
size,  position  and  customary  beat  of  the 
organ  are  restored  :  but  in  those  in  whom 
valvular  disease  is  established,  the  nature 
and  extent  of  the  disease  are  made  appa- 
rent by  the  force,  extent,  and  position  of 
the  impulse.  When  the  resulting  mitral 
disease  is  severe,  the  impulse  of  both  the 
right  and  left  ventricles  is  extended,  and 
is  felt  beating  from  the  lower  half  of  the 
sternum  to  the  left  nipple.  When,  how- 
ever, the  mitral  alleotion  is  slight,  and 
such  as  scarcely  or  not  at  all  to  interfere 
with  the  function  of  the  organ,  then  the 
impulse  resumes  its  natural  boundary  and 
strength ;  and  thus  the  impulse  becomes 
a  true  measure  of  the  extent  of  the  valvu- 
lar disease.  When  both  the  aortic  and 
mitral  valves  are  affected,  the  apex-heat 
and  the  impulse  generally  of  the  left  ven- 
tricle become  more  markedly  developed, 
the  action  of  the  right  ventricle  being  still 
unduly  strong.  In  those  comparatively 
rare  cases  in  which  the  aortic  valve  is 
alone  affectetl,  the  right  ventricle  is  un- 
touched ;  but  the  size  and  foree  of  the  left 
ventricle  are  increased  in  exact  proportion 
to  the  increased  labor  thrown  upon  that 
cavity  by  the  degree  of  the  crippling  of 
the  valve.  The  apex-beat  and  general 
shock  of  the  left  ventricle  become  ex- 
tended outwards  beyond  the  left  nipple, 
and  downwards  intothe  sixth  space,  when 
the  valvular  affection  is  great;  btit  they 
are  held  almost  within  the  natural  limits 
when  it  is  slight.  When  the  heart  be- 
comes adherent  and  there  is  disease  of  one 
or  more  of  its  valves,  the  impulse  of  the 
organ  becomes  extended  in  every  direc- 


tion— to  the  right,  over  and  beyond  the 
sternum  ;  to  the  left  beyond  the  line  of 
the  nipple  ;  downwards,  over  the  ensiform 
cartilage,  and  even  below  it  in  the  epigas- 
trium ;  and  especially  upwards,  to  the 
second  space  and  to  the  adjoining  portion 
of  the  sternum.  In  some  cases  the  whole 
impulse  bears  at  first  forwards  during  the 
systole,  and  then  drags  the  walls  of  the 
chest  in  a  characteristic  manner  back- 
wards ;  while  in  other  cases,  in  which 
there  is  complete  fibrous  attachment  of 
the  adherent  pericardium  to  the  sternum, 
that  bone  and  the  adjoining  costal  car- 
tilages are  steadily  drawn  inwards  iluriiig 
the  systole,  and  spring  forwards  with  a 
shock  during  the  diastole.  An  essential 
difference  is  also  established  between  the 
influence  of  respiration  on  the  area  of  the 
impulse  of  the  adherent  and  the  non-ad- 
herent heart.  AVhen  the  heart  is  not  ad- 
herent, a  deep  inspiration,  by  drawing 
down  the  heart  and  covering  it  with  the 
expanded  lungs,  causes  a  complete  transfer 
of  the  impulse  from  the  fourth  and  fifth 
spaces  to  the  epigastrium  and  the  sixth 
and  seventh  cartilages ;  but  when  the 
heart  is  adherent,  the  outspread  dragging 
impulse  almost  retains  its  position  during 
a  deep  inspiration,  neither  materially  less- 
ening its  area  over  its  upper  borders,  nor 
materially  increasing  it  below.  There  is, 
in  short,  no  transfer,  such  as  occurs  when 
there  are  no  adhesions,  of  the  impulse 
during  a  deep  breath  from  the  intercostal 
spaces  to  the  ensiform  cartilage  and  epi- 
gastrium and  the  adjoining  left  costal 
cartilages.  Thus  in  a  patient  who  hns 
recovered  from  rheumatic  endo-periuar- 
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ditis  we  are  enabled  to  judge  by  the 
position  and  force  of  tlie  impulse,  whether 
the  valves,  if  affected,  are  seriously  or 
only  slightly  afiiicted ;  and,  by  the  extent 
to  which  the  play  of  the  impulse  is  influ- 
enced by  respiration,  whether  the  valvular 
affection  is  combined  or  not  with  exten- 
sive and  bindint;  adhesions  of  the  heart. 


ViBKATioK  OR  Thrill  felt  by  the 

HAXI)    OVER    THE    REGION    OF    PERI- 
CARDIAL Priction. 

A  sense  of  vibration  or  thrill  was  felt 
over  the  seat  of  the  friction  sound  at  the 
region  of  its  greatest  intensity  in  fully 
one-fifth  of  the  patients  with  rheumatic 
pericai'ditis  (13  in  63). 

In  seven  of  the  cases,  or  more  than  one- 
half  of  them,  the  thrill  was  felt  over  the 
whole  region  of  the  impulse,  extending  in 
two  instances  over  the  second  and  third 
left  spaces,  in  one,  over  the  spaces  from 
the  second  to  the  fifth,  in  three,  over  those 
from  the  tliird  to  the  fifth,  and  in  one, 
from  tlie  fourth  to  the  sixth  spaces. 

In  two  other  instances  the  thrill  was 
confined  to  the  second  space,  apparently 
over  the  pulmonary  artery,  in  three  to  the 
region  of  the  apex,  and  in  the  remaining 
case  it  was  present  both  over  the  second 
space  and  the  apex.  In  all  these  patients 
the  friction  sound  was  harsh  and  grating, 
vibrating,  or  creaking  in  cliaracter. 

In  those  cases  in  which  the  vibration 
was  felt  over  the  whole  region  of  the  im- 
pulse, the  thrill  was  present  at  the  time 
of  the  acme  of  the  effusion,  or  in  one  in- 
stance two  days  after  it ;  and  the  same 
may  be  said,  with  one  exception,  of  those 
in  which  the  vibration  was  felt  in  the 
second  space. 

The  duration  of  the  thrill  was  short.  It 
was  observed  for  only  one  day  in  seven 
cases,  for  two  days  in  three,  for  three 
days  in  two  cases,  and  for  four  consecutive 
days  in  the  remaining  one.  In  two  cases, 
the  thrill,  after  being  absent  from  its  pre- 
vious scat  over  the  body  of  the  heart  for 
several  days,  returned  over  a  limited  space 
when  the  surfaces  were  comparatively 
dry,  the  effusion  having  disappeared. 

The  character  of  the  friction  thrill  or 
vibration  is  peculiar,  and  differs  from  the 
thrill  due  to  altered  Islood-currents,  chiefly 
in  the  following  points.  Tlio  blood-thrill 
presents  a  succession  of  equal  vibrations, 
often  like  those  made  by  the  vibrating 
musical  cord  ;  is  diffused  ;  has  a  focus  of 
greatest  intensity,  from  which  it  lessens 
and  fades  away  all  round  ;  gives  the  im- 
pression to  the  hand  of  being  deeply  seated 
as  well  as  superficial ;  begins,  when  dias- 
tolic after  the  impulse  ends,  and  often 
continues,  when  systolic,  for  a  short  period 
after  the  cessation  of  the  beat  of  the  ven- 
tricle ;    retains    its    character,    position, 


focus  of  intensity,  and  general  outspread, 
unchanged  or  witli  only  slight  modifica- 
tions from  day  to  day  :  and  finally,  has  a 
long  previous  history  pointing  to  an  afiec- 
tion  of  the  lieart,  and  probably  dating 
from  an  attack  of  acute  rheumatism.  The 
friction  thrill  or  vibration,  on  the  other 
hand,  is  shallow,  giving  a  sensation  as  if 
it  were  made  just  under  the  hand  l)y  the 
rubbing  together  of  two  rough  surfaces  ; 
has  often  a  grating,  rasping,  or  irregu- 
larly vibrating  character ;  presents  no 
focus  of  intensity,  but  is  spread,  with 
varying  force,  over  the  region  of  the  im- 
pulse ;  begins  and  ends  rather  aljruptly, 
being  limited  to  the  period  of  the  impulse 
and  not  passing  beyond  or  preceding  it ; 
does  not  end  with  an  abrupt  shock  ;  is 
short-lived  and  transient,  and,  if  felt  on 
one  or  two  following  claj's,  it  always 
clianges  in  extent,  and  perliaps  in  posi- 
tion, and  alters  in  character  ;  and  finally 
has  a  short  previous  history  of  local  pain, 
extended  dulness  on  percussion,  increased 
prominence  over  the  region  of  the  peri- 
cardium, and  elevated  impulse.  Some- 
times, however,  the  blood-thrill  and  the 
friction-thrill  are  so  much  alike  that  they 
cannot  be  distinguished  by  the  hand. 
The  character  of  the  thrill  is,  honever,  at 
once  cleared  up  by  the  ear  ;  the  friction- 
thrill  being  accompanied  by  a  friction 
sound  which  is  in  all  cases  increased  by 
pressure,  and  is  most  vibrating,  grating, 
or  creaking  and  harsh  at  the  very  seat  of 
the  vibration  ;  while  the  blood-thrill  is 
accompanied  by  the  murmur,  usually 
musical,  that  distinguishes  the  valvular 
affection. 

The  thrill  of  presystolic  murmur  is  dis- 
tinguished by  the  position  of  the  thrill 
over  and  to  the  left  of  the  interventricular 
septum,  the  peculiar  large  vibrating  char- 
acter of  the  murmur ;  the  abrupt  shook 
wdth  which  the  thrill  and  murmur  ter- 
minate ;  the  persistency  of  the  thrill, 
murmur,  and  shock  from  day  to  day  ;  and 
the  long  previous  history. 

The  character  of  the  friction  sound  pre- 
sented in  the  various  cases  a  close  approx- 
imation to  the  character  of  tlie  thrill  or 
vibration. 

The  sensation  conveyed  to  the  hand 
when  applied  over  the  scat  of  thrill  in  tlie 
thirteen  cases  under  examination  Avas  not 
always  of  the  same  character.  Thus, 
under  these  circumstances  the  hand  felt  a 
sense  of  orating  or  rasping  in  two,  of 
vibration  in  four^  and  of  thrill  in  seven  of 
the  cases. 

On  listening  over  the  region  of  the 
thrill  or  vibration  in  these  cases  a  loud 
harsh  friction  sound  was  heard  in  seven 
patients,  in  five  of  whom  the  sound  was 
described  as  being  "to  and  fro  ;"  in  five 
others  of  them  there  was  a  noise  resem- 
bling the  creaking  of  leather;  in  three  the 
sound  was  grating,  in  one  rasping,  in  two 
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vibrating,  in  one  grazing,  and  in  one 
"cliurning. "  In  several  of  tlicse  cases 
the  friction  sound  presented,  as  we  have 
already  seen,  difterent  phases  at  different 
periods  of  their  progress.  In  all  of  them 
the  friction  sound  became  less  harsh  and 
extensive  when  the  vibration  or  thrill 
over  the  region  of  the  pericardium  ceased 
to  be  perceptible. 

It  is  to  be  remarked  that  when  the 
thrill  was  perceptible  in  these  cases,  espe- 
cially if  it  extended  over  the  ventricles, 
and  was  not  limited  to  the  region  of  the 
apex  or  that  of  the  pulmonary  artery,  the 
area  of  the  friction  sound  was  increased 
as  well  as  the  intensity.  In  one  of  the 
cases  the  rubbing  sound  was  audible  over 
the  whole  front  of  the  chest,  and  in  sev- 
eral of  the  patients  it  spread  downwards 
to  the  ensiforra  cartilage  and  to  the  left 
and  right  seventh  and  eighth  costal  car- 
tilage. 

The  character  of  the  friction  sound, 
associated  with  the  presence  of  a  thrill 
over  the  heart  and  great  vessels,  whether 
creaking  or  grating,  vilsrating  or  rustling, 
or  to  and  fro,  will  be  considered  in  the 
next  section, 

ArSCtrLTATIOlT. 

Position  and  Character  of  the  Sounds 
heard  over  the  Heart  and  Pericardium  dur- 
ing the  Early  Stages  of  Pericarditis. — In 
more  than  one-half  of  my  cases  of  rheu- 
matic pericarditis  (33  ip  63),  I  observed 
the  character  of  the  sounds  of  the  heart 
at  or  soon  after  the  commencement  of  the 
attack,  and  before  the  effusion  into  the 
pericardium  had  arrived  at  its  height.  I 
was  frequently  surprised  by  the  rapidity 
with  which  the  affection  attained  to  its 
acme.  In  twenty-three  of  these  patients 
friction  sound  was  heard  for  the  first  time 
before  the  fluid  in  the  pericardium  had 
reached  its  greatest  amount ;  and  in  fif- 
teen of  these  the  rubbing  sound  was  de- 
tected only  one  day,  and  in  four  two  days 
before  the  time  of  the  acme. 

Modification  of  the  Sounds  of  the  Heart  at 
the  Commsncement  of  Pericarditis,  before 
the  Occurrence  of  Friction  Murmur  or  Fric- 
tion Sound.— There  were  five  cases  in 
which  the  sounds  of  the  heart  were  modi- 
fied before  the  occurrence  of  a  friction 
sound,  or  the  period  of  the  acme.  In  one 
of  them  the  heart  sounds  were  muffled 
two  days  before  the  occurrence  of  the 
friction  sound  and  the  acme  ;  in  three  oi 
them  those  sounds  were  ringiuij  in  char- 
acter from  three  to  four  days  before  the 
acme  ;  and  in  one  of  these  the  systolic 
sound  was  rough  and  undidy  prolonged 
four  days  before  that  period.  All  the 
cases  of  this  group  but  one  presented  on 
pressure  either  a  single  or  double  murmur 
or  a  rubbing  sound  subsequently  to  this 


modification   of   the  heart    sounds,  and 
before  the  occurrence  of  the  acme. 

Position  and  Character  of  the  Friction 
Murmur,  influenced  by  Pressure,  heard  at 
the  Beginning  of_  Pericarditis.— A  murmur, 
which  was  excited  or  rendered  more  in- 
tense by  pressure,  was  heard  over  the 
region  of  the  heart  before  the  period  of 
the  acme  of  effusion  into  the  pericardium 
in  eight  cases. 

Pain  was  felt  directly  over  the  seat  of 
the  pericardial  inflammation  in  seven  of 
the  eases,  being  excited  by  pressure  on 
the  surface  of  the  chest  in  three  of  them. 
In  five  of  the  cases  the  pain  was  present 
at  the  same  time  as  the  appearance  of  a 
murmur  on  pressure,  and  in  two  the  pain 
preceded  the  murmur  by  a  day  or  two. 

In  four  cases  the  friction  murmur  was 
single  and  systolic.  In  four  cases  a  double 
murmur,  excited  or  intensified  by  pres- 
sure, preceded  the  friction  sound  and  the 
acme  of  pericardial  effusion.  In  the  last 
case  of  this  group,  a  youth  aged  17,  a 
fatal  case,  the  friction  murmur  prevailed 
more  or  less  through  the  whole  of  the  ill- 
ness until  the  heart  became  adherent. 

The  double  friction  murmur,  heard  dur- 
ing the  early  period  of  pericarditis,  is 
thus  distinguished  from  the  double  mur- 
mur caused  by  aortic  incompetence,  com- 
bined as  it  usually  is  with  mitral  regurgi- 
tation. It  is  accompanied,  and  often 
preceded,  by  pain  over  the  heart,  usually 
increased  by  pressure  ;  it  comes  into  play 
suddenly  ;  its  area  is  limited  to  the  mid- 
dle, or  lower  half  of  the  sternum,  and  the 
adjoining  left,  and,  on  rare  occasions, 
right  cartilages  ;  it  is  accompanied  by  the 
natural  heart  sounds,  but  is  not  rhythmi- 
cal with  them,  the  heart  sounds  and  mur- 
mur being  heard  as  it  were  side  by  side ; 
it  does  not  begin  with  a  double  accent,  or 
shock,  the  double  accent  or  shock  of  the 
natural  heart  sounds,  but  is  of  equal  in- 
tensity throughout ;  it  is  invariably  ren- 
dered more  intense  by  pressure,  which 
often  converts  it  into  a  true  to  and  fro 
frottement,  and  which  always  obscures  or 
silences  the  natural  heart  sounds.  It  is 
not  accompanied  by  marked  visible  pulsa- 
tion of  the  great  arteries  in  the  neck,  or 
by  the  sudden  pulse  at  the  wrist  of  aortic 
regurgitation,  audible  when  the  arm  is 
raised  ;  it  is  accompanied  by  extended 
dulness  on  percussion  over  the  region  of 
the  pericardium  ;  and  as  a  rule  it  speedily 
gives  place  to  a  friction  sound,  with  which, 
however,  it  may  coexist,  being  audible 
beyond  the  circumference  of  the  friction 
sound  especially  below,  and  on  either  side. 

In  all  these  respects  the  double  friction 
murmur  contrasts  notably  with  the  double 
aortic  murmur  ;  which  is  not  usually  ac- 
companied by  pain  over  the  heart ;  does 
not  come  into  play  suddenly  ;  is  not  lim- 
ited in  its  area  to  the  middle  or  lower 
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lialf  of  the  sternum  and  the  adjoining 
cartilages — but  extends  also  to  the  upper 
portion  of  the  sternum  and  to  its  right ; 
is  rhythmical  with  the  natural  heart 
sounds  ;  commences  with  a  double  accent 
or  shock  ;  is  not  rendered  to  a  material 
degree  more  intense  by  pressure,  which 
never  converts  it  into  a  friction  sound, 
and  which  never  abolishes  the  double 
accent  with  which  the  double  murmur 
begins  ;  is  accompanied  by  marked  visible 
pulsation  of  the  carotid  and  radial  arte- 
ries, the  pulse  of  the  latter  becoming 
audible  as  a  shock  when  the  arm  is  raised  ; 
is  not  accompanied  by  extension  of  dul- 
ness  over  the  region  of  the  pericardium  ; 
and  does  not  give  place  suddenly  to  fric- 
tion sound,  but  is  persistent. 

The  single  systolic  friction  murmur  is 
not  so  easily  distinguished  from  the  tri- 
cuspid murmur  as  from  other  systolic 
blood  murmurs,  but  their  differences  are 
sufficiently  marked.  The  systolic  friction 
murmur  is  accompanied  or  preceded  by 
pain  over  the  heart,  usually  increased  by 
pressure  ;  comes  into  existence  suddenly  ; 
is  limited  usually  to  the  base  of  the  right 
ventricle,  being  heard  over  the  middle  or 
lower  sternum,  or  over  the  fourth  left 
space ;  is  accompanied  by  the  natural 
lirst  sound,  but  is  not  rhythmical  with  it, 
the  heart  sound  and  the  murmur  being 
distinctly  heard  side  by  side  ;  does  not 
begin  with  an  accent  or  shock,  the  accent 
or  shock  of  the  natural  first  sound,  but 
begins  and  ends  with  a  single  note  of 
equal  intensity  throughout ;  extends  rarely 
beyond  the  period  of  the  systole  into  that 
of  the  diastole  :  is  usually  produced,  and 
invariably  rendered  more  intense  bj^  pres- 
sure, so  that  it  obscures  or  masks  the 
natural  first  sounds  ;  is  accompanied  by 
extended  dulness  on  percussion  over  the 
region  of  the  pericardium  ;  and  speedily 
gives  place  to  a  double  friction  murmur 
or  a  friction  sound. 

The  several  systolic  blood  murmurs 
may  be  thus  distinguished  from  the  single 
or  systolic  friction  murmur. 

The  tricuspid  murmur  is  more  likely  to 
be  taken  for  a  friction  murmur  than  any 
other  systolic  murmur,  for  it  is  situated 
over  the  front  of  the  right  ventricle— over 
and  to  the  left  of  the  lower  half  of  the 
sternum— and,  like  the  friction  murmur, 
it  is  a  shallow  sound,  and  it  may  appear 
and  vanish  quickly.  It  differs,  however, 
in  these  respects  ;  it  is  rarely  accompa- 
nied by  pain  and  tenderness  over  the 
heart ;  is  never  accompanied  by  the  natu- 
ral first  sound  over  the  right  ventricle,  for 
that  sound  is  converted  into  the  murmur  ; 
always  commences  with  an  accent,  the 
accent  or  shock  of  the  first  sound  of  the 
right  ventricle  ;  may  be  intensified,  but  is 
not  changed  in  character  by  pressure, 
which,  however,  brings  the  ear  more 
close  to  the  murmur  ;  is  not  accompanied 


by  extended  dulness  on  percussion  over 
the  pericardium  ;  and  does  not  give  place 
to  a  double  friction  murmur  or  a  friction 
sound. 

The  syst<ilic  mitral  murmur  is  readily 
distinguished  from  the  friction  murmur 
by  the  intensity  with  wliicli  it  is  heard  to 
the  left  of  and  below  the  apex  ;  and  its 
great  relative  feebleness,  or  silence  over 
the  right  ventricle— to  the  left  of  the 
lower  portion  of  the  sternum  ;  and  by  its 
persistence.  When  the  mitral  murmur  is 
audible  in  the  situation  just  spoken  of  it 
is  feeble,  and  is  accompanied  by  the 
natural  sounds  of  the  right  ventricle. 
Tlie  heart  sounds  and  the  murmur  are 
rhythmical  and  go  well  together ;  and 
pressure,  though"  it  makes"  the  mitral 
luurmur  somewhat  more  clear,  dni-s  not 
mask  or  obliterate  the  liealthy  sounds  of 
the  right  side  of  the  heart. 

The  direct  aortic,  and  pulmonic  S5'stolic 
murmurs  are  distinguished  at  once  from 
the  systolic  friction  murmur  by  their  situ- 
ation above  the  level  of  the  third  cartilage  ; 
the  pulmonic  murmur,  which  is  often 
scratching  in  character,  and  is  therefore 
apt  to  be  mistaken,  wlieu  first  heard,  for 
a  friction  sound,  being  limited  to  the 
second  left  space  ;  and  the  direct  aortic 
murmur  being  heard  over  the  upper 
sternum,  and  to  the  right  of  it,  and  in  the 
neck  over  the  carotid. 

The  essential  features  of  difference  be- 
tween the  friction  murmurs  and  the  blood 
murmurs  are  these  :  The  friction  murmurs 
do  not  Ix'gin  with' an  accent,  but  usually 
maintain  the  same  tone  and  pitch  through- 
out ;  while  the  blood  murmurs  begin  with 
an  accent  or  shock  :  the  friction  murmurs 
are  intensified  and  altered  by  pressure, 
Iiecoming  sometimes  rubbing  in  character ; 
wliile  the  valve  murmurs  are  only  intensi- 
fied by  pressure  :  the  friction  murmur  and 
the  natural  heart  sounds  are  heard  at  the 
same  time,  but  they  do  not  play  together 
or  in  unison,  being  audible  as  it  wei-e  side 
by  side,  each  having  its  own  rhyllim  ;  and 
on  pressure  flie  friction  murmur  becomes 
so  loud  and  even  rul^bini;  in  character  as 
to  mask  and  extinguish  the  heart  sounds  ; 
wliile  the  lilood  murmurs  are  in  perfect 
accord  with  the  heart  sounds  :  the  friction 
murmurs  come  suddenly,  with  pain  and 
increased  pericardial  dulness,  and  are 
transient ;  the  blood  murmurs  come  grad- 
ually, witliout  pain  or  increased  dulness, 
and  are  permanent. 

Friction  Smoul  in  Prrirarditis  before  the 
Orriirrnvf  of  the  Arriie  of  the  Effusion  into 
the  Pcv/rio'i/iinii.  — Friction  sound  was 
heard  durino-  the  early  stage  of  Pericardi- 
tis in  every  gradation  from  a  sound 
sca'rcely  to  lie  distinguished  from  a  mur- 
mur up  to  a  grating,  vibrating,  or  creak- 
ino;  noise. 

In  a  few  of  the  cases,  the  early  friction 
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sound  was  not  audible  until  pressure  was 
made  over  tlie  heart.  In  nearly  all  the 
cases,  the  friction  sound  was  double  from 
the  tir,-t,  but  in  two,  and  perhaps  three 
patients  tlie  sound  was  single  and  sj'stolic 
when  first  heard.  In  a  small  group  of 
four  patients,  a  smooth  or  feeble  double 
friction  sound,  intensified  by  pressure, 
came  into  play  from  one  to  four  daj'S  Ije- 
fore  the  occurrence  of  the  acme  of  the 
affection,  when  the  friction  sound  became 
louder  and  more  harsh. 

In  the  last  great  division  of  cases  of 
pericarditis  with  friction  sound  before  the 
acmu,  the  double  friction  sound,  as  a  rule, 
was  loud  and  harsh,  was  intensified  by 
pressure,  and  set  in  suddenly  ;  and  the 
effusion  into  the  pericardium  speedily  at- 
tained to  its  acme  after  the  first  observa- 
tion of  the  friction.  This  set  of  cases 
divides  itself  into  three  groups  ;  in  the 
first  group  (1),  the  friction  sound  became 
inaudible  during  the  acme  ;  in  the  second 
(2),  the  friction  sound  became  less  loud 
and  harsh  during  the  acme  ;  and  in  the 
third  group  (3),  the  friction  sound  re- 
mained during  the  acme  with  little  or  no 
change. 

(1)  In  two  cases,  the  friction  sound, 
harsh  at  the  onset,  disappeared  during 
the  acme.  It  is  difficult  to  explain  the 
disappearance  of  the  friction  sound  at  the 
time  of  the  acme  of  the  effusion  in  these 
two  remarkable  cases  on  physical  grounds, 
but  the  following  circumstances  show  that 
it  was  mainly  due  to  lowering  of  the 
power  of  the  heart.  It  is  natural  to  ex- 
pect that  when  the  fluid  increases,  it 
should  interpose  itself  between  a  portion 
of  the  right  ventricle  and  the  anterior 
wall  of  the  chest,  and  so  limit  the  area  of 
the  friction  sound,  and  lessen  its  inten- 
sity. This  will  not,  however,  account  for 
the  disappearance  of  the  rubbing  sound  at 
the  period  of  the  acme,  since  the  impulse 
was  then  still  ijerceptible,  though  higher 
in  position  and  less  forcible. 

(2)  The  second  group  of  this  division, 
in  which  a  loud  double  friction  sound  ap- 
peared suddenly  before  the  acme  of  the 
effusion,  and  became  less  loud  during  the 
acme,  consists  of  five  patients. 

The  case  of  this  group  that  I  shall  re- 
late, is  illustrated  by  the  accompan3ring 
figures  (90,  ill,  p.  559) ;  during  its  later 
stages,  by  figures  92,  93,  94,  pp.  575,  57(i. 
A  housemaid,  aged  20,  came  in  on  the 
fifth  day  of  her  illness,  the  heart  sounds 
being  natural.  On  the  third  day  there 
was  increased  dulness  on  percussion  over 
the  region  of  the  heart ;  and  a  to-and-fro 
friction  sound  over  the  whole  of  the  re- 
gion of  cardiac  dulness,  to  which  it  was 
exactly  limited.  The  impulse  was  pre- 
sent, as  before,  in  the  fifth  space,  but  was 
higher  in  position.  The  dulness  and  the 
friction  sound  extended  from  the  sternum 
almost  to  the  nipple,  and  from  the  third 


left  cartilage  to  the  sixth,  but  did  not  pass 
beyond  the  sternum  to  the  right,  so  tliat 
the  rubbing  sound  was  limited  to  tlie 
right  ventricle.  It  was  stronger  over  tlie 
sternum  llian  the  cartilages,  and  became 
everywhere  much  harsher  on  pressure. 
On  the  fourth,  the  double  friction  sound 
was  heard  over  the  greater  part  of  the 
sternum,  and  was  audilile  over  the  manu- 
brium during  the  expiration  only.  The 
friction  sound  had  souiewhat  the  eliarac- 
ter  of  a  bellows  murmur  over  the  fourth 
space.  It  was  not  quite  rhythmical  with 
tlie  sounds  of  the  heart,  which  were  also 
audible.  It  was  harsher  and  louder  dur- 
ing the  systole  than  the  diastole,  and  was 
rendered  more  intense  by  pressure.  On 
the  fifth  day,  the  effusion  into  the  peri- 
cardium was  at  its  acme— reaching  up  to 
the  second  space  and  the  manubrium. 
The  impulse  was  raised  from  the  fifth  to 
the  third  space.  The  area  of  the  friction 
sound  was  more  extensive  upwards,  but 
more  limited  below.  It  was  heard  over 
the  whole  sternum,  being  louder  over  the 
manubrium  on  expiration,  over  the  lower 
portion  of  that  bone  on  inspiration,  and 
was  most  harsh  and  strong  over  the  mid- 
dle third  of  the  sternum.  The  rubbing 
sound  was  heard  from  the  second  to  the 
fourth  cartilage,  but  not  apparently  below 
it,  and  was  harsh  in  the  third  space.  A 
bellows  murmur  was  audible  over  the 
fourth  cartilage  on  the  light  application  of 
the  stethoscojie  ;  but  when  pressure  was 
made,  a  creaking  noise  was  heard  there 
during  the  systole,  and  a  rubbing  sound 
during  the  diastole. 

I  believe  that  this  group  and  this  case 
represent  the  natural  progress  of  the  fric- 
tion sound  from  the  commencement  of 
pericarditis  to  its  acme  when  the  effusion 
is  at  its  lieight.  During  the  first  blush  of 
inllammation,  the  surfaces  of  the  heart 
and  the  sac  are  crowded  with  vessels,  but 
are  as  yet  scarcely  coated  with  lymph. 
A  single  or  double  friction  murmur,  in- 
duced or  intensified  by  pressure,  may  then 
be  the  only  sound  excited  by  the  rubbing 
of  the  heart  against  the  pericardium. 
Speedily  their  surfaces  become  coated 
with  a  finely  honey -combed  rugose  cover- 
ing ;  and  the  amount  of  fluid  iu  the  sac 
increases  so  as  to  enlarge  the  area  of  dul- 
ness over  the  pericardium,  and  to  expose 
the  whole  of  the  right  ventricle  and  the 
apex,  but  neither  the  right  auricle  nor  the 
great  vessels.  The  heart  is  slightly  raised 
and  the  apex  beat  ascends  from  the  lower 
to  the  higher  part  of  the  fifth  space.  A 
double  friction  sound  is  audible  over  the 
whole  region  of  pericardial  dulness,  to 
which  it  is  exactly  limited,  louder  and 
more  continuous  during  the  systole  than 
the  diastole,  and  rendered  more  intense 
by  pressure,  which  brings  into  full  play 
both  sounds,  exciting  a  to-and-fro  rustle 
or  frou-frou. 
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Fig.  90. 


Fig.  91. 


Figure  90,  from  a  lioiisemaid  aged  20,  affected  with  rheumatic  pericarditis. 

Earhj  period  of  the  increase  of  the  pericardial  effusion. 

First  day  of  the  friction  sound  ;  tliird  day  after  admission.  The  sounds  of  tlie  heart  were 
natural  when  she  was  admitted. 

The  pericardial  effusion  probably  already  occupies  to  some  extent  the  space  between  the 
under  surface  of  the  heart  and  the  floor  of  the  pericardium,  and  elevates  the  heart  to  a 
slight  degree,  and,  to  a  moderate  extent,  displaces  the  lungs  upwards  and  to  each  side ;  and 
the  centre  of  the  diaphragm,  where  it  forms  the  base  of  the  pericardium,  and  the  subjacent 
portions  of  the  liver  and  stomach  downwards.  Owing  to  the  displacement  of  the  lungs 
upwards  and  to  each  side  from  before  the  heart,  the  whole  of  the  right  ventricle  except  the 
upper  portion  of  the  conns  arteriosus,  the  inner  or  left  border  of  the  right  auricle,  and  the 
apex  and  a  portion  of  the  front  of  the  left  ventricle  are  ex]iosed. 

Probable  region  of  pericardial  dalness  on  percussion  (see  the  black  space).  The  outlines  of  the 
region  of  pericardial  dulness,  which  is  increased  in  extent,  are  not  described  on  this  occa- 
sion, but  the  extent  of  the  friction  sound  and  the  position  of  the  impulse  are  given  ;  and  I 
have  assigned  to  the  region  of  dulness  an  outline  corresponding  to  the  region  of  friction 
sound  and  the  position  of  the  impulse.  The  region  of  pericardial  dulness  has  not  yet 
acquired  the  pyramidal  or  pear-shaped  form  that  it  presents  during  the  acme  of  the  pericar- 
dial effusion,  but  still  retains  the  general  form  of  the  healtliy  region  of  cardiac  dulness,  but 
its  outline  is  considerably  enlarged  in  all  directions,  and  is  higher  behind  the  sternum  than 
over  the  cartilages.  It  extends  across  from  the  right  edge  of  the  stelrnum  to  the  left  nipple  ; 
its  upper  boundary  probably  crosses  tlie  sternum  on  a  level  with  the  upper  edges  of  the 
third  costal  cartilages,  and  occupies  the  third  space  ;  and  its  lower  boundary  is  probably 
situated  a  little  above  the  middle  of  the  ensiform  cartilage,  and  the  upper  edge  of  the  sixth 
cartilage. 

Tliird  day.  The  impulse  of  the  heart  is  felt  at  the  fifth  space  below  the  nipple.  (See  the 
circle  in  that  space.) 

Fourth  day.     The  impulse  is  feeble,  being  slightly  perceptible  below  the  nipple. 

Friction  sound  (see  the  zigzag  lines,  systolic  thick,  diastolic  thin).  Third  day.  A  loud 
but  soft  to-and-fro  friction  sound  is  heard  over  the  sternum  from  below  the  manubrium  to 
its  lower  end,  and  up  to  but  not  beyond  its  right  border ;  and  over  the  fourth  and  fifth  car- 
tilages and  intermediate  spaces,  where  it  extends  almost,  but  not  quite  to  the  nipple,  where 
it  is  feebler  than  it  is  over  the  sternum.  The  friction  sound  is  rendered  much  harsher  by 
pressure.  Fourth  day.  The  friction  sound  is  nearly  the  same  in  extent,  character,  and 
area  as  it  was  yesterday,  but  it  is  now  audible  over  the  manubrium  during  expiration  ;  it  is 
lower  and  louder  below  during  inspiration  than  expiration  ;  and  it  is  louder  generally  during 
the  systole  than  the  diastole. 

Figure  91  from  the  same  patient  as  figure  92,  affected  with  rheumatic  pericarditis. 

Period  of  the  first  acme  of  pericardial  effusion.  Third  day  of  the  friction  sound  and  of  the 
increase  of  pericardial  dulness,  fifth  day  after  admission. 

The  explanations  of  pericardial  effusion  and  dulness  given  with  figure  82,  page  544,  apply 
also  to  this  figure. 

The  pericardial  effusion  completely  distends  the  sac,  which  is  pyramidal  or  pear-shaped,  as 
in  figures  80,  p.  540;  82,  83,  p.  544;  86,  p.  551;  88,  p.  553.     The  extent  of  the  effusion. 
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and  of  the  displacement  upwards  and  to  eacli  side  of  the  lungs,  and  downwards  of  the  dia- 
phragm, livi-r,  and  stomach  luav  he  inferred  from  the  desc-nptK.n  given  behnv  ot  tlie  extent 
of  the  region  of  pericardial  duliiess  on  percussion.  The  wiioh-  front  of  the  heart  is  exposed, 
including  the  right  auricle  and  ventricle,  the  apex  and  Iroiit  of  the  left  ventricle,  the  pul- 
monary art. TV,  and  the  ascending  aorta  within  the  pericardium,  owing  to  the  extensive  dis- 
placi-ment  of  tlie  lungs  from  l.iefore  those  parts. 

The  rer/ion  of  jirriamlial  iliiliicss  (see  the  black  space)  on  percussion  is  pyramidal  or  pear- 
shaped,  like  the  distended  pericardium.  The  upper  and  narrower  region  ot  dulness  over  the 
great  vessels  (1,  1)  is  situated  behind  and  below  the  lower  half  of  the  manubrium  and 
extends  a  little  way  into  the  adjoining  first  and  second  spaces  ;  the  larger  portion  of  pericar- 
dial dulness,  which  includes  the  lieart  itself  and  the  volume  of  fluid  effused  into  the  space 
between  its 'under  surface  and  the  floor  of  the  pericardium  (3,  2  ;  3,  3),  extends  from  the 
second  spaw  <hnyn  to  the  lower  border  of  the  sixth  cartilage,  and  almost  to  tlie  end  of  the 
ensiform  cartilaue,  and  from  an  inch  to  the  right  of  the  sternum  to  about  half  an  incli  to  the 
left  of  tlie  nippie.  The  lower  boundary  of  the  heart  (2,  2)  is  probably  situated  behind  the 
lower  border  of  tlie  fifth  cartila-e  ;  and  the  heart  (2,  2)  extends  from  this  boundary  up  to 
the  third  oartilagi.-s  :  and  the  I'olume  of  effused  fluid  ln-tween  the  under  surface  of  the  lieart 
and  the  floor  of  tire  epioardlum  extends  from  the  lower  Ijoundary  of  the  heart  down  into  the 
epigastric  space,  almost  to  the  end  of  the  ensiform  cartilage,  and  the  lower  edge  of  the  sixth 
left  cartilage. 

The  impulse  has  been  elevated  from  the  fifth  to  the  third  space,  and  extends  outwards  to 
the  nipple  line.      (See  the  concentric  curves  in  that  space.) 

The  frlrtioa  sound  (see  the  zigzag  lines — systolic  tliick,  diastolic  thin)  is  double,  and 
extends  from  the  nipple  to  the  lower  end  of  the  sternum.  It  is  most  harsh  about  the  middle 
of  the  sternum,  and  is  louder  at  tlie  upper  end  of  that  bone  during  expiration,  and  at  its 
lower  end  during  inspiration  ;  and  is  more  intense  during  the  systole  than  the  diastole. 
The  frotteiiiiuit  is  also  audible  over  the  left  second,  third,  and  fourth  cartilages  ;  and  is  soft 
without  pressure,  but  with  pressure  it  is  creaking  over  the  fourth  cartilage. 

A  mitral  murmur  is  audible  at  the  apex. 

For  the  later  views  of  this  case  see  figures  92,  93,  94,  pp.  575,  576. 


When  the  effusion  has  increased  to  its 
utmost  limits,  the  lieart  is  elevated,  its 
impulse  beino  raised  from  the  fifth  to  the 
fourth  or  third  space  ;  the  iucrc-ased  effu- 
sion displaces  the  lungs  and  so  exposes 
the  whole  surfiice  of  the  heart  and  great 
vessels  ;  and  depresses  the  central  tendon 
of  the  diaphragm  dovs^nwards  towards  the 
abdomen,  Huid  being  alone  ])reseiit  l)elow 
the  fourth  space.  The  whole  region  of 
actual  fricti(jn  is  shifted  upwards,  and 
with  it  the  whole  region  of  tlie  friction 
sound  ;  which  is  no  longer  audible  below 
the  fourth  or  fifth  cartilage,  but  spreads 
over  the  riglit  auricle  and  the  left  ven- 
tricle, as  well  as  the  right  ventricle  ;  and 
upwards  over  the  great  vessels  and  to  the 
top  of  the  sternum.  The  friction  sound 
silenced  below  is  intensified  and  extended 
above  ;  so  that  there  is  a  transfer  upwards 
of  the  friction  sound  ;  while  the  dulness 
on  percussiotr  increases  in  all  directions, 
upwards  as  well  as  downwards. 

Four  cases  differed  from  the  rest  in  this, 
that  while  the  friction  sound  spread  up- 
wards at  the  time  of  the  acme,  it  also 
either  increased  downwards,  or,  retaining 
its  hold  below,  increased  extensively  to 
the  left  side. 

The  crmrfKirriHre  relative  Area  niuj  In- 
tensitfi  nf  1he  Fyiiiinn  S'umd  juM  hffore.' 
ami  (lurinrj  the  Af-me  of  the  Effiisifm  into 
the  Pcricnrdhim. — In  twenty-nine  cases 
the  comparative  area  and  intensity  of  the 
friction  sound  were  observed  both  before, 


'  At  the  time  of  the  last  observation,  made 
before  the  effusion  had  reached  its  height. 


and  at  the  time  when,  the  effusion  into 
the  pericardium  was  at  its  height. 

Area. — "When  the  effusion  into  the  peri- 
cardium increases,  the  heart  is  raised, 
and  the  lungs  are  displaced  upwards,  and 
to  the  left  and  right  hy  the  increased  ful- 
ness of  the  sac  and  the  greater  elevation 
of  the  heart  itself;  for  the  organ  is  then 
pushed  upwards  from  a  wider  into  a  nar- 
rower space.  It  is  natural  to  expect  that, 
under  these  circumstances,  the  area  of  the 
friction  sound  should  steadily  increase  up- 
wards and  to  each  side  Avith  the  increase 
of  the  area  of  pericardial  dulness.  This 
was  found  to  be  so  in  the  great  majority 
of  instances.  Thus  the  area  of  friction 
sound  was  greater  at  the  time  of  the  acme 
than  Ijekire  it  in  twenty  out  of  the  twenty- 
nine  cases  ;  while  it  was  less  under  the 
same  circumstances  in  only  two  of  them. 
In  six  patients,  the  area  of  the  frictioi) 
sound  was  equal  before  and  during  the 
acme  ;  and  in  one  case  the  friction  sound 
was  absent  before,  hut  present  at  the  time 
of  the  height  of  the  disease. 

These  clinical  facts  slioiv  that  when  the 
curtain  of  lung  in  front  of  the  heart  anc 
great  vessels  is  displaced  by  the  di.stendec 
pericardiunt  and  the  elevated  heart,  th( 
friction  sound  spreads  upwards,  and  to  th( 
ridit  and  left  ;  so  as  to  be  audible  ovei 
the  whole  front  of  the  right  ventricle,  thi 
great  vessels,  the  right  auricle,  and  thi 
apex. 

The  lower  boundary  of  the  frictioi 
sound,  while  it  retains  its  place,  at  tb 
time  of  the  height  of  the  effusion,  be 
conies  softened  in  character.  The  focus o 
intensity  of  the  rubbing  sound  is  shiftei 
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upwards,  with  the  upward  shifting  of  the 
heart  and  its  impulse  ;  and  the  intensity 
of  tlie  sound  is  toned  and  graduated  down- 
wards, from  the  seat  of  its  focus  to  tluit 
of  its  inferior  hmit. 

Intensity. — In  nearly  three-fifths  (IG  in 
29)  of  the  cases,  the  friction  sound  was 
mure  intense  ;  and  in  fully  one-third  of 
them  (10  in  2',)),  it  was  less  intense,  when 
the  effusion  into  the  pericardium  was  at 
its  height,  than  just  hefore  that  time. 
The  tendency,  then,  is  for  the  friction 
sound  to  increase  hoth  in  intensity  and 
area,  during  tlie  acme.  The  exceptions 
to  this  rule  are,  however,  much  more  fre- 
quent as  regards  intensity  than  area  ;  for 
the  area  lessened  at  the  time  of  the  acme, 
in  only  two  instances,  while  the  intensity 
did  so  at  that  time,  in  ten  instances  out  of 
twenty-nine. 

The  area  of  the  friction  sound,  then,  is, 
as  a  rule,  larger,  and  its  intensity  greater 
at  the  time  of  the  acme  of  the  pericardial 
effusion,  than  at  that  of  the  last  previous 
observation,  made  from  one  to  two  days 
before  the  acme.  The  exceptions  to  this 
rule  are  rare  as  regards  the  area,  but 
rather  frequent  as  regards  the  intensity 
of  the  friction  sound,  which  is  greater  in 
one-third  of  the  cases  on  the  day  before, 
than  at  the  time  of  the  acme.  The  change, 
both  in  area  and  intensity,  is  often  notatal}' 
rapid  and  great ;  the  character  of  the 
friction  sound  being  sometimes  altogether 
altered,  and  its  area  remarkably  enlarged 
in  the  course  of  one  or  two  days. 

The  Ckarader  ami  Area  of  the  Frbiion 
Sound  at  the  Time  of  the  Acme  of  the  E fu- 
sion into  the  Pericardium. — The  friction 
sound,  audible  over  the  region  of  the 
heart  and  arteries  and  the  pericardium  dur- 
ing the  acme  of  tlie  pericardial  efi'usion, 
presented  great  variety  of  character,  inten- 
sity, and  area  in  the  forty -four  cases  under 
examination.  I.  In  nine  of  those  cases  the 
friction  sound  was  accompanied  during  the 
acme  by  a  thrill  over  the  region  of  the  heart 
and  great  vessels  ;  and  II.  in  thirty-five 
of  them  the  presence  of  a  thrill  was  not 
observed.  I.  Of  the  nine  cases  with  a 
thrill,  (1)  in  five  a  sound  resembling  the 
creaking  of  new  leather  ;  (2)  in  one  a 
grating  sound  ;  and  (3)  in  three  a  harsh 
friction  sound  was  respectively  audible 
over  the  region  of  the  pericardium.  II. 
Of  the  thirty-five  cases  in  which  a  thrill 
was  not  observed,  (1)  in  seven  a  creaking 
sound  was  heard  ;  (2)  in  two  the  sound 
was  grating  in  character  ;  (3)  in  fifteen  a 
definite  friction  sound,  intensified  by 
pressure,  which  in  two  instances  excited 
a  creaking  noise,  usually  harsh,  hut  some- 
times not  so,  was  audible  ;  (4)  in  five 
the  friction  sound  was  soft  in  character, 
hut  was  rendered  harsh  or  more  intense 
by  pressure,  except  in  one  instance,  in 
which  pressure  was  not  employed  ;  (5) 
iufour  a  friction  sound,  previously  absent, 
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came  into  play  when  pressure  was  made 
over  the  region  of  the  licart ;  (6)  in  one 
friction  sound,  present  during  one,  was 
absent  during  two  of  the  three  days  dur- 
ing which  the  acme  lasted  ;  and  finally 
(7)  in  the  remaining  case  a  double  friction 
murmur,  intensified  by  pressure,  was 
audible  over  the  region  of  the  pericardium 
during  the  acme. 

I. — Cases  with  Thrill  and  (1)  a  Crenl-- 
hvj,  (2)  Grating,  or  (3)  Harsh  FricHon 
Sound  over  the  Heart. — In  nine  of  the 
forty-three  cases  under  review,  a  s3stolic 
thrill  was  felt  over  the  heart,  and  (1)  in 
five  of  those  cases  a  croaking;  (2)  in  one 
of  them  a  grating;  und  I3)"in  three  of 
them  a  harsh  friction  sound  was  audible 
at  the  seat  of  thrill  at  the  time  of  the 
height  or  acme  of  the  disease.  In  six  of 
these  cases  the  thrill  was  present  over  the 
right  ventricle,  and,  in  some  of  those,  but 
not  in  all,  it  was  probaljly  situated  over 
the  left  ventricle  also  ;  in  another  of  them 
it  was  present  over  the  apex  and  the 
second  space,  but  not  over  the  right  ven- 
tricle ;  in  one  of  the  two  remaining  cases 
it  was  felt  over  the  apex  ;  and  in  the 
other  one  over  the  second  space  alone. 

(1)  Crealcing  Friction  Sound. — In  three 
of  the  cases  with  a  thrill  over  the  right 
ventricle,  and  in  one  of  those  with  a  thrill 
over  the  apex  alone,  a  creaking  sound 
was  audible  over  the  seat  of  thriU. 

One  of  these  patients,  a  man  aged  27, 
came  in  with  extensive  pericardial  dul- 
ness  ;  a  thrill  over  tlie  right  ventricle 
extending  from  the  fourth  left  cartilage 
to  the  sixth  ;  a  loud  systolic  creaking 
friction  sound  consisting  of  five  vibra- 
tions, the  diastolic  sound  being  much 
smoother  than  the  systolic,  o^-er  1;he  seat 
of  the  thrill ;  and  a  double /roiioiff (it  ex- 
tending widely  over  the  front  of  the  chest 
from  the  second  cartilage  down  to  the 
ninth  on  both  sides,  and  audible  at  the 
epigastric  space.  The  pericardial  dulness 
on  that  day  extended  upwards  to  the 
third  space,  and  on  the  fjUowing  day  to 
the  third  cartilage,  when  it  reached  its 
greatest  height.  ""The  region  of  thrill  had 
increased  upwards,  and  extended  from 
the  third  cartilage  to  the  sixth.  A  ereak- 
inic  sound  was  audible  apparently  over 
the  whole  seat  of  the  thrill,  hut  over  the 
fifth  cartilage  there  «-as  a  vibrating,  grat- 
ing, systolic  friction  sound  of  a  churning 
character,  which  was  creaking  tf>\vards 
the  end  of  the  systole,  the  diastolic  sound 
being  short  and  smooth. 

(2)  Gratinq  Friction  Sonnd.—A  gratmg 
friction  sound  without  a  ereak  was  present 
on  the  presumed  day  of  the  acme  in  one 
case.  ,     , 

(3)  Harsh  Friction  Sound.— A  harsh 
friction  sound  ^vas  present  with  a  thrill  in 
three  cases.  One  of  these  cases,  a  girl, 
aged  17,  came  in  with  an  extensive  im- 
pulse, a  double  thrill,  and  a  loud,  double 
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scraping  sound  over,  but  not  below,  the 
heart.  On  the  second  day,  there  was  less 
duluess,  and  no  note  of  thrill,  and  the 
friction  sound  was  less  harsh  and  exten- 
sive :  but,  on  the  third  day,  there  was 
less  elFusiou,  the  impulse  was  lower  and 
more  diftusetl,  and  the  friction  sound  was 
much  more  intense  and  extensive. 

^ye  may,  I  think  say,  on  reviewing 
these  cases,  that  at  the  time  of  the  acme 
of  the  disease,  when  a  thrill  is  present  over 
the  right  ventricle,  a  creaking  noise  is  j 
audible  over  the  seat  of  the  tlirill ;  and  : 
that  from  this  noise,  as  from  a  focus,  a  | 
to-and-fro  sound  radiates  in  all  directions 
over  the  front  of  the  chest,  reaching  far 
beyond  the  limits  of  the  region  of  actual 
friction,  becoming  more  feeble  towards  its 
outlying  margins,  and  spreading  almost 
up  to  the  clavicles,  out  to  or  beyond  the 
nipples,  and  down  to  the  eighth  or  ninth 
cartilages  ;  and  that  when  the  effusion 
lessens  and  the  thrill  disappears,  the  creak 
vanishes,  and  the  friction  sound  softens, 
and  limits  its  area  to  the  region  of  actual 
friction,  being  bounded  Ijclow  by  the  sixth 
cartilage.  The  reason  for  the  great  ex- 
tension during  the  acme  of  the  friction 
sound  upwards,  outwards,  and  down- 
wards beyond  the  region  of  actual  friction 
in  these  cases  is  obvious.  The  heart, 
surrounded  by  the  distended  pericardial 
sac,  is  displaced  upwards  into  the  higher 
and  narrower  portion  of  the  cone  of  the 
chest.  It  works  in  a  confined  space,  and 
rubs  with  its  roughened  surface  against 
the  roughened  surface  of  the  pericardium  ; 
and  the  lungs  being  pushed  aside,  it 
presses  against  the  sternum  and  carti- 
lages, and  excites  vil^rations  and  a  creak- 
ing or  grating  friction  sound  over  the 
walls  of  the  chest  in  front  of  the  heart. 
The  plaj'  of  the  two  roughened  surfaces  of 
the  pericardium  upon  each  other  induces 
vibrations,  sensible  to  the  hand,  that  ex- 
cite consonant  vibrations  in  the  superim- 
posed sternum  and  cartilages  ;  and  these 
parts,  acting  as  a  sounding-board,  trans- 
mit the  sound  to  a  distance  over  the  front 
of  the  cage  of  the  chest  in  all  directions, 
and  especially  downwards.  When  the 
thrill  is  limited  during  the  acme  to  the 
second  space,  over  the  pulmonary  artery, 
or  to  the  apex  of  the  heart,  or  is  felt  both 
over  the  apex  and  the  second  space,  the 
creaking  or  grating  noise  is  limited  to  the 
seat  of  "the  thrill ;  and  the  friction  sound 
does  not  extend  beyond  the  region  of 
actual  friction,  excepting  perhaps  to  a 
small  extent  over  the  circuit  of  the  apex. 
When  in  such  a  case  the  effusion  lessens, 
the  heart  descends,  and  the  thrill  disap- 
pears, tlie  friction  sound  may  spread  down- 
wards, so  as  to  reach  the  eighth  carti- 
lage. 

11.  —  Cases  in  vliich  a  ThriV  tons  not  ob- 
served over  the  licijlon  of  the  Heart  err  Orcat 
Vessels. 


(1)  Cases  in  vhich  a  So}ind  W;e  the 
Creiikinrj  of  Xr  u-  Leather  weis  emdihle  at  the 
time  (ftheAeme  ejf  the  Efi'asion,  iw  Thrill 
being  present. — In  seven  of  the  forty-four 
cases  under  examination,  a  creaking  noise, 
usually  systolic,  was  heard  without  a 
thrill  "at  tlie  seat  of  the  impulse  of  the 
heart  at  the  time  of  the  acme. 

In  all  of  these  cases,  and  in  several  of 
those  in  which  a  thrill  over  the  heart  was 
accompanied  by  a  creaking  or  grating 
noise,  as  soon  as  the  liuid  in  the  pericar- 
dium lessened  and  the  heart  descended, 
the  creaking  noise  was  replaced  by  a 
comparatively  smooth  friction -sound. 
This  occurretl  on  the  day  after  the  acme 
of  the  effusion  in  four  of  the  seven  cases. 
This  sudden  disappearance  of  the  creak- 
ing noise  with  the  diminution  of  the  fluid 
and  the  descent  of  the  heart,  appears  to 
me  to  show  that  the  presence  or  absence 
of  the  creaking  noise  depended  more  on 
the  position  of  the  heart  and  on  the  de- 
gree and  kind  of  pressure  exerted  by  it 
during  its  contraction  ;  than  on  the  char- 
acter of  the  roughened  coat  of  lymph 
covering  the  heart  and  lining  the  peri- 
cardial sac,  since  that  lining  cannot  have 
changed  materially  in  one  day  when  the 
disease  was  at  its  height.  At  the  time  of 
the  acme  of  the  effusion  into  the  pericar- 
dium, the  heart  is  elevated  so  as  to  occupy 
the  upper  and  narrower  part  of  the  cone 
of  the  chest ;  and  beats  with  force  in  its 
contracted  space  against  the  cartilages 
and  sternum  which  confine  its  move- 
ments. When  the  heart  pulsates  thus 
against  the  walls  of  the  chest,  the  move- 
ments of  the  former  are  resisted  by  the 
pressure  of  the  latter.  The  accunudated 
force  of  the  heart  overcomes  the  resistance 
of  the  walls  of  the  chest,  and  the  accumu- 
lated resistance  of  those  walls  then  over- 
comes the  force  of  the  heart ;  these  two 
opposite  forces  by  turns  arrest  and  over- 
come each  other  and  give  rise  to  a  series 
of  fine  jerks  or  vibrations  that  may  give 
birth  to  a  thrill,  and  a  vibrating  creaking 
noise.  In  one  case,  this  creaking  noise 
consisted  of  five  distinct  vibrations  ;  and 
such  a  succession  of  vibrations  forms,  in- 
deed, the  essential  nature  of  the  thrill  and 
its  attendant  creaking  sound. 

The  creaking  sound,  and  the  main  va- 
rieties of  friction  sound,  may  be  imitated 
by  rubbing  the  forefinger  on  the  thumb 
with  varying  degrees  of  force  when  the 
back  of  the  thumb  rests  upon  the  ear. 
When  the  finger  and  thumb  rub  gently  or 
with  moderate  force  upon  each  other,  to 
and  fro,  the  rubbing  sound  is  smooth  or 
harsh  in  proportion  to  the  gentleness  or 
force  employed.  When,  however,  the 
pressure  exerted  by  the  finger  on  the 
thumb  is  great,  the  resistance  to  their 
onward  movement  on  each  other  causes 
them  to  stop  in  a  succession  of  jerks, 
which  produce  a  creaking  noise. 
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When  the  fluid  decreases,  the  heart  de- 
scends into  the  ampler  space  of  the  chest ; 
the  organ  moves  with  freedom  ;  and,  as  it 
no  longer  presses  with  a  resisted  force 
against  the  walls  of  the  chest,  the  thrill, 
vibrations,  and  creak  give  place  to  a  mode- 
rated friction  sound  ;  which  may  be  so 
harsh  as  to  sound  like  the  rubbing  of  sand- 
paper ;  or  so  soft  as  to  resemble  a  murmur. 

(2)  Vibriding,  Q-rating  Friction  Sound. 
— The  grating,  vibrating  friction  souud 
ranks  ne.\.t  to  the  creaking  noise  in  inten- 
sity. It  is,  in  fact,  a  sister-sound  to  the 
creaking  noise,  with  which  it  is  closely 
allied.  Thus,  it  may  be  audible  when 
there  is  a  thrill,  when  it  may  be  heard 
alone,  or  associated  with  a  creak  ;  or  it 
may  by  pressure  be  converted  inti^  a 
creak ;  or  it  may  precede  or  follow,  dis- 
place or  be  displaced,  by  that  sound ;  or 
it  may,  like  it,  be  produced  by  pressure. 
The  grating  sound,  like  the  creaking 
sound,  is  the  combined  elfect  of  pressure 
and  friction,  but  the  pressure  is  usually 
less,  while  the  rubbing  sur&ces  are,  I  be- 
lieve, more  invariably  rough,  when  the 
sound  is  grating  than  when  it  is  creaking. 
A  grating  sound  was  audible  during  the 
acme  of  effusion  in  two  or  three  cases  in 
which  there  was  a  thrill,  and  in  two  in 
which  there  was  no  thrill ;  and  it  was  ex- 
cited by  pressure  in  two.  It  was,  there- 
fore, observed  in  one-seventh  of  the  cases 
(6  or  7  in  44). 

We  have  already  seen  that  the  creaking 
sound  is  usually  single,  but  it  is  the  re- 
verse with  the  grating  sound,  which  is 
usually  double.  The  grating  friction  sound 
is  a  jarring,  grating,  vibrating  noise,  rough 
and  to-and-fro  in  character,  made  in  a 
succession  of  jerks,  each  jerk  being  sepa- 
rately audible,  and  varying  slightly,  and 
the  whole  scries  not  combining  to  form 
one  note  like  the  creaking  sound,  but,  as 
I  have  just  said,  a  jarring,  grating,  vi- 
brating noise.  I  made  out,  as  I  have 
already  stated,  that  in  one  case  the  creak 
was  composed  of  Ave  vibrations,  or  at  the 
rate  of  twenty-two  vibrations  in  a  second  ; 
but,  as  I  took  no  special  note  of  it,  I  do 
not  know  what  number  of  vil)rations  were 
made  in  a  second  by  the  grating  noise. 
I  believe,  as  I  have  already  hinted,  that 
the  grating  noise  is  always  associated  with 
the  rubbing  of  the  two  harsh  and  rough- 
ened surfaces  of  the  heart  and  pericardium 
upon  each  other,  but  I  have  no  direct 
proof  of  this  at  present. 

(3)  Harsh  To-and-Fro  Friction  Smmd, 
intensifsd  hij  Presmre,  at  the  Time  of  the 
Acme  of  the  Pericardial  Effusion.  — M- 
sunie,  including  the  whole  of  the  preceding 
cases,  whether  ivith  or  without  a  thrill  — 
We  have  just  seen  that  a  creaking  noise, 
usually  systolic,  was  present  over  the 
heart  at  the  time  of  the  acme  of  the  dis- 
ease in  one-fourth  of  the  cases  in  whicli 
the  dulness  was  observed  at  or  about  the 


period  when  the  ofFusion  was  at  its  heiidit 
(12  in  44)  ;  while  in  four  other  cases'  it 
was  then  excited  by  pressure,  and  in  two 
it  was  heard  just  before  the  acme  of  the 
etlusion.  Creaking,  therefore,  ivas  pres- 
ent as  a  primary  sound  in  twehe  cases  ; 
as  a  secondary  sound,  or  from  pressure, 
in  four  cases  ;  and  in  two  others  it  «iis 
audible  just  before  tlie  acme.  We  have 
also  seen  that  a  grating  friction  sound, 
usually  double,  was  present  over  the  heart 
\vhen  the  eflusion  was  at  or  about  its 
height,  as  a  primary  sound  in  three  cases 
in  which  there  was  no  creaking,  and  in 
one  or  more  in  which  there  was  creaking; 
and  as  a  secondary  sound  in  two  in  which 
it  was  excited  by  pressure  ;  while  in  four 
others  it  was  present  just  before  or  after 
the  period  of  the  acme  of  the  disease. 

If  we  combine  the  two  sounds,  we  find 
that  during  the  acme  the  creaking  and 
grating  sounds  were  primary  in  lifteen 
cases,  and  secondary,  or  excited  by  pres- 
sure, in  six  ;  while  they  were  associated 
with  each  other  in  one  or  more.  Besides 
these  fifteen  cases,  in  which  creaking  or 
grating  sounds  were  primary,  thei'e  wei'e 
nineteen  cases  in  which  there  was  a  defi- 
nite friction  souud,  which  was  usually 
harsh  ;  in  all  of  these  it  was  double,  or 
to-and-fro  in  character,  being  audible  both 
during  the  systole  and  the  diastole  of  the 
ventricle,  and  in  all  but  two  it  was  inten- 
sified by  pressure.  Three-fourths,  there- 
fore, of  the  patients  (34  in  44)  in  whoni 
the  pericardial  dulness  was  obscr\'ed  when 
at  or  near  its  height  presented  either  a 
systolic  creaking  noise,  or  a  double  grat- 
ing, or  a  definite  to-and-fro  friction  sound, 
usually  harsh  in  character. 

Besides  the  nineteen  cases  in  which 
there  was  a  double  froUement.,  usually 
harsh,  at  the  time  of  the  acme  ;  there 
were  seven  cases  in  which  that  sound  was 
associated  with  a  creaking  noise  ;  and  in 
one  it  accompanied  a  grating  noise.  In 
these  cases  the  creaking  or  grating  noise 
was  limited  to  that  part  of  the  right  ven- 
tricle, or  the  apex,  that  was  pressing  with 
the  greatest  force  upon  the  costal  cartil- 
ages or  sternum,  while  the  double  frotte- 
ment  pervaded  and  often  overstepped  the 
rest  of  the  heart  and  the  great  vi^ssels. 

If  we  group  together  the  eight  cases 
with  harsh  double  frottcment,  in  seven  of 
which  the  frottement  was  associated  with 
a  creaking"  sound  and  in  one  with  a  grat- 
ing noise.~and  the  nineteen  cases  not  so 
associated,  we  find  that  in  one-half  of 
those  twentv-seven  cases  the  chnracter  of 
the  sound  is  definitelv  specified  (13  m 
27")  ;  while  in  twelv<'  it  is  described  as  a 
harsh  double  friction  sound  ;  and  in  two 
as  a  to-nnd-fro  souud. 

Of  the  thirteen  cases  in  which  the  char- 
acter of  the  double  sound  was  specified, 
in  four  it  was  described  as  beina;  like  that 
made   by   rubbing   with   sand-paper;   in 
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seven  as  being  either  rasping,  or  musical 
planing,  scraping,  scratching,  grazing  or 
rustling,  the  latter  sound  being  a  genuine 
frou-frou;  while  in  the  remaining  two  the 
sound  resembled  that  made  by  sharpening 
a  scythe. 

In  the  whole  of  the  twenty-seven  cases 
except  two,  pressure  with  the  stethoscope 
intensified  the  double /ro(to)!e«t;  it  some- 
times altered  or  moditied  the  character  of 
the  sound  ;  and  in  five  instances  it  trans- 
formed the  double /rottwioii  into  a  creak- 
ing sound.  When  the  creaking  sound 
was  thus  brought  into  birth  by  pressure, 
or  secondary,  it  was  usually  double  ;  but 
when  the  creak  was  always  present,  or 
primary,  it  was,  as  I  have  already  shown, 
usually  and  essentially  single  or  systolic. 

In  all  these  cases  the  double  frotternent 
was  essentially  a  to-and-fro  sound.  The 
character  and  volume  of  the  sound,  and 
the  relative  intensity  of  the  to-and-fro,  or 
the  systolic  and  diastolic  friction  sounds, 
varied  over  the  different  parts  of  the 
heart.  As  a  leading  principle,  the  greater 
the  pressure  exerted  by  the  heart,  or  any 
portion  of  it,  during  its  action  upon  the 
cartilages  or  sternum  against  which  it 
beat,  the  more  intense  was  the  friction 
sound. 

The  friction  sound  in  the  remaining 
cases  of  this  group  was  limited  to  a  com- 
paratively small  area. 

In  two  of  the  nineteen  cases,  in  both  of 
which  there  was  a  thrill  over  the  right 
ventricle,  the  rubbing  noise,  as  I  have  al- 
ready stated,  extended  over  the  front  of 
the  chest,  far  beyond  the  region  of  actual 
friction.  These  two  cases,  however,  stand 
apart,  for  in  the  remaining  seventeen  the 
area  of  the  friction  sound  was  limited  to 
the  region  of  actual  friction  ;  with,  how- 
ever, this  slight  exception,  that  in  six  of 
the  patients  the  to-and-fro  sound  spread 
upwards  to  the  top  of  the  sternum,  and  in 
one  of  them  it  was  diffused  outwards  as 
far  as  the  left  armpit.  The  upper  limit 
of  the  distended  pericardial  sac  and  of 
actual  friction  is  rarely  higher  than  the 
transverse  centre  of  the  manubrium,  which 
is  about  an  inch  below  the  top  of  the  ster- 
num ;  therefore  in  the  six  patients  just 
spoken  of,  the  friction  sound  extended 
itself  upwards  for  from  an  inch  to  fully 
two  inches  above  the  actual  seat  of  fric- 
tion over  the  great  vessels,  which,  at 
their  higher  portion,  are  partly  covered 
by  lung. 

The  explanation  of  this  extension  of  the 
friction  sound  upwards  beyond  the  imme- 
diate seat  of  friction  is  the  same  as  that 
of  the  diffusion  of  the  friction  sound  over 
the  front  of  the  chest  far  beyond  the  re- 
gion of  the  distended  pericardium  and  of 
actual  friction,  when  a  thrill  and  a  corre- 
sponding creaking  noise  are  present  over 
the  heart.  The  to-and-fro  movements  of 
the  heart  upon  the  pericardial  sac,  both 


being  covered  with  lymph,  excite  a  to- 
and-fro  sound  which  is  audible  over  the 
region  of  those  movements.  The  vibra- 
tions that  produce  the  sound  are  commu- 
nicated to  the  sternum,  which  is  played 
upon  by  the  rubbing  surfaces ;  and  the 
sternum,  which  acts  as  a  sounding-board, 
propagates  the  sound  to  its  own  upper  end, 
which  is  at  some  distance  from  the  seat 
of  the  parent  vibrations.  The  extension 
of  the  friction  sound  beyond  the  region  of 
actual  friction  depends  on  the  loudness 
and  intensity  of  the  rubbing  noit^e,  and 
the  force  with  which  the  heart  when  it  is 
rubbing  to-and-fro,  presses  against  the 
sternum  and  cartilages.  Of  the  six  cases 
in  which  the  to-and-fro  sound  mounted  to 
the  top  of  the  sternum,  in  three  there  was 
a  creaking  sound  over  the  heart,  with  a 
thrill  also  in  two  of  those  ;  in  two  others 
a  creaking  sound  was  excited  by  pressure ; 
and  in  the  remaining  one  a  loud,  harsh, 
double  friction  sound  was  present  over  the 
region  of  the  pericardium.  Although  a 
creaking  friction  sound  was  audible  over 
the  apex  in  four  instances,  in  only  one  of 
them  did  the  to-and-fro  sound  spread  to 
the  left  beyond  the  apex,  but  in  that  one 
the  rubbing  sound  extended  outwards  into 
the  left  armpit.  In  that  case  there  was 
dulness  over  the  left  lower  lobe,  and  bron- 
chial breathing  between  the  left  axilla 
and  the  spine.  It  is,  therefore,  evident 
that  the  heart  and  pericardium  were  dis- 
placed towards  the  left  side  owing  to  the 
condensation  of  the  left  lung,  and  that 
this  cii'cumstance  facilitated  the  extension 
of  the  friction  sound  to  the  left  axilla. 

With  these  few  exceptions,  the  region 
of  friction  sound  coincided  in  these  cases 
with  the  actual  region  of  friction  at  the 
time  when  the  effusion  into  the  pericar- 
dium was  at  its  height. 

(4)  Cases  in  which  a  Soft  Friction  Sound, 
audible  over  the  Heart  at  the  Time  of  the 
Acme  of  the  Effusion  into  the  Pericardium, 
was  converted  hy  Pressure  into  a  Harsh 
PuhUng  Noise. — Four  cases  with  a  soft 
friction  sound,  in  which  pressure  rendered 
the  sound  harsh,  come  under  this  head- 
ing, and  in  one  of  these  the  friction 
sound  elicited  by  pressure  resembled  the 
noise  made  by  sharpening  a  scythe.  In  a 
fifth  case,  with  a  similar  friction  sound, 
the  pressure  test  was  not  employed. 

In  these  four  cases  a  comparatively  soft 
double  friction  sound  was  intensified  and 
altered  by  pressure,  becoming  converted 
in  one  instance  into  a  sound  like  that 
made  by  sharpening  a  scythe,  and  in 
one  into  a  rasping,  grating  noise.  Here 
pressure  expelled  any  interposed  fluid ; 
brought  the  opposite  roughened  surfaces 
of  the  pericardium  more  closely  into  con- 
tact ;  and  aroused  counter-pressure  on 
the  part  of  the  heart  against  the  car- 
tilages and  sternum  during  its  to-and-fro 
rubtiing  movements.    These  effects  spoke 
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out  not  only  in  a  louder  and  more  difTused, 
but  also  in  an  altogether  altered  sound  ; 
so  that  the  soft  sounds,  sometimes  so 
murmur-like  as  to  be  almost  doubtful  in 
quality,  became  instantly  transformed  into 
a  loud  double  and  broken  noise,  like  that 
made  by  sharpening  a  scythe,  or  into  a 
rasping,  grating,  almost  creaking  sound. 

(5)  Gases  in  which  a  Double  Friction 
Sound,  not  otherwise  audible,  came  into  play 
lolien  Pressure  was  made  over  tlie  Heart 
during  the  time,  of  the  Acme  of  Pericardial 
Effmimi. — In  four  cases  during  the  acme, 
on  listening  without  making  pressure,  the 
healthy  sounds  of  the  heart  were  alone 
audible  ;  but  on  making  pressure  those 
sounds  were  either  replaced  or  accom- 
panied by  a  double  rubbing  noise. 

In  three  of  these  cases,  at  the  time  the 
effusion  into  the  pericardium  was  at  its 
height,  when  the  stethoscope  was  applied 
hghtly  over  the  heart,  the  natural  heart 
sounds  were  alone  heard,  friction  sounds 
being  everywhere  inaudible.  When,  how- 
ever, pressure  was  made  with  the  stetho- 
scope, a  double  friction  sound  was  imme- 
diately brought  into  play,  which  could  be 
suspended  or  renewed  at  ^vill  by  with- 
drawing or  replacing  the  pressure.  In 
one  case  the  friction  sound  thus  generated 
was  limited  to  the  region  of  the  right 
ventricle,  and  in  another  to  the  base  of 
that  ventricle  ;  but  in  a  third  case  it  was 
diffused  over  the  whole  space  occupied  by 
the  heart  and  great  vessels.  The  impulse 
was  feeble  in  one  of  these  patients,  and 
was  felt  over  the  right  ventricle  in  an- 
other. It  is  difficult  to  say  why  friction 
sound  was  absent  without  pressure  over 
the  seat  of  the  impulse  ;  but  it  is  self-evi- 
dent that  if  we  press  the  cartilages  or 
sternum  inwards  upon  the  walls  of  the 
heart  moving  to  and  fro,  those  walls  will 
work  with  increased  counter  pressure 
against  the  resisting  walls  of  the  chest ; 
and  may  thus  elicit  a  friction  sound  when 
previously  absent,  or  intensify  a  friction 
sound  already  existing,  owing  to  the  in- 
creased friction  of  the  two  roughened 
surfaces.  In  two  of  the  cases  a  to-and- 
fro  sound  was  audible  without  pressure 
over  the  apex,  and  in  one  of  them  over 
the  lower  border  of  the  right  ventricle 
also ;  but  it  was  brought  into  play  by 
pressure  over  the  whole  region  of  the 
heart  and  great  vessels. 

The  sulisequent  history  of  these  cases 
illustrates  with  great  clearness  the  cause 
of  the  absence  of  friction  sound  without 
pressure,  and  its  presence  with  pressure 
during  the  acme  of  the  disease.  In  three 
of  them,  as  soon  as  the  effusion  into  the 
pericardium  lessened, the  heart  descended, 
and  its  impulse  became  stronger  and  lower; 
the  fluid  interposed  between  the  front  of 
the  heart  at  its  lower  border  and  the  peri- 
cardial sac  disappeared  ;  and  the  friction 
sound  came  into  spontaneous  play  where  it 


was  before  absent  without  pressure.  That 
sound,  indeed,  gradually  augmented  in 
loudness  and  intensity,  and  increased  in 
area  upwards,  sideways,  and  especially 
downwards. 

(6)  Case  in  ivhich  Friction  Sound  was 
Absent  for  Ttoo  of  the  Three  Days  during 
which  the  Acme  of  Pericardial  Fffusion 
lasted. — This  patient,  a  woman  aged  21, 
came  in  with  great  pain  and  a  double 
friction  sound  all  over  the  region  of  the 
heart.  The  pain  was  relieved  by  leeches. 
Next  morning  the  effusion  was  at  its 
height,  but  the  friction  sound  had  van- 
ished and  could  not  be  brought  back  even 
by  pressure.  That  evening  there  was  a 
return  of  pain,  and  a  renewal  of  the  fric- 
tion sound  which  lasted  until  next  day, 
but  again  vanished  on  the  fourth  day, 
when  the  effusion  was  still  at  its  acme. 
She  was  in  great  distress  from  pain  over 
the  heart,  but  the  impulse  was  faint  in 
the  third  and  fourth  spaces.  iNext  day 
there  was  less  effusion,  a  lowered  impulse, 
and  no  distress,  and  friction  sound  was 
rendered  audible  by  moderate  pressure 
over  the  right  ventricle.  Why  was  the 
friction  sound  absent  in  this  case  of  peri- 
carditis ?  When  we  consider  that  the 
impulse  was  perceptible,  it  must  be  al- 
lowed that  the  answer  is  difficult.  The 
loss  of  blood  on  the  second  day  and  the 
great  distress  on  the  fourth  day  may  in 
some  measure,  however,  account  for  the 
exit  of  the  friction  sound. 

(7)  Case  in  which  a  Friction  Murmur  was 
audible  over  the  Heart  at  the  Time  of  the 
Acme  of  the  Disease.  —  This  case  of  a 
youth  set.  17,  presented  a  long  history, 
and  proved  fatal  on  the  forty-eighth  day. 
On  examination  after  death,  the  heart 
was  found  to  be  universally  adherent  by 
means  of  recent  lymph.  Throughout  the 
whole  period,  with  rare  and  doubtful  ex- 
ceptions, the  inflammation  of  the  peri- 
cardium was  made  evident,  not  by  the 
ordinary  friction  sound,  but  by  a  true  fric- 
tion murmur. 

The  Area  of  the  Friction  Sound  during 
the  Acme  of  the  Effusion.— The  area  of  the 
friction  sound  when  the  effusion  into  the 
pericardium  is  at  its  height  may,  on  the 
one  hand,  be  so  extensive  as  to  cover  the 
wdiole  front  of  the  chest,  extending  from 
the  clavicles  down  to  the  ninth  right  and 
left  costal  cartilages  ;  or,  on  the  other,  be 
so  limited  as  to  be  confined  to  the  middle 
or  lower  portion  of  the  sternum.  This 
great  diffusion,  or  narrow  limitation  of 
the  friction  sound  at  the  period  of  the 
acme  of  the  disease,  is,  however,  com- 
paratively rare ;  and,  as  a  rule,  the  area 
of  the  friction  sound  corresponds  either 
with  the  area  of  actual  friction,  orwith 
that  of  dulness  on  percussion  over  the 
pericardium. 

The  friction  sound  was  audible  over  a 
great  extent  in  all  those  cases,  amounting 
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to  nine,  in  wliicli  a  thrill  was  felt  over  the 
heart  or  groat  vessels,  and  especially  in 
those  in  which  it  was  perceptible  over 
the  front  of  the  right  ventricle. 

In  all  the  cases  with  thrill  the  friction 
sound  was  audible  over  the  right  auricle 
and  ventricle,  the  outlj'ing  portion  and 
apex  of  the  left  ventricle,  and  the  great 
vessels ;  in  all  but  one  of  them,  also,  it 
extended  to  the  top  of  the  sternuni,  be- 
yond the  region  of  the  distended  pericar- 
dium over  the  great  vessels.  In  these 
cases,  as  I  have  already  explained,  the 
friction  sound  was  most  intense  over  the 
region  of  the  thrill,  and  it  radiated  thence 
over  a  wide  area,  becoming  gradually  less 
intense  from  its  focus  to  its  extreme  limits, 
being  conducted  by  the  sternum  and  car- 
tilages acting  as  a  sounding-board. 

In  six  of  the  twelve  cases  in  which  a 
creaking  sound  was  heard  over  the  heart, 
tlie  area  of  the  friction  sound  extended 
dijwu  to  the  seventh,  eighth,  or  ninth  cos- 
tal cartilages;  but  in  "five  of  these  the 
creak  accompanied  a  thrill.  In  the  re- 
maining six  cases  the  frottement  extended 
to  the  sixth  cartilage,  or  occupied  an  un- 
specified space  to  the  right  and  left  of  the 
sternuni.  It  is  evident,  therefore,  that 
the  great  diffusion  of  the  sound  in  these 
cases  was  due  more  to  the  tlirill,  than  to 
the  creaking  sound  that  was  audible  at 
the  seat  of  the  parent  thrill. 

I  need  not  here  specify  the  exact  limits 
of  the  friction  sound  in  the  remaining 
cases. 

These  clinical  facts  show  that,  when 
the  effusion  into  the  pericardium  is  at  its 
height,  if  we  put  out  of  view  those  cases 
in  which  a  thrill  is  felt  over  the  right  ven- 
tricle, the  friction  sound  is,  with  a  slight 
exception,  practically  limited  to  the  re- 
gion of  ^pericardial  dulness,  or  rather  of 
the  heart  and  great  arteries.  This  excep- 
tion applies  to  the  presence  of  the  friction 
sound  over  the  upper  end  of  the  sternum, 
which  is  fully  an  inch  higher  than  the 
uppermost  limit  of  that  region.  This  was 
observed  in  nineteen  case^,  and  in  ten  of 
these  no  thrill  was  noticed  over  the  region 
of  the  heart  or  great  vessels.  In  all  these 
cases  the  friction  sound  was  conducted  to 
the  top  of  the  manubrium,  i'rom  the  actual 
seat  of  friction  by  the  sternum  itself,  act- 
ing as  a  sounding-hoard. 

Wlien  the  lower  boundary  of  the  fric- 
tion sound  reaches  to  the  lower  end  of 
the  sternuni  and  the  sixth  cartilage,  that 
limit  is  still  within  the  lower  boundary  of 
the  region  of  pericardial  dulness,  which  is 
situated,  when  the  pericardium  is  coui- 
pletely  distended,  behind  the  ensiforni 
cartilage  and  along  the  lower  margin  of 
the  sixth  cartilage.  As  I  have  already 
shown,  however,  the  lower  boundary  of 
the  heart,  and  consequently  of  the  region 
of  actual  friction,  is,  in  the  great  majority 
of  cases,  above  the  lower  end  of  the'  ster- 


num and  the  sixth  cartilage  ;  for  the  fluid 
in  the  pericardium  presses  the  heart  up- 
wards, and  interposes  itself  between  the 
lower  border  of  the  heart  and  the  walls  of 
the  chest  in  front  of  that  border.  The 
position  of  the  impulse  is  a  good  practical 
test  of  the  position  of  the  actual  scat  of 
friction.  In  three  of  the  seven  cases  in 
which  the  friction  sound  was  audible  as 
low  as  from  the  seventh  to  the  ninth  car- 
tilages, the  impulse  was  felt  in  the  fifth 
space,  and  in  one  of  them,  a  case  of  estab- 
lished valvular  disease  with  enlarged 
heart,  in  the  sixth  space.  But  with  one 
single  exception,  in  which  the  beat  of  the 
heart  was  felt  in  the  fifth  space,  in  all  the 
rest  of  the  cases  the  impulse  was  not  pre- 
sent below  the  fourth  space,  and  in  nine 
instances  its  lowest  position  was  in  the 
third  space.  In  the  nature  of  things,  the 
seat  of  the  actual  friction  behind  the  ster- 
num, except  at  its  upper  portion,  cor- 
responded, as  a  rule,  pretty  closely  with 
its  seat  at  the  intercostal  spaces. 

In  all  the  cases  save  one  the  friction 
sound  was  audible  down  to  the  lower  end 
of  the  sternum  at  the  time  of  the  height 
of  the  efl^'usion,  and  in  twelve  of  them  it 
was  heard  over  the  sixth  cartilage.  In 
all  these  cases,  therefore,  it  is  evident 
that  the  friction  sound  was  audible  below 
the  actual  seat  of  friction.  The  sternum 
is  an  excellent  sounding-boaid,  and  the 
conduction  of  the  friction  sound  to  the 
lower  end  of  that  bone,  by  its  own  reso- 
nant vibrations,  at  once  explains  the  pre- 
sence of  the  sound  at  its  lower  end.  The 
presence  of  the  frottement  over  the  sixth 
cartilage,  an  inch  below  the  actual  seat 
of  friction,  appears  to  me  to  call  for  a  dif- 
ferent explanation.  The  observed  facts 
are,  indeed,  different  in  these  two  cases. 
The  sound  heard  at  the  lower  end  of  the 
sternuni  is,  like  that  at  its  upper  end, 
usually  of  the  same  harsh  to-and-fro 
quality,  and  of  about  the  same  intensity 
as  that  audible  over  the  two  rubbing  sur- 
faces at  the  middle  of  the  bone.  But  this, 
as  a  rule,  is  not  so  with  regard  to  the  fric- 
tion sound  audible  over  the  sixth  carti- 
lage, for  that  is  softer,  smoother,  and  less 
loud  than  the  sound  over  the  seat  of  the 
impulse,  from  one  to  two  spaces  higher 
up.  The  presence  of  the  soft  muscular 
space  cuts  off  the  direct  connection  be- 
tween the  fifth  cartilage  and  the  sixth. 
The  sixth  cartilage  is,  however,  directly 
attached  to  the  sternum,  and  that  bone, 
acting  as  a  sounding-hoard,  doubtless 
conveys  some  of  its  own  resonant  vibra- 
tions to  the  cartilage.  But  it  is  to  be 
noted  that  the  sound  over  the  fifth  space, 
though  softer  and  feebler  than  that  over 
the  fourth  space,  is  harsher  and  louder 
than  that  over  the  sixth  cartilage.  It  is 
self-evident  that  the  sound  over  the  space 
can  scarcely  be  conducted  from  the  ster- 
num ;    and   I   think,  therefore,   that  we 
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must  look  to  the  fluid  within  the  pericar- 
dium, and  ti)  the  inner  surface  and  struc- 
ture of  tlie  roughened  and  thicl^eued  peri- 
cardium itself,  as  the  principal  media  Ijy 
wliich  the  sound  is  conducted  in  these 
cases  to  the  sixth  cartilage. 

If  \Yc  except  those  cases  in  which  a 
thrill  is  felt  over  the  right  ventricle  or  at 
the  apex,  we  lind  that  when  the  sac  is 
filled  with  fluid  the  friction  sound  stops 
quite  suddenly  along  the  left  and  right 
margins  of  the  region  of  dulness  over  the 
pericardium.  This  sudden  arrest  of  the 
rubbing  sound  at  ils  outer  border  is  less 
mai'ked  along  the  right  than  the  left  mar- 
gin. This  is,  I  consider,  explained,  flrstl)^, 
by  the  softer,  smoother,  and  more  equal 
character  of  the  to-and-fro  sound  over  the 
right  auricle  than  over  the  right  and  left 
ventricles  ;  and,  secondly,  b}'  the  presence 
of  fluid  between  the  compressed  right 
auricle  and  the  walls  of  the  chest  in  front 
of  it,  along  its  outer  border.  If,  on  the 
other  hand,  we  look  at  the  left  border  of 
the  distended  pericardium,  we  find  that 
there  the  solid  ventricles  by  their  own 
pressure  and  action  against  the  ribs  and 
spaces,  displace  the  fluid  and  completely 
occupy  the  ground.  Here  we  pass  sud- 
denly from  the  loud  double/zo/^'wciii  made 
by  the  two  rul)bing  solid  surfaces  of  the 
ventricle  and  the  rib  lined  with  rouglieued 
pericardium,  to  the  silent,  soft,  non-con- 
ducting surface  of  tlie  lung. 

We  may,  I  think,  conclude,  with  the 
qualifications  just  stated,  that  when  the 
effusion  is  at  its  heiglit,  as  well  as  when  it 
is  increasing  in  quantity,  the  friction 
sound  is  limited  to  the  region  of  pericar- 
dial dulness  ;  and,  though  with  less  rigor, 
to  the  region  of  actual  friction  ;  and  that 
the  law  originally  stated  by  Dr.  Stokes, 
that  the  area  of  the  friction  sound  is  usu- 
ally limited  to  the  region  of  the  heart,  is 
correct  in  the  great  majority  of  cases, 
during  the  period  of  the  acme  of  the  efl"u- 
sion. 

Before  concluding  what  I  have  to  state 
with  regard  to  the  area  of  the  friction 
sound,  I  would  here  estimate,  as  nearly 
as  I  can,  the  extent  to  which  the  sound 
was  heard  over  the  various  chambers  of 
the  heart  and  the  great  vessels  during  the 
acme  of  the  pericardial  effusion  in  the 
forty-four  cases  now  under  examination. 

In  one-half  of  tlic  cases  (21  in  44)  the 
friction  sound  was  audible  over  the  whole 
front  of  the  heart,  including  the  right 
auricle  and  ventricle,  the  apex  and  a  por- 
tion of  the  left  ventricle,  and  the  great 
vessels.  In  seven  or  eight  other  cases  it 
was  heard  over  the  right  auricle  and  ven- 
tricle, in  four  or  five  of  which  it  was  also 
present  over  the  apex,  and  in  one  over  the 
great  vessels.  In  fifteen  other  cases  the 
fmUement  was  audible  over  the  right  ven- 
tricle, in  nine  of  which  it  was  also  heard 
over  the  apex,  and  in  four  or  five  over  the 


great  vessels.  In  six  of  these  cases  tlm 
friction  sound  was  limiicd  to  the  right 
ventricle.  If,  upon  this  estimate,  we  take 
each  portion  of  the  heart  separately,  ^ve 
find  that  the  friction  sound  was  present 
during  the  acme  oyer  the  right  ventricle 
in  the  whole  of  the  forty-four" cases  under 
notice  ;  over  the  apex  of  tlie  left  ventricle 
in  thirty-four  or  perhaps  thirty-five  of 
those  cases ;  over  the  right  auricle  in 
twenty-eight  or  twenty-nine  of  them  ;  and . 
over  the  great  vessels  in  twenty-six  or 
twenty-seven  of  them. 

]ntcnf<Uij  and  Cluirnrtcr  nf  the  Fi-irlinn 
Sound  over  ike  different  parts  of  the  Heart 
and  Great  IV.sscis  diir'mg  the  Acme  of  the 
Effusion. — When  inquiring  into  the  rela- 
tive intensity  and  character  of  the  friction 
sound  over  the  diftcrcnt  cavities  of  the 
heart,  except  the  right  ventricle,  and  the 
great  vessels  at  the  time  of  the  acme  of 
the  eflusion,  I  shall  take  into  account  the 
fortj-four  cases  now  under  examination  ; 
but  as  regards  the  right  ventricle  I  shall 
limit  myself  to  the  twelve  cases  with  pri- 
mary creaking  sound,  the  two  with  grating 
friction  sound,  and  the  nineteen  cases  in 
which  there  was  a  harsh  friction  sound 
intensified  by  pressure,  which  form  a  total 
of  thirty-three  cases.  Although  the  left 
ventricle  forms  the  pivot  of  the  heart's 
action,  and  does  its  work  with  tlireefold 
more  power  than  the  right  ventricle,  I 
shall  first  examine  the  friction  sound  as  it 
presented  itself  over  the  right  ventricle, 
because  it  forms  tlie  front  of  the  heart ; 
covers  the  left  ventricle  except  at  its  left 
border  and  apex  ;  and  is  the  niain  seat  of 
actual  friction. 

Itvjht  Ventrh:le. — As  the  right  ventricle 
forms  the  front  of  the  heart,  it  is  always 
in  contact  to  a  greater  or  less  degree  with 
the  anterior  walls  of  the  chest.  Owing  to 
the  distension  of  the  pericardium  during 
the  acme,  and  the  elevation  of  the  heart 
into  the  contracted  space  at  the  upper 
part  of  the  chest,  the  heart  and  great  ves- 
sels arc  stripped  of  the  lung  that  covered 
them,  and  press  directly  forward  upon  the 
middle  and  upper  part  of  the  sternum  and 
the  higher  costal  cartilages  and  intercostal 
spaces,  from  the  second  to  the  fifth. 

The  to-and-fro  movements  of  the  right 
ventricle,  by  rubbing  against  the  opposed 
surface  of  the  sac,  give  birth  to  the  to-and- 
fro  friction  sound  audible  in  front  of  the 
ventricle.  Those  movements  play  from 
risht  to  left  during  the  contraction  of  the 
ventricle,  and  from  left  to  right  during  its 
dilatation  (see  Figs.  6-2,  63,  p.  401).  The 
s•^^'eep  of  tlie  walls  is  very  extensive  be- 
hind the  sternum,  at  the  junction  of  the 
auricle  to  the  ventricle  ;  thence  it  gradu- 
ally lessens  ;  and  comes  to  a  stand-still 
near  the  septum.  The  friction  movements 
are  there  tore  gi-eater,  and  the  friction 
sounds  are  louder,  at  the  sternal  than  the 
costal  halves  of  the  cartilages.      As  the 
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position  of  the  ventricle  is  raised  from  tlie 
fourth  and  fiftli  spaces  to  tlic  third  and 
fourth  spaces,  the  frottciurnt  is  usually 
louder  over  the  sternal  portions  of  those 
spaces,  and  the  adjoining  portion  of  the 
sternum,  than  elsewhere. 

As  the  movements  made  during  the 
emptying  of  the  ventricles  are  active,  and 
those  made  during  the  filling  of  the  ven- 
tricle are  passive,  the  increased  pressure 
made  b\-  it  upon  Ihe  cartilage  and  sternum 
during  "the  systole  often  intensifies  the 
froUeiiicat,  and,  as  I  have  already  shown, 
may  even  transform  it  into  a  creaking 
noise.  Thus,  of  the  thirty-three  cases 
under  examination,  in  six  there  was  a 
systolic  creak  over  the  right  ventricle  ;  in 
tliirteen  the  systolic  friction  sound  was 
louder  than  the  diastolic  ;  in  two  the  sys- 
tolic and  diastolic  sounds  were  equal;  and 
in  twelve  it  is  not  stated  whether  there 
was  any  diflerence  between  the  two 
sounds. 

From  these  clinical  facts  it  is  evident 
that  the  active  friction  sound  made  during 
the  contraction  of  the  ventricle  is,  as  a 
rule,  lotider  than  the  passive  friction 
sound  made  during  its  dilatation.  In  a 
small  minorit}-  of  cases,  however,  the  two 
sounds  are  equal,  and  a  true  to-and-fro 
sound  is  produced,  the  diastolic  portion  of 
which  speaks  with  tlie  same  intensity, 
length,  and  continuousness  as  the  systolic 
portion.  In  these  cases  I  believe  that  the 
impulse  is  feeble,  and  that  the  systolic 
friction  soimd,  like  the  diastolic,  is,  so  to 
speak,  passive,  and  is  not  intensified  by 
tlie  greater  pressure  from  within  of  the 
anterior  wall  of  the  ventricle  upon  the 
walls  of  the  chest. 

The  conus  arteriosus  of  the  right  ventri- 
cle calls  for  special  notice.  It  "is  situated 
behind  the  third  space  and  the  two  ad- 
joining cartilages,  and  as  it  enjoys  exten- 
sive play  during  the  systole,  when  its 
movements  are  twofold,  from  above  down- 
wards, and  from  left  to  right,  the  friction 
sound  is  often  notably  harsh,  loud,  and 
to-and-fro  in  that  situation.  Sometimes 
it  is  there  creaking  or  grating,  when  it 
may  be  accompanied  by  a  thrill.  It  some- 
times reseml)les  the  sound  made  by  rub- 
bing together  two  opposite  surfaces  of 
emery  paper,  of  stuff  or  of  silk ;  or  it  is 
rasping,  or  scratching,  or  rustling  when  it 
may  piesent  a  true/'/-oi(-/ro!t,-  or  it  may, 
though  less  frequently,  be  soft  in  charac- 
ter. A  friction  murmur  is,  however, 
rarely  or  never  present  in  this  situation. 
Pressure  readily  intensifies  and  alters  the 
friction  sound  over  the  conus  arteriosus, 
and  sometimes  converts  it  into  a  creaking 
sound.  As  the  conus  arteriosus  is  covered 
in  health  by  a  thin  layer  of  lung,  it  is  not 
usually  the  early  seat  of  friction  sound  ; 
but  as  the  lung,  when  once  displaced  from 
before  it,  does  not  readily  replace  itself, 
the  rubbing  sound  is  often  heard  in  this 


position  up  to  a  late  period  in  the  history 
of  the  case.  The  friction  sound  is  notably 
double  or  to-and-fro  o\'er  the  conus  arte- 
riosus, and  this  ma}'  be  accounted  for  by 
the  ready  completeness  with  ivhich  the 
right  ventricle  spontaneously  fills  itself 
during  the  ventricular  diastole. 

2Vic  Apex  and  Oatlyiwj  Portion  of  the 
Lift  Vcntrirle. — The  apex,  and  outlying 
portion  of  the  left  ventricle  are  in  health 
covered  by  the  lung.  The  extent  to  which 
the  lung  thus  affords  a  protection  for  the 
apex  diTpeuds  upon  the  vigor  of  the  indi- 
vidual, the  size  of  the  chest,  and  the 
amplitude  of  the  lungs.  The  portion  of 
left  lung  immediately  covering  the  apex 
is  a  thin  tongue,  the  lowermost  protruding 
angle  of  its  upper  lobe,  which  laps  round 
the  apex  of  the  organ,  and  interposes  itself 
between  that  part  and  the  ribs.  During 
the  diastole,  when  the  ventricle  is  inac- 
tive, the  covering  of  lung  is  complete ; 
but  when  the  ■\'entricle  contracts,  owing 
to  the  combined  muscular  rigidity  of  the 
organ,  and  the  outward  pressure  of  the 
blood  that  is  compressed  by  the  contract- 
ing cavity,  it  pushes  aside  tlie  tongue  of 
lung  in  front  of  it,  so  that  the  apex  sweeps 
against  the  ribs  and  their  interspaces.  It 
is  thus  in  young  persons  and  those  who 
are  not  robust ;  but  in  strong  adults, 
inured  to  exercise,  the  average  size  of  the 
lung  is  increased,  and  the  apex  is  so  em- 
bedded in  the  lung,  that  its  proper  beat 
cannot  be  felt,  except  perhaps  at  the  end 
of  a  forciljle  expiration,  or  when  they  lie 
on  the  left  side.  In  one  instance,  and  in 
one  onljr,  an  obscure  friction  sound  was 
heard  over  and  limited  to  the  apex  before 
it  was  audible  elsewhere.  This  was  on 
the  day  of  admission,  but  on  the  following 
day  it  had  left  the  apex,  and  transferred 
itself  to  the  whole  right  ventricle  and 
right  auricle.  I  can  oftisr  no  explanation 
of  this  exceptional  sign. 

As  a  rule,  the  friction  sound  was,  as  I 
have  said,  limited  at  first  to  the  right  ven- 
tricle ;  but  as  the  disease  advanced,  the 
increased  fluid  in  the  pericardium  dis- 
placed the  left  lung  and  laid  bare  the  apex, 
so  that  the  friction  sound  spread  itself 
from  the  right  ventricle  to  the  left. 

"When  the  effusion  was  at  its  height  the 
heart  was  raised,  and  the  apex-beat  was 
felt  in  the  fourth,  or  even  the  third  space, 
at  or  just  above  and  beyond  the  nipple. 
Friction  sound  was  probably  audible  over 
the  apex  during  the  acme  in  thirty-four  of 
the  forty-four  cases  now  under  notice ;  it 
was  absent  from  that  point  in  nine ;  and 
its  presence  there  was  doubtful  in  one 
case. 

The  movement  of  the  apex  is,  in  its 
nature,  the  reverse  of  that  of  the  right 
ventricle  at  its  junction  with  the  right 
auricle  ;  for  while,  during  the  systole,  that 
part  moves  from  right  "to  left,  the  apex 
moves  from  left  to  right,  and  from  below 
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upwards.  As  the  active  sweep  of  the 
apex  takes  place  during  the  contraction  of 
the  ventricles,  it  is  natural  to  expect  that 
the  friction  sound  at  the  apex  should  be 
mainly  systolic,  and  the  examination  of 
my  cases  shows  that  this  is  so.  Of  the 
thirty-four  cases  in  which  a  friction  sound 
was  audible  over  the  apex,  in  six  it  was 
heard  during  the  systole  only  ;  in  ten  the 
frottement  was  double,  but  was  more  in- 
tense and  prolonged  during  the  systole 
than  the  diastole ;  and  in  none  was  it 
stated  that  the  two  sounds  were  of  equal 
intensity  during  the  two  periods.  In  six 
cases  there  was  a  creaking  friction  sound, 
usually  systolic,  at  the  apex. 

When  the  lower  lobe  of  the  left  lung 
shrinks  under  the  double  effect  of  pulmo- 
nary apoplexy  within  the  lung,  and  pleu- 
risy ou  its  exterior,  on  the  one  hand  ;  and 
of  compression  of  that  portion  of  the  lung 
and  of  the  left  bronchus,  by  the  great  dis- 
tension of  the  pericardium,  ou  the  other, 
the  apex  becomes  completely  exposed, 
and  extends  far  to  the  left.  In  one  such 
case,  a  youth,  aged  17,  a  systolic  creaking 
sound  was  audible  over  and  beyond  the 
apex,  and  the  friction  sound  extended 
far  to  the  left,  ceasing  suddenly  in  the 
axilla. 

Bight  Auricle. — The  right  auricle  is  in 
health  completely  screened  from  the  ante- 
rior wall  of  the  chest  by  the  middle  lobe 
of  the  right  lung,  which  separates  it  from 
the  middle  of  the  sternum  and  the  costal 
cartilages  to  the  right  of  the  lower  half  of 
that  bone.  Friction  sound  is  therefore 
never  audible  over  the  right  auricle  until 
the  portion  of  lung  that  is  interposed  be- 
tween it  and  the  right  cartilages  is  pushed 
aside  by  the  advancing  tide  of  effusion,  so 
as  to  lay  bare  the  auricle.  When  the 
effusion  into  the  pericardium  was  at  its 
height,  a  friction  sound  was  audible  over 
the  right  auricle  in  three-fifths  of  the 
cases  (28  or  29  in  44) . 

The  expansion  of  the  right  auricle  is 
quite  passive,  and  its  contraction  is  made 
with  so  little  exercise  of  force,  that  its 
movement  to  the  right  during  its  period 
of  Ailing,  and  its  movement  to  the  left 
during  its  period  of  emptying,  are  made 
so  quietly,  that  it  exerts  no  pressure  on 
the  cartilages  during  its  to-and-fro  move- 
ments. It  is  natural  to  expect  that  the 
to-and-fro  frottement,  the  frou-frou  pro- 
duced by  the  passive  double  friction  of 
the  right  auricle,  should  be  made  up  of 
two  equal  sounds,  and  as  a  rule  those  two 
sounds  were  equal  over  that  cavity. 

In  twelve  of  the  twenty-nine  cases  in 
which  friction  sound  was  audible  over  the 
right  auricle,  the  systolic  and  diastolic 
sounds  were  equal ;  in  eleven  the  frotte- 
ment was  double,  but  the  relative  inten- 
sity of  the  two  sounds  was  not  described  ; 
and  in  one  a  systolic  sound,  almost  creak- 
ing in  character,  was  audible  over  the 


right  auricle.  In  this  last  exceptional 
case  a  similar  almost  creaking  noise  was 
heard  over  the  base  of  the  right  ventricle 
at  the  lower  portion  of  the  sternum,  and 
that  was  evidently  the  source  of  the  rub- 
bing sound  over  the  auricle. 

The  two  sounds  made  respectively  over 
the  right  auricle  during  the  two  alternate 
movements  of  its  dilatation,  with  contrac- 
tion of  the  ventricle,  and  its  contraction 
with  dilatation  of  the  ventricle;,  are  not 
only  equal  in  character,  intensity,  and 
coutiuuousness  ;  but  they  are  also  more 
soft  and  smooth  in  tone  than  they  are 
over  the  ventricle  ;  this  contrast  being 
most  remarkable  in  some  of  those  cases 
that  present  a  thrill  and  a  creaking  sound 
over  the  right  ventricle,  and  the  diffusion 
of  a  harsh  double  friction  sound  over  the 
whole  front  of  the  chest  extending  down- 
wards even  to  the  eighth  or  ninth  right 
and  left  cartilages. 

The  question  here  arises  whether  under 
these  circumstances  the  soft  double  fric- 
tion sound  audible  over  the  cartilages  to 
the  right  of  the  lower  sternum  is  due  to 
the  immediate  friction  of  the  subjacent 
right  auricle,  or  to  that  of  the  right  ven- 
tricle, transmitted  through  the  fluid  and 
softened  in  its  transmission  ?  I  think 
that  we  must  infer  that  the  latter  is  tlie 
usual  source  of  this  sound,  when  we  con- 
sider that  the  yielding  right  auricle  is 
compressed  by  the  fluid  in  the  pericar- 
dium at  the  time  of  the  acme.  Why 
under  these  circumstances,  the  two  sounds 
are  usually  equal,  I  cannot  say. 

The  Ascendmg  Amia  and  Pulmonary 
Artery. — In  health  the  two  great  arteries 
lie  behind  the  upper  half  of  the  sternum 
and  the  spaces  to  the  left  of  it,  above  the 
level  of  the  third  cartilages.  The3''  not 
only  have  the  bony  protection  thus  af- 
forded them,  but  they  are  additional!}'- 
sheltered  liy  a  thin  covering  of  lung  that 
is  interposed  between  them  and  the  bony 
shield  in  front,  and  is  made  up  of  the 
inner  adjoining  margins  of  both  lungs. 
The  aorta  is  guarded  by  the  strongest 
portion  of  the  sternum,  and  the  pulmonary 
artery  lies  behind  the  second  space  and 
cartilage,  and  the  adjoining  margin  of  the 
sternum.  In  the  early  stages,  therefore, 
of  pericarditis,  friction  sound  is  never 
audible  over  the  great  vessels.  When  the 
fluid  increases,  the  distended  pericardium 
and  the  elevated  heart  and  great  vessels 
push  the  double  curtain  of  lungs  to  each 
side,  so  as  to  bring  the  great  arteries  into 
contact  with  the  "sternum  and  the  first 
and  second  spaces  and  cartilages.  The 
heart  and  great  vessels  then,  as  I  have 
already  said,  occupy  the  narrower  space 
in  the  upper  portion  of  the  cone  of  the 
chest,  and  there  is  now  no  longer  room 
both  for  them  and  for  the  portion  of  lung 
superficial  to  them  in  health,  which  is 
therefore  displaced. 
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In  considerinjT  the  character  of  the 
friction  sound  o\cr  llie  two  great  arteries, 
we  must  distinuuish  the  aorta  from  tlie 
puhnonary  artery.  The  roots  of  those 
arteries,  iuchiding  under  that  term  their 
apertures,  valves',  and  sinuses,  descend 
and  ascend  fully  half  an  inch  during  the 
successive  periods  of  the  systole  and  dias- 
tole of  the  ventricles  ;  the  movement  of 
the  systole  heing  more  active  than  that  of 
the  diastole. 

The  root  of  the  pulmonary  artery  is 
situated  at  the  front  of  the  heart,  and 
when  the  lung  is  displaced  from  befoi'e  it, 
the  artery  lies  immediately  behind  the 
second,  and  sometimes  also  the  first,  left 
intercostal  space,  the  second  costal  carti- 
lage, and  the  adjoining  border  of  the 
sternum.  The  m<jvement  of  the  pulmo- 
nary artery,  like  that  of  the  eonus  arteri- 
osus from  which  it  springs,  is  downwards 
and  from  left  to  right  during  the  systole, 
and  the  reverse  during  the  diastole.  The 
friction  sound  over  the  pulmonary  arterj^, 
is  not,  therefore,  so  far  as  I  know  to  be 
distinguished  from  that  over  the  conus 
arteriosus.  The  two-and-fro  sound  caused 
hy  those  two  adjoining  and  connected 
parts  must  resemhle  and  blend  with  each 
other  ;  but  while  that  of  the  pulmonary 
artery  is  situated  over  and  above  the 
second  space  and  the  adjoining  horder  of 
the  sternum,  that  of  the  conus  arteriosus 
extends  downwards  from  that  point  to  the 
fourth  cartilage,  but  widening  to  the 
right,  so  as  to  occupy  the  whole  hreadth 
of  the  centre  of  the  sternum. 

A  peculiar  systolic  scratching  noise, 
that  somewhat  resembles  a  friction  sound, 
is  sometimes  audible  over  the  pulmonary 
arterjr  during  the  course  of  acute  rheuma- 
tism, and  is  generally  associated  with 
endocarditis.  This  sound  is  evidently 
caused  by  the  vibration  of  the  blood  ad- 
vancing during  the  systole  along  the 
artery  when  not  in  a  state  of  tension  ;  and 
is  to  he  distinguished  from  a  friction 
sound  by  its  limited  area,  the  sound  being 
confined  to  the  second  space,  and  not 
accompanied  by  frit'tion  sound  elsewhere 
over  the  heart ;  its  restriction  to  the  period 
of  the  systole  and  its  consequent  total 
want  of  a  two-and-fro  character  ;  its  free- 
dom from  change  when  pressure  is  made 
over  it ;  its  unaltering  character  on  suc- 
cessive days  ;  and  the  absence  of  pain 
o-^-er  the  heart  or  other  symptoms  or  signs 
of  pericarditis. 

The  root  of  the  aorta  instead  of  being 
exposed  in  front,  like  that  of  the  pulmo" 
nary  artery,  is  buried  deeply  in  the  cen- 
tre of  the  heart,  being  covered  hy  that 
artery,  the  conus  arteriosus,  and  the  left 
border  of  the  right  auricle.  The  root  of 
the  aorta  caimot  therefore  cause  a  friction 
sound.  The  ascending  aorta,  where  it 
comes  into  view  above  the  ri^ht  auricle 
and  behind  tlie  lower  half  of  "the  manu- 


brium, is  in  health  deep  in  situation, 
being  covered  by  the  adjoining  margins 
cif  the  ojiix-isite  lungs.  Whi:n,  however, 
the  heart  and  great  vessels  are  lifted  up- 
wards l)y  the  atlvancing  invasion  of  the 
fluid  in  the  pericardium,  the  lungs  arc 
displaced  from  before  the  ascending  aorta, 
which  may  possibly  be  pressed  against 
the  back  of  the  manubrium.  Even  then, 
however,  it  can  only  excite  a  partial  fric- 
tion sound,  for  its  movements,  which  are 
downwards  and  upwards,  arc  very  slight. 
Friction  sound  \\as  audible  at  the  manu- 
brium over  the  ascending  aorta  and  the 
adjoining  portion  of  the  pulmonary  artery 
at  the  time  of  the  acme  of  the  effusion 
into  the  pericardium,  and  especially  dur- 
ing expiration,  in  twenty-six  or  perhaps 
twenty-seven  of  the  forty-four  cases  un- 
der review  ;  but  this  friction  sound  was 
evidently  not  generated  by  the  double 
movement  of  those  vessels,  hut  was  con- 
ducted upwards  hy  the  sternum,  acting 
as  a  sounding-board,  from  the  harsh 
double  friction  sound  over  the  right  ven- 
tricle. This  was  shown  hy  that  sound 
reaching  with  full  intensity  to  the  top  of 
the  sternum,  which  is  a  little  above  the 
transverse;  aorta,  in  twenty-six  or  per- 
haps twenty-seven  of  the  forty-four  cases ; 
and  by  the  close  correspondence  between 
the  character  of  the  double  frottement 
over  and  above  the  great  vessels  at  the 
upper  half  of  the  sternum,  and  that  over 
the  right  ventricles,  at  the  lower  half  of 
the  sternum. 

At  the  time  of  the  acme  of  the  effusion 
into  the  pericardium  the  wdiole  heart  is 
raised,  and  the  lungs  are  separated  from 
each  other  in  front,  so  that  the  pulmonary 
artery,  the  conus  arteriosus  and  the  rest 
of  the  right  ventricle,  the  apex  and  out- 
lying portion  of  the  left  ventricle,  and 
the  right  auricle  are  uncovered,  and 
brought  into  immediate  contact  with  the 
walls  of  the  chest  in  front  of  them. 

The  whole  front  of  the  right  ventricle 
bears  upon  the  sternum  and  left  cartilages 
with  varying  force.  Sometimes  it  pro- 
duces a  thrill  during  its  contraction,  which 
may  extend  over  its  surface  from  the  third 
to  the  sixth  cartilages,  and  is  often  ac- 
companied by  a  sjstolic  creaking  sound. 
At  other  times,  sometimes  with,  but  gen- 
erally without  a  thrill,  a  double  grating 
sound  or  a  harsh  friction  sound  of  various 
tones,  the  systolic  sound  being  usually 
louder  than  the  diastolic,  springs  up  oyer 
the  whole  right  ventricle.  In  rare  in- 
stances the  t-\vo  sounds  are  equal.  More 
rarely  a  soft  friction  sound,  rendered 
harsh  by  pressure,  or  a  to-and-fro  sound, 
excited  by  pressure  but  absent  without  it, 
is  present  over  the  right  ventricle. 

A  friction  sound  is'heard  over  the  apex 
during  the  acme  in  about  three-fourths  of 
the  cases.     The  apex  may,  like  the  right 
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ventricle,  present  a  thrill  and  a  creaking 
sound  durin;;-  the  systole  ;  or  a  loud,  pro- 
longed systolic  friction  sound,  and  a  short, 
tVeble  diastolic  one.  In  no  instance  are 
the  systolic  and  diastolic  friction  sounds 
equal  over  the  apex. 

During  the  acme  the  right  auricle  in 
two-thirds  of  the  cases  presents  over  its 
surface,  to  the  right  of  the  lower  half  of 
the  sternum,  a  double,  smooth,  to-and- 
fro  murmur  or  friction  sound,  equally 
loud  during  its  dilatation  and  contrac- 
tion. This  double  smooth  froUement  over 
the  right  auricle  is  probably  transmitted, 
softened  in  its  transit,  through  the  fluid, 
from  the  noisy  and  active  right  ventricle. 

The  friction  sound,  if  any,  that  may  be 
made  during  tlic  acme  by  the  ascending 
aorta  and  the  adjoining  portion  of  the 
pulmonary  artery  behind  the  manubrium, 
is  almost  always  masked  by  the  friction 
sound  of  the  right  ventricle,  which  is  con- 
ducted by  the  sternum  acting  as  a  sound- 
ing-board, the  sound  being  thus  conducted 
in  more  than  lialf  of  the  cases  to  the 
upper  end  of  the  bone. 

The  double  frottement  proper  to  the  pul- 
monary artery  when  covered  ^\-M\  lymph 
is  undoubtedly  audible  during  the  acme 
over  the  second  space,  where  it  must  re- 
semlsle  and  blend  with  the  double  froUe- 
ment proper  to  the  conus  arteriosus. 

In  every  instance  pressure.^  intensities 
the  two  friction  sounds  ;  and  it  sometimes 
transforms  an  ordinary  froUement  into  a 
creaking  or  grating  sound  ;  or  a  soft  fric- 
tion sound  into  a  harsh  rubbing  noise  ;  or 
it  excites  a  friction  sound  when  one  was 
previously  absent. 

vSecond  Acme.  —  Seneved  Increase  of 
Effusion  into  the  Pericardium  oiriiuj  to  He- 
lapse. — In  eleven  cases  the  eft'usiou  into 
the  pericardium,  after  it  bad  reached  its 
height  and  commenced  to  decline,  again 
increased  in  quantity,  and  attained  to  a 
second  acme.  Another  case  that  bad  a 
relapse  and  a  second  acme,  that  was  ad- 
mitted during  the  period  of  the  first  acme, 
has  not  been'included  in  the  inquiry  tliat 
is  about  to  follow.  In  five  of  tliose  eleven 
patients  under  consideration  the  fluid, 
after  declining  for  a  second  time,  again 
increased  so  as  to  present  a  third  acme  of 
pericardial  effusion,  and  in  one  of  the  five 
there  was  a  fourth  wave  of  increase. 

I  shall  examine  in  these  cases  with  re- 
lapse and  renewed  acme,  the  comparative 
height  of  the  pericardial  eftlision  ;  the  ex- 
tent of  the  heart's  impulse  ;  the  area  and 
intensity  of  the  friction  sound  ;  the  sever- 
ity of  the  general  illness  ;  and  the  in- 
tensity of  the  accompanying  endocarditis, 
iind  its  permanent  effect  on  the  functions 
of  the  valves  of  the  heart  during  the 
period  of  the  later  acme. 

Extent  of  Effusion  into  the  Perimrdiwn. 
—In  five  of  the  cases  the  effusion  into  the 


pericardium  was  equal  in  extent  during 
the  first  and  the  second  acme  ;  while  in 
five  it  was  greater,  and  in  one  it  was  less, 
during  the  first  than  the  second  acme' 
In  six  of  the  cases,  from  two  to  five  days, 
and  in  five  of  them  from  six  to  eight  days^ 
elapsed  between  the  end  of  the  first  period 
and  the  beginning  of  the  second  pi^riod  of 
tile  height  of  tlie  eftusion. 

Position  of  the  Impidse.— In  six  of  the 
cases,  and  probaloly  in  a  seventh,  the  im- 
pulse at  its  inferior  boundary  occupied  a 
lower  position  by  from  one  to  two  inter- 
costal spaces  during  the  second  acme  of 
tlie  efli.ision  than  tb.e  first  (compare  Figs. 
'.I4,  p.  576;  and  88,  p.  .553,  respectively 
with  Figs.  91,  p.  559  ;  and  86,  p.  551 ;  in 
Uvo  cases  the  impulse  occupied  the  same 
position  during  the  two  periods  ;  in  one 
instance  it  was  imperceptible  throughout ; 
and  in  one  it  was  very  feeble. 

"We  thus  find  that  in  the  great  majority 
of  the  cases  the  impulse  of  the  heart  was 
lower  during  the  second  acme  of  effusion, 
or  the  period  of  relapse,  than  during  the 
first  acme.  The  reason  is,  I  think,  evi- 
dent. When  the  fluid  in  the  pericardium 
begins  to  increase  during  the  earljr  period 
of  "pericarditis,  the  heart,  which  is  then 
yielding  in  structure  and  usually  of  the 
natural  size,  is  steadily  floated  upwards 
by  the  increasing  tide  of  effusion  into  the 
pericardium,  which  may  indeed  compress 
the  auricle,  and  lessen  the  size  oi^  the 
heart.  The  heart,  under  the  double  in- 
fluence of  the  inflammation  on  its  exterior, 
and  the  resulting  thick  coating  of  lymph, 
on  the  one  hand  ;  and  the  inflammation 
on  its  interior,  and  the  resulting  crippling 
of  valves,  enlargement  of  cavities,  and 
thickening  of  walls,  on  the  other,  becomes 
increased  in  size.  The  whole  organ  is,  in 
fact,  enlarged,  and  it  is  often  unyielding 
in  its  position  owing  to  its  tough  new 
covering,  and  perhaps  to  partial  adhesions 
that  may  have  already  connected  the 
double  surfaces  of  the  thickened  pericar- 
dium and  the  heart,  especially  along  and 
near  the  septum  ;  and  although  the  re- 
newed increase  of  fluid  elevates  the  heart 
to  a  certain  extent,  this  second  elevation 
of  the  impulse  is  not  usually  so  great  as 
the  first  elevation. 

Tfirill.—A  thrill  was  felt  over  the  heart 
for  the  first  time  during  the  second  acme 
in  three  of  the  cases.  In  two  of  them  the 
thrill  was  present  over  the  apex,  and  this 
was  the  natural  effect  of  the  lowered  posi- 
tion, greater  prominence,  and  increased 
force  of  that  portion  of  the  heart  during 
the  second  acme  than  the  first.  In  the 
other  case  the  thrill  was  present  over  the 
second  left  space,  but  in  this  patient  the 
second  acme  was  the  true  one,  for  the 
effusion  was  considerably  higher  during 
the  second  thnn  the  first  acme.  A  thrill 
is,  in  fact,  more  frequently  present  over 
the  second  space  during  the  first  acme 
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than  tlic  second,  and  over  the  apex  during 
the  second  acme  than  the  fiist,  for  the 
reasons  that  I  have  just  stated. 

Area  and  latmsitij  of  the  Friction  Sound 
during  the  Second  Acme  of  Incrcuscd  Effu- 
sion into  the  Pericardium. — During  the 
second  Acme  of  the  pericardial  effusion  a 
creaking  friction  sound  was  audH)le  over 
the  heart  in  four  cases,  and  a  grating 
noise  in  one  ;  a  to-and-fro  §ound  in  five 
patients,  and  a  double  friction  murmur 
increased  by  pressure  in  one. 

In  five  of  the  cases  the  area  of  the  fric- 
tion sound  was  greater,  and  in  four  it  was 
less  durinu"  tlie  second  than  the  first  acme 
of  the  eUlision  into  the  pericardium,  and 
in  two  it  was  of  equal  extent  during  both 
periods.  In  five  of  them  the  friction  sound 
was  audible  over  a  lower  position  during 
the  second  acme  than  the  first,  and  in 
none  of  Ihem  was  the  friction  sound  lower 
during  the  first  acme  tlian  the  second. 

In  like  manner,  the  friction  sound  was 
more  intense  in  six  cases,  and  less  intense 
in  four,  during  the  second  acme  than  the 
first  ;  and  in  one  it  was  of  equal  intensity 
during  lioth  periods.  In  four  of  the  pa- 
tients Ijotli  the  area  and  the  intensity  of 
the  frolU-mcnt  were  greater,  and  in  three 
they  were  both  less,  during  the  second 
than  the  first  acme. 

The  following  agencies,  on  the  one 
hand,  tend  to  increase  the  area  and  inten- 
sity of  the  friction  sound  during  the  second 
acme  as  compared  with  the  first :  The 
greater  size  of  the  heart ;  the  increased 
thickness  and  force  of  its  walls  ;  the 
lowered  position  of  the  organ  and  its  im- 
pulse ;  and  the  greater  roughness  and 
toughness  of  the  lymph  covering  the  heart 
and  lining  the  pericardium. 

The  following,  on  the  other  hand,  tend 
to  lessen  the  area  and  intensity  of  the 
friction  sound  during  the  second  acme  as 
compared  with  the  first :  The  greater  ex- 
tent to  which  the  lungs  sometimes  cover 
the  heart ;  the  restraint  placed  on  the 
movements  of  the  heart,  and  especially  of 
the  right  auricle,  by  the  thickness  and 
toughness  of  its  envelope  of  lymph  ;  and 
the  adhesions  that  have  often  already 
taken  place  between  the  pericardium  and 
the  heart ;  and  especially  along  the  sep- 
tum, between  the  ventricles,  and  at  the 
apex.  Vital  influences  blend  with  and 
counteract  these  physical  influences  in 
producing  the  result. 

ily  analysis  of  the  cases  does  not  enable 
me  to  assign  to  each  of  those  causes  its 
proper  share  in  the  production  of  these 
effects. 

In  the  one  fatal  case  the  heart  was  uni- 
versally adherent,  and  in  that  patient  the 
friction  sound  was  less  in  extent  and  in- 
tensity during  the  second  acme  than  the 
first,  owinc;,  1  consider,  to  adhesions  that 
had  already  begun  to  form  between  the 
heart  and  the  pericardium. 


The  friction  sound,  as  wo  have  seen 
was  lower  in  extent  during  the  second 
acme  than  tlie  first  in  one-half  of  the  easos 
(o  in  11),  owing  to  the  lower  position  ot 
tlie  heart  and  its  impulse  during  that 
period. 

In  five  of  the  cases  the  friction  .sound 
maintained  the  same  character  during  tlie 
second  acme  as  during  the  first,  but  in 
six  others  it  was  altered.  Thus,  one  that 
had  a  friction  sound  on  pressure,  one  that 
had  a  smooth  friction  sound  harsher  on 
pressure,  and  one  that  had  a  harsh  fric- 
tion sound  creaking  on  pressure  during 
the  first  acme,  presented,  all  of  them,  a 
creaking  friction  sound  during  the  second 
acme  ;  while  one  with  a  to-and-fro  sound 
during  the  first,  gave  a  grating  noise 
during  the  second  acme. 

From  what  I  ha\e  just  said,  it  is  evi- 
dent that  the  influences  tending  to  in- 
crease the  area  and  intensity  of  the 
friction  soimd  during  the  second  acme 
were  in  greater  force  than  the  influences 
tending  to  lessen  them ;  and  that  the  fric- 
tion sound  was  usually  more  intense  and 
more  extensive,  especially  downwards, 
during  the  second  acme  than  the  first. 

Comparative  Area  and  Intensity  of  the 
Friction  Sound  ju.st  heffjre,  during,  and  soon 
after  the  Second,  Acme  of  Fffusion  into  the 
Piricardiuni. — The  friction  sound  is,  as  a 
rule,  louder  and  more  extensive  during 
the  second  acme  of  pericardial  effusion 
than  either  just  before  or  soon  after  that 
p(.'riod.  At  this  stage,  therefore,  the 
frottement  increases  with  the  advance,  and 
decreases  with  the  decline  of  the  fluid. 

Jjiijree  of  the  (rcnercd  Tllricss  during  the 
Second  Period  ef  Increased,  PericeirO.ial 
Effusion. — In  five  of  the  cases  the  illness 
was  extreme,  in  three  it  was  severe,  and 
in  three  it  was  slight  or  probably  so  dur- 
ing the  second  acme. 

(Jf  the  five  cases  in  which  the  illness 
was  extreme,  the  face  was  anxious  in 
four  ;  there  were  choreal  movements  and 
rigidity,  chiefly  of  the  left  arm,  in  one ; 
breathing  was  laborious  in  one  and  quick 
in  four,  the  respirations  ranging  from  32 
to  48  ;  pain  was  present  over  the  heart  in 
one,  and  in  another  pain  was  felt,  appa- 
rently in  the  side,  on  a  deep  breath ; 
swallowing  -was  difficult  in  two  ;  one  had 
diphtheria  ;  and  one  raised  phlegm  tinted 
with  blood. 

The  patients  who  were  thus  affected 
with  relapse  of  the  inflammation  of  the 
pericardium  suffered  more  frequently  with 
symptoms  of  great  severity  during  the 
first  than  the  second  period  of  the  increase 
of  the  effusion  into  the  sac.  Thus  during 
the  first  acme  in  seven  patients  the  illness 
was  extreme,  including  the  five  in  which 
it  was  so  during  the  second  acme,  and  in 
three  it  was  severe.  In  one  case  the 
symptoms  were  not  described. 
'  Of  the  seven  cases  in  which  the  illness 
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was  extreme  during  the  first  acme,  per- 
spiration was  very  profuse  in  three  ;  the 
face  was  anxious,  pallid,  livid,  or  of  a 
teiden  hue,  iu  four  ;  there  were  slight 
choreal  movements  in  one  ;  breathing  was 
quick  in  five,  the  respirations  ranging 
from  40  to  48  ;  pain  was  present  over' the 
heart  iu  four  of  those  seven  patients  and 
in  two  others  in  whom  the  symptoms 
were  less  severe ;  and  swallowing  was 
difficult  or  painful  in  three. 

We  thus  see  that  pain  attacked  the  re- 
gion of  the  heart  in  six  cases  during  the 
first  acme,  and  in  only  one  case  during 
the  second  acme.  The  breathing  also 
was  more  urgently  afi'ected  during  the  ttrst 
acme,  when  they  numbered  from  40  to  48 
in  the  minute,  than  during  the  second 
acme,  when  they  ranged  from  32  to  48. 

On  the  other  hand,  depression  and 
anxiety  were  more  marked  during  the 
second  acme  than  the  first. 

The  general  illness  was  much  more  often 
extremely  severe  during  the  first  acme  in 
those  cases  that  suflered  from  a  relapse, 
than  during  the  single  acme  in  those  that 
had  no  relapse.  Thus  of  those  patients 
in  whom  there  was  a  renewal  of  the  acme, 
the  illness  was  extreme  during  the  first 
acme  of  the  efl'usiou  in  two-thirds  (7  in  10 
or  11),  and  severe  in  one-third  (3  in  10  or 
11);  while  of  those  who  had  no  renewal  of 
attack,  the  illness  was  extreme  in  only 
one-third  of  the  cases  (10  in  30  or  32),  se- 
vere in  one-half  (14  in  30  or  32),  and  not 
severe  in  one-fifth  (6  in  30  or  32).  In  one 
case  of  the  series  with  a  relapse,  and  in 
two  cases  of  the  series  without  a  relapse, 
the  symptoms  were  not  recorded. 

Intensity  of  the  Etidocarclitis  accompany- 
ing  the  Pe7-icarditis  during  the  Second  Arme 
of  the  Effusion;  and  Fermanent  JEff'eti  of 
tlie  Endocarditis  on  the  Valves.  —  All  the 
cases  that  had  a  relapse  of  pericarditis 
were  affected  with  endocarditis  in  an  in- 
tense degree.  One  of  the  patients  had 
old-standing  disease  of  the  mitral  and 
aortic  valves  ;  and  in  seven  of  them  valvu- 
lar disease  was  established  when  they  left 
tlie  hospital,  the  mitral  valve  being  aftected 
in  all  of  them,  and  the  aortic  valve  also  in 
three.  In  three  cases  the  mitral  valve, 
which  was  incompetent  during  the  attack, 
owing  to  inflammation  of  the  valve,  com- 
pletely regained  its  function. 

The  proportion  of  cases  in  which  the 
valves  were  permanently  crippled  among 
those  who  were  affected  with  relapse  of 
the  pericarditis  was  much  greater  than 
among  those  who  were  not  so  affected. 
Thus  the  valvular  incompetence  became 
permanent  in  two-thirds  of  the  patients 
with  relapse  of  the  affection  (7  in  10),  three 
of  them  being  affected  with  both  aortic 
and  mitral  disease  ;  and  in  only  about  one- 
fourth  or  one-third  of  those  who  had  no 
relapse  (11  in  52  and  7  others  who  left 
with  lessening  murmur). 


These  clinical  facts  tend  to  make  it 
probable  that  when  there  is  a  relapse  of 
the  intlanunation  of  the  exterior  of  the 
heart,  there  is  a,  relapse  also  of  the  inflam- 
mation of  the  interior  of  the  heart  and  its 
valves  ;  and  that  the  inttanuuation  when 
thus  prolonged  tends  to  cripple  the  valves 
for  life. 

Second  Relapse  of  Pericarditis  v;ith  a 
Third  Acme  if  I'vrUxmrud  Effusion. — In 
five  of  the  eleven  cases  with  relapse  and  a 
renewed  increase  of  effusion  into  the  peri- 
cardium, after  the  fluid  began  to  decline, 
there  was  a  second  relapse,  and  the  fluid 
increased  in  quantity  for  a  third  time.  In 
one  of  those  cases  there  was  indeed  a  third 
relapse  followed  by  a  fourth  acme  of  peri- 
cardial eftusion. 

In  one  of  the  cases  the  effusion  into  the 
jjericardium  was  equal  in  amount  during 
the  first  acme,  the  second,  and  the  third, 
the  wave  of  increase  rising  on  each  occa- 
sion to  the  same  height.  In  two  of  them 
the  fluid  was  equal  in  quantity  during  the 
first  acme  and  the  third,  but  was  less  dur- 
ing the  intermediate  period  of  renewed 
increase  ;  and  in  the  two  remaining  cases 
the  wave  of  increased  effusion  lessened  on 
each  repetition,  the  efl'usiou  being  less 
during  the  third  acme  than  the  second, 
and  less  during  the  second  acme  than  the 
first. 

In  those  five  cases  from  three  to  five 
days  elapsed  between  the  second  acme 
and  the  third. 

The  impulse,  at  its  inferior  boundary, 
was  lower  during  the  third  acme  than  the 
first  in  three  of  the  cases  ;  and  it  was 
lower  in  one  case  and  higher  in  another 
during  the  third  acme  than  the  second  ; 
while  its  position  was  unchanged  during 
those  two  periods  in  a  third.  In  one  of 
the  cases  the  impulse  was  imperceptible 
throughout,  and  in  another  it  became  so 
at  the"  period  of  the  third  acme. 

The  presence  of  a  thrill  was  not  ob- 
served in  any  of  the  cases  during  the  third 
acme. 

The  friction  sound  is  in  a  dechning  state 
during  the  third  acme.  The  frottement 
was  of  a  definite  rubbing  to-and-fro  charac- 
ter, intensified  by  pressure,  in  only  one  of 
the  four  cases  during  the  final  acme.  In 
one  of  those  patients  the  friction  sound 
was  double  and  smooth  in  character  ;  in 
another  it  was  single  and  systolic  ;  in  a 
third  it  was  almost  like  a  bellows  mur- 
mur; and  in  the  remaining  case  it  was 
absent  with  light  pressure,  but  firm  pres- 
sure brought  a  to-and-fro  sound  into  ex- 

Four  of  the  five  patients  belonging  to 
this  group  were  atTected  with  great  general 
illness  during  the  final  acme  ;  their  breath- 
intr  -was  distressed  and  rapid,  numbering 
respi'ctivcly  from  36  to  00  in  the  minute  ; 
while  two  of  them  had  pain  in  the  chest, 
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and  the  remaining  two  pain  in  the  region 
of  the  hearD. 

The  Area  and  Intensltii  of  the  Fridion 
Smind  during  the  Decline  of  the  I'lrirardiid 
Effusion. — In  forty-three  cases  the  com- 
parative area  and  intensity  of  tlie  friction 
sound  wore  observed  lioth  wlien  tlie  etfu- 
sion  into  the  jjericardium  was  at  its 
height,  and  daring  tlie  j)eriod  of  its  de- 
cline. 

(1)  The  friction  sound  spread  down- 
wards to  a  greater  extent  during  the  de- 
cline than  "the  acme  of  the  eifusion  into 
the  pericardium,  in  three-fifths  of  the 
cases  {2ij  in  43).  (2)  In  less  than  one- 
fourth  of  the  cases  (10  in  43)  the  reverse 
took  place,  the  friction  sound  being  more 
extensive,  and  especially  downwards,  dur- 
ing the  acme  of  the  effusion  than  when 
the  fluid  diminished.  (3)  The  area  of  the 
friction  sound  extended  downwards  to  an 
equal  extent  during  the  acme  and  the  de- 
cline of  the  effusion  in  a  still  smaller  pro- 
portion of  the  cases  (7  in  43). 

(1)  Cases  in  tchirli,  the  Friction  Sound 
spread  denrnirards  to  a  ijreater  extent  during 
tlie  Beeline  than  the  Ilughtof  the  Effusion 
into  the  Pcrirardium. — I  shall  consider 
(1)  the  time  of  occurrence  ;  and  (2)  the 
duration  of  the  downward  extension  of 
the  friction  sound  in  these  cases  ;  (3)  the 
area  ;  and  (4)  the  character  of  the  sound  ; 
and  the  position  of  the  heart  and  its  im- 
pulse and  thrill ;  and  (5)  the  degree  of 
the  general  illness  during  the  period  in 
question. 

1.  Time  of  the  Occnrrenee  of  the  Down- 
ward Extension  of  the  Frietion  Sound. — 
The  friction  sound  spread  rapidly  down- 
wards soon  after  the  tiuid  in  the  pericar- 
dium began  to  decline  in  all  but  a  very 
small  proportion  of  these  cases.  Thus  the 
rubbing  sound  had  already  extended 
downwards  to  its  lowest  position  in  four- 
fifths  of  the  patients  (21  in  2i)}  during  the 
first  three  days  after  the  acme.  During 
the  three  following  days  the  descent  of 
the  rubbing  sound  appeared  in  four  more 
of  the  cases  ;  but  in  the  last  of  these  this 
condition  came  into  play  quite  suddenly 
on  the  twelfth,  and  still  more  on  the  four- 
teenth day  after  the  fluid  began  to  lessen. 

2.  Duration  rf  the  Extreme  Doicmoard 
Extension  ef  the  Frietion  Sound. — The 
downward  extension  of  the  friction  sound 
lasted  in  these  cases  for  a  very  short  pe- 
riod. In  two-thirds  of  them  (17  in  20)  it 
was  observed  durinc;  only  one  day,  and  in 
but  two  cases,  or  rather  one,  did  it  last 
over  three  days.  This  extensimi  down- 
wards of  the  friction  sound  during  the 
decline  of  the  fluid  was  therefore  short 
and  transitory. 

3.  Arcei,  of  the  Doiimirarel  Exterisiein  of 
the  Frietiem  Sound.. — When  the  fluid  in  the 
pericardium,  after  having  reached  its 
height,  lessens  in  quantity,  the  heart  de- 


scends, its  impulse  is  lowered  by  from  one 
to  two  intercostal  spaces,  and  (he  friction 
sound  extends  downwards.  The  area  of 
the  rubbing  noise  is,  as  a  rule,  by  no 
means  limited  to  the  area  occupied  by 
the  heart  itself ;  but  spreads  downwards 
to  an  extent  varying  from  one  to  four 
inches  below  the  lower  boundary  of  the 
heart.  The  friction  sound  does  not,  in 
these  cases,  diffuse  itself  downwards  over 
the  whole  breadth  of  the  region  below  the 
heart ;  for  it  is  usually  silent  over  the 
front  of  the  abdomen  in  the  epigast}ic 
space  ;  while  it  is  present  along  the  right 
and  left  se^'enth  and  even  eighth  costiil 
cartilages  that  bound  that  space  to  the 
right  and  left ;  and  over  the  ensiforra  car- 
tilage that  dips  downwards  from  the 
lower  end  of  the  sternum  at  the  centre  of 
that  space. 

The  rubbing  noise  is  usually  heard  with 
equal  intensity  over  the  right  and  the  left 
seventh  and  eighth  cartilages.  Some- 
times, indeed,  the  sound  was  louder  and 
more  extensive  over  the  right  seventh  and 
eighth  cartilages  than  the  left ;  and  it  ap- 
peared as  if  in  those  cases  the  cartilages 
that  rested  on  the  liver  conducted  the 
sound  better  than  the  cartilages  that  cov- 
ered the  stomach.  The  contrast  between 
the  harsh  rubbing  noise  heard  in  some 
cases  over  those  cartilages,  and  the  com- 
plete silence  present  over  the  intervening 
epigastric  space  was  very  remarkable. 

The  friction  sound,  besides  travelling 
downwards,  extended  also  upwards  in 
one-half  of  these  cases  (14  in  26)  when 
the  fluid  in  the  pericardium  lessened,  and 
the  heart  and  its  impulse  descended.  In 
one-third  of  the  patients  (8  in  26)  the  area 
of  the  friction  sound  was  equally  high 
over  the  front  of  the  chest  during  the  pe- 
riod of  the  acme  of  the  effusion  into  the 
pericardium,  and  that  of  its  decline. 

In  four  instances  the  whole  area  of  the 
frietion  sound  shifted  bodily  downwards 
when  the  pericardial  effusion  lessened, 
and  the  heart  and  its  impulse  descended ; 
so  that  the  upper  and  lower  borders  of 
that  area  were  then  simultaneously  low- 
ered. In  these  four  cases  while  the  lower 
boundary  of  the  region  of  friction  sound 
descended  from  the  sixth  to  the  seventh 
cartilages,  its  upper  boundary  descended 
in  two  of  them  from  the  second  left  carti- 
lage to  the  third,  and  in  the  other  two 
from  the  third  cartilage  to  the  fifth. 

In  two-thirds  of  those  cases  (16  in  26) 
in  which  the  friction  sound  extended 
much  downwards  after  the  acme,  it  was 
also  audible  up  to  the  top  of  the  sternum. 
In  three  of  those  cases  the  friction  sound 
so  covered  the  front  of  the  chest  as  to  be 
audible  up  to  the  clavicles,  while  in  one 
of  them  it  reached  the  first  cartilage.  In 
the  whole  of  these  cases  the  friction  sound 
extended  from  two  to  nearly  four  inches 
I  above  the  actual  seat  of  friction.    The 
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Fig.  92 


Fig.  93. 


For  previous  views  of  this  case,  see  Figs.  90,  91,  page  559. 

Fig.  92,  from  a  housemaid  aged  211,  affected  with  rheumatic  pericarditis. 

Period  of  the  decline  of  the  pericardial  effusion  after  the  first  acme. 

Fifth  day  after  the  acme  of  pericardial  effusion,  seventh  day  after  the  first  observation  of 
the  friction  sound  and  increased  pericardial  dulness,  and  ninth  day  after  admission. 

The  pericardial  effusion  has  lessened  much  since  the  period  of  tlie  acme,  its  upper  boundary 
(1,  1)  having  descended  from  the  middle  of  the  manubrium  to  the  middle  of  tlie  sternum  ; 
and  its  lower  boundary  having  probably  ascended  from  a  little  above  the  end  to  about  the 
middle  of  the  ensiform  cartilage.  The  heart  (2,  2)  is  lower,  and  the  amount  of  fluid  between 
the  under  surface  of  the  heart  and  the  floor  of  the  pericardium  (3,  3),  though  still  consider- 
able, has  evidently  lessened  by  at  least  one  half.  The  right  ventricle,  the  inner  or  left  half 
of  the  right  auricle,  and  the  apex  and  front  of  the  left  ventricle  are  exposed  ;  but  the  great 
arteries  are  covered  with  lung. 

The  region  of  pericardial  rhilness  (see  the  black  space)  probably  extends  from  the  middle  of 
the  sternum  between  the  third  cartilagi/s,  and  from  the  fourth  left  cartilage,  down  to  the 
middle  of  the  ensiform  cartilage,  and  the  lower  third  of  the  sixth  cartilage  ;  and  from  a  little 
to  the  right  of  the  lower  half  of  the  sternum  to  the  nipple  line.  The  lower  boundary  of  the 
heart  is  behind  the  upper  edge  of  the  sixth  rib,  and  the  top  of  the  ensiform  cartilage.  ^ 

The  impulse  has  descended  from  the  third  space  during  the  acme,  to  the  fourth  and  fifth 
spaces.     (See  the  circular  and  curved  lines  in  those  spaces.) 

A  double  friction  sound  (see  the  zigzag  lines — systolic  lines  thick,  diastolic  thin),  which  is 
more  harsh  on  making  pressure,  is  heard  over  the  whole  length  of  the  sternum  ;  which  is 
most  intense  at  the  middle  of  the  bone,  and  is  louder  at  its  lower  end  during  inspiration, 
and  over  the  manubrium  during  expiration ;  a  creaking  sound  is  audible  during  systole 
over  the  third,  fourth,  and  fifth  left  spaces  ;  and  a  friction  sound  is  heard  to  the  right  of  the 
lower  portion  of  the  sternum.      (The  nipple  is  too  far  to  the  left  in  this  figure.) 

Fig.  93,  from  the  same  patient  as  Figs.  90,  91  (page  559),  92,  and  94. 

Period  of  the  decline  of  the  pcricarrjial  effusion;  second  view,  taken  the  day  after  a  slight  and 
transient  second  acme,  when  the  fluid  was  again  declining. 

Remarkable  extension  of  the  friction  sound  over  the  greater  part  of  the  front  of  the  chest, 
and  especially  downwards. 

Tenth  day  after  the  first  acme  of  pericardial  effusion  ;  twelfth  day  after  the  first  observa- 
tion of  the  friction  sound  and  of  pericardial  dulness  ;  fourteenth  day  after  admission  ;  and 
four  days  before  the  occurrence  of  a  second  acme. 

The  pericardial  effusion  has  diminished.  There  is  therefore  less  fluid  between  the  under 
surface  of  the  heart  and  the  floor  of  the  pericardium  (3,  3) ;  the  roughened  front  of  the  heart 
is  more  dry,  and  is  closer  to  the  corresponding  roughened  surface  of  the  pericardial  sac  ;  the 
heart  (2,  2),  which  is  somewhat  enlarged,  is  lower  in  position  ;  and  the  upper  boundary  of 
pericardial  effusion  (1,  1)  is  lower,  and  its  inferior  boundary  is  somewhat  higher  than  when 
Pig.  92  was  taken  five  days  previously.  The  whole  right  ventricle,  the  left  border  of  the 
right  auricle,  and  the  apex  and  front  of  the  left  ventricle  are  exposed ;  while  the  great 
arteries  and  p)art  of  the  conus  arteriosus  are  covered  with  lung. 

The  region  of  pericardial  dulness  (see  the  black  space),  which  is  bounded  above  by  the 
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fourth  cartilase,  and  below  In-  tlie  sixth  cartilago,  is  probably  rather  less  extensive  above, 
below,  and  to^the  ri?ht,  than  in  Fig.  92,  taken  on  the  ninth  day  after  admission. 

The  impulse  is  lower,  stronger,  and  more  extensive  than  in  Fig.  '.i'..,  and  is  present  from 
the  third  to  the  fifth  spaces,  and  up  to  or  beyond  the  mammary  line  (see  the  circular  and 
curved  line  in  those  spaces)  ;  and  gives  therefore  direct  evidence  that  the  heart  is  lower  in 
position,  and  that  the  eUusiou  has  lessened.  -,  .    ,  , 

The  friction  sound  (see  the  zigzag  lines— systolic  lines  thick,  diastolic  thm)  has  gained  a 
very  ^-reat  extension,  being  audible  over  a  great  part  of  the  front  of  the  chest,  trom  the  first 
costaf  cartilage  to  the  seventh  left  and  the  eighth  right  cartilages  ;  and  from  the  top  of  the 
sternum  to  the  bottum  of  the  ensiform  cartilage.  This  extension  of  the  friction  sound  is 
e^iieciallv  marked  downwards,  where  it  extends  for  aljout  four  inches  below  the  heart,  and 
is  b.wcr'on  the  right  than  on  the  left  side,  reaching  over  the  right  eighth  cartilage  in  front 
c.f  the  liver,  and  the  seventh  left  cartilage  in  front  of  the  sternum.  This  is  the  reverse 
aljove.  when  the  rubbing  sound  extends  four  inches  to  the  left,  and  only  about  two  inches 
t<'  the  right  of  the  sternum. 

The  friction  sound  is  harsher  than  it  was  yestcrtlay  :  over  the  midsternum  it  is  louder 
durin-  the  svstole  than  the  diastole;  and  it  is  inteiisilii'd  by  pressure;  over  the  manubrium, 
the  two-and'-fio  sounds  are  equal;  over  the  ensiform  cartilage,  friction  sound  is  present 
during  inspiration  ;  it  is  creaking  during  systole  over  the  second  and  first  spaces ;  and  it 
becomes  louder  below  the  mamma  during  inspiration. 

Fig.  94. 


/^ 


For  previous  views  of  this  case,  see  Figs.  90,  91,  page  559,  and  92,  93  on  the  preceding 
page. 

Fig.  94,  from  a  housemaid  affected  with  rheumatic  pericarditis. 

Third  acme  of  periairdlid  effusion  (the  second  acme  was  very  slight  and  transitory). 

Thirteenth  day  after  the  first  acme :  eighteenth  ilay  after  admission. 

The  pericardial  effusion  is  greatly  increased,  but  its  extent  and  limits  are  not  definitrdy 
described.  If  we  compare  this  third  acme  with  the  first  acme  (Fig.  92,  page  675),  we  find 
that  the  distended  pericardium,  though  it  contains  less  fluid,  is  wider  in  relation  to  its 
length  ;  that  the  heart  is  larger  ;  and  that  the  lower  boundary  of  the  heart  is  lower,  in  this 
the  later  and  renewed,  than  in  that  the  earlier  and  original  acme.  In  the  first  acme  the 
heart  was  not  yet  enlarged,  or,  being  compressed  by  the  fluid  in  the  distended  sac,  was  pos- 
sibly lessened  in  size  ;  and  the  walls  of  the  pericardium  were  still  unyielding,  so  that  the 
swollen  sac  look  the  form  that  it  would  naturally  take  if  artificially  distended  with  fluid 
(see  Figs.  79,  SO,  page  540).  In  this,  the  third  acme,  the  heart  has  "become  enlarged  both 
by  iiericarditis  and  by  mitral  endocarditis  ;  the  lower  boundary  of  the  heart,  although  ele- 
vated ly  the  accumulated  fluid,  is  lower  than  in  the  flrst  acme  ;  and  the  walls  of  the  peri- 
cardium have  become  thicker,  softer,  and  more  yielding  than  in  health,  so  that  the  distended 
sac  yields  to  the  right  and  left,  where  it  meets  with  no  resistance,  to  a  greater  extent  than 
it  does  upwards  and  downwards,  where  it  meets  with  much  resistance  ;  and  is  therefore 
wider  in  relation  to  its  length  than  it  was  during  the  flrst  acme,  when  its  form  was  more 
piurely  pear-shaped.  The  whole  front  of  the  heart  and  great  vessels  is  exposed,  including 
the  right  auricle  and  ventricle,  the  apex  and  front  of  the  left  ventricle,  the  pulmonary 
artery,  and  the  ascending  aorta  within  the  pericardium.     The  fluid  has  evidently  interposed 
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itself  to  a  greater  extent  tetween  tlie  surface  of  tlie  lower  portion  of  the  front  of  the  heart 
and  the  walls  of  the  chest  during  this,  the  third  acme,  than  during  the  lirst  acme. 

Tlie  region  of  pericardial  didiiess  (si!c  the  hlaek  spnci'),  the  limits  of  whicli  are  not  d(ScrH»'d 
corresponds  in  general  form  and  outline  to  tlic  pericardial  cllusion,  and  evidently  extends 
more  to  the  right  and  left,  and  less  upwards  and  downwards  than  it  did  during  the  first 
acme. 

The  impulse  has  again  been  elevated  at  its  lower  boundary,  and  this  time  from  the  fifth 
space,  as  in  Fig.  93,  page  575,  to  the  fourth  space,  where  it  is  feeble  ;  and  it  is  felt  over  the 
third  space  during  expiration.  (See  the  concentric  circles  in  those  spaces.)  The  lower 
boundary  of  the  impulse  is  therefore  lower  by  one  sjiace  than  it  was  during  the  first  acme, 
when  it  occupied  the  third  space  (see  Fig.  91,  page  fifil)). 

The  friction  sound  (see  the  zigzag  lines — systolic  lines  thick,  diastolic  thin)  is  softened,  and 
is  limited  in  area,  being  heard  over  the  middle  region  of  the  sternum,  where  it  is  double, 
and  although  frictional  in  character  is  almost  like  a  bellows  murmur  ;  and  is  avidible  over 
the  second  and  third  spaces  during  the  systole. 

Later  progress  nf  this  case. — On  the  following  day,  the  nineteenth  after  admission,  the  fric- 
tion sound  was  almost  creaking,  or  lilve  the  sound  made  by  rubbing  witli  sand-paper,  over 
the  second  and  third  left  spaces.  On  the  twenty-first  day,  or  the  fourth  after  the  third 
acme,  the  extent  of  dnlness  over  the  pericardial  region  had  lessened  ;  and  a  double  friction 
murmur,  which  was  not  rhythmical  with  the  sounds  of  the  heart,  was  audiljle  over  the  base 
of  the  right  ventricle,  and  became  harsh  on  pressun;.  The  friction  murmur  was  still  hoard 
on  the  following  day,  but  after  this  it  was  scarcely  audible.        , 


region  of  pericardial  dulness  was  limited 
above  in  all  but  three  of  the  patients  \>y 
the  third  intercostal  space  or  the  fourth 
cartilage ;  and  the  space  between  this 
limit  and  the  top  of  tlie  sternum  nearlj- 
measures  the  extent  to  which  the  frotte- 
ment  extended  above  the  seat  of  the  fric- 
tion. 

■When  the  fluid  in  the  sac  declines,  the 
roughened  heart  ruhs  against  the  rough- 
ened pericardium,  and  in  doing  so  bears 
directly  upon  the  lower  half  of  the  ster- 
num with  which  it  is  almost  in  contact  ; 
owing  to  the  removal  of  the  anterior  laj'er 
of  the  fluid,  and  the  descent  of  the  heart 
and  its  impulse.  The  sonorous  vibrations 
excited  by  the  movements  of  the  heart 
are  directly  conveyed  to  the  sternum,  and 
that  bone  and  the  costal  cartilages  at- 
tached to  it  act  as  a  sounding-board  and 
transmit  the  rubbing  noise  in  all  direc- 
tions. 

In  tliree  of  the  cases  the  sound  was 
audible  over  the  whole  front  of  the  chest. 
Usually,  however,  it  extended  onljr 
slightly  to  the  right,  and  over  a  greater 
extent  to  the  left  of  the  lower  half  of  that 
bone.  As  a  rule,  therefore,  the  rubbing 
noise  extended  in  a  straight  line  from  the 
top  to  the  bottom  of  tiie  sternum,  and 
there  it  divided  into  two  diverging  lines, 
one  along  the  right,  the  other  along  the 
left  seventh  cartilage,  where  they  form 
the  boundaries  of  the  intervening  epigas- 
tric space.  The  area  of  friction  sound 
thus  extending  along  the  sternum  and 
the  right  and  left  seventh  cartilages 
closely  resembles  in  shape  the  inverted 
letter  X.  Since  however  the  friction 
sound  also  extends  downwards  over  the 
ensiform  cartilage,  its  area  is  somewhat 
like  a  trident  with  a  short  central  prong. 

In  one-fifth  of  the  cases  (">  in  26)  the 
area  of  the  friction  sound  dwindled  dur- 
ing a  short  period  after  the  time  of  the 
acme,  and  then  suddenly  expanded,  and 
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especially  downwards,  at  a  later  date  dur- 
ing the  decline  of  the  effusion. 

In  one  case  the  friction  sound  alter- 
nately lessened  and  increased  in  area  and 
intensity  during  the  ten  days  that  inter- 
vened between  the  termination  of  the 
acme,  and  the  time  at  which  the  frotte- 
ment  had  a  remarkable  downward  dc^■el- 
opmcnt. 

4.  Character  and  Intensity  of  the  Fric- 
tion tSound;  and  Position  of  the  Heart  and 
of  Us  Impidse  and  Thrill. — At  the  time 
I'aat  the  friction  sound  spread  downwards 
when  the  eflusion  lessened,  the  sound 
was  intense,  loud,  and  of  a  marked  char- 
acter in  all  but  three  or  four  of  the 
twenty-six  cases  that  belong  to  the  group 
under  consideration. 

In  nine  of  those  cases  the  friction  sound 
was  creaking  (G),  or  grating  (3)  ;  in  tliir- 
teon  it  was  harsh  and  loud  ;  and  in  four 
its  intensity  was  not  specified. 

Tlie  friction  sound  in  the  twenty-six 
cases  under  review,  as  a  rule,  gained  in 
intensity  as  it  gained  in  area  ;  and  lost  in 
intensity  as  it  lost  in  area.  Thus  in  all 
but  six  of  the  cases,  the  rubbing  noise 
became  more  harsh  when  it  increased  in 
extent  ;  and  in  all  but  two  of  them  it  be- 
came softer  when  it  lessened  in  extent. 

When  the  eflTusion  lessened,  the  im- 
pulse, while  it  descended  at  its  lower 
boundarJ^  was  still  felt  beatmg  m  the 
higher  spaces  into  which  it  had  been 
forced  during  the  acme  in  fully  one-fourth 
of  the  cases  (5  in  10)  :  while,  curiously, 
the  impulse  ascended  to  a  higher  space 
than  it  had  occupied  during  the  acme  m 
six  other  patients.  . 

A  thrill  was  felt  over  the  heart  m  five 
of  these  twenty-six  cases  during  the  acme 
of  the  effusion.  In  four  of  these  the 
thrill  disappeared  when  the  effusion  less- 
ened, and  in  one  it  remained,  though  with 
lessened  intensitv.  In  three  other  pa- 
tients a  fresh  thrill  came  intaplay  during 


578 


PERICARDITIS. 


tlie  decline  of  the  fluid  ;  in  two  of  them 
over  tlie  apex,  and  in  tlie  other  case  at 
the  second  space. 

In  these  twenty-six  cases,  when  the 
effusion  into  the  pericardium  lessened, 
the  heart,  relie\'ed  from  the  pressure  of 
the  fluid,  descended  into  its  natural  space, 
and  even  below  and  bej-ond  it.  The 
heart  thus  relieved,  beat  with  increased 
force  ;  its  right  cavities  were  enlarged, 
owing  to  the  increased  supply  of  blood 
from  the  system,  and  the  continued  re- 
sistance offered  to  the  flow  of  blood 
through  the  compressed  lung  and  the  in- 
competent mitral  valves ;  and,  as  the 
general  result,  its  anterior  walls  played 
with  greater  power  and  noise  upon  the 
sternum  and  cartilages,  and  {the  friction 
soiuid  was  heard  over  a  largely  increased 
area. 

5.  Degree  of  the  General  Illness. — At 
the  time  that  the  area  of  the  friction 
sound  was  most  extensive,  especially 
downwards,  when  the  fluid  in  the  peri- 
cardium lessened,  twentj-  of  these  t^venty- 
six  cases  were  less  ill  or  in  better  health, 
three  of  them  were  probably  better,  and 
three  were  worse  in  health  than  they 
were  during  the  acme. 

In  a  large  proportion  of  the  cases  under 
review,  when  the  fluid  in  the  pericardium 
lessened,  the  heart  descended  and  gained 
freedom  of  movement  and  power,  and  the 
general  health  improved  ;  and  as  a  natu- 
ral result  the  friction  sound  increased  in 
extent,  and  especially  downwards.  The 
comparatively  dry  roughened  surface  of 
the  heart  rasped  two  and  fro  upon  the 
roughened  surface  of  the  pericardium. 
These  influences  combined  to  cause  the 
increased  harshness  and  extension  of  the 
friction  sound  ;  which,  starting  from  its 
focus  of  greatest  intensity  over  the  right 
ventricle,  radiated  in  all  directions  over 
and  beyond  the  region  of  the  heart  and 
the  great  vessels,  outwards  to  the  right 
and  left,  upwards  to  the  summit  of  the 
sternum,  and  especially  downwards  over 
the  ensiform  cartilage  and  the  diverging 
right  and  left  seventh  and  eighth  carti- 
lages. 

(2)  Cases  in  wliich  the  Friction  Sound 
was  auclihle  Bcmmoards  to  a  greater  extent 
during  than  after  the  Acme  of  the  Effusirm. 
— In  ten  cases  the  friction  sound  was 
audible  to  a  greater  extent  downwards 
when  the  eflusion  was  at  its  height  than 
during  its  decline. 

Two  series  of  influences  are  at  work  in 
these  cases,  acting  at  different  times,  to 
enlarge  the  area  of  friction  sound  during 
the  acme,  and  to  lessen  it  during  the  de- 
cline of  the  effusion. 

1.  When,  during  the  acme,  the  friction 
sound  is  creaking  or  grating,  being  some- 
times associated  with  a  thrill,  over  the 
right  ventricle,  and  when  it  radiates 
thence  in  all  directions,  softened  in  char- 


acter, l.ieyond  the  region  of  actual  fric- 
tion, the  heart,  raised  Ijy  tlie  increased 
effusion  into  the  narrower  space  at  the 
upper  part  of  the  cone  of  the  chest,  beats 
with  increased  force  directly  against  the 
sternum,  the  higher  cartilages,  and  their 
spaces,  antl  so  excites  an  intense  and 
widely  diffused  friction  sound. 

When  the  fluid  le.'sens  the  heart  de- 
scends and  is  again  partially  covered  with 
lung  ;  and  as  it  beats  over  a  smaller  ex- 
tent, and  with  less  pressure  against  the 
sternum  and  cartilages,  the  friction  sound 
lessens  in  intensity  and  area. 

2.  When  the  friction  sound  is  of  mode- 
rate intensity  and  extent  during  the  acme, 
it  sometimes  lessens  during  the  decline  of 
the  eflusion.  In  these  cases  the  impulse 
at  its  inferior  boundary  is  not  notably 
lowered,  while  it  disappears  from  the 
upper  spaces.  In  some  of  these  cases  the 
action  of  the  heart  is  throughout  feeble ; 
and  probably  in  others  of  them  slight  ad- 
hesions take  place  at  the  apex  and  septum 
which  restrain  and  lessen  the  descent  of 
the  heart,  the  rubbing  movements  of  the 
right  ventricle,  and  the  area  and  intensity 
of  the  friction  sound  over  the  higher  in- 
tercostal spaces. 

(3)  Cases  in  which  the  Friction  Sound 
eai-tcnded  Downwards  to  an  equal  extent  dur- 
ing and  after  the  Acme  of  the  Fjfusion.—la 
seven  cases  the  friction  sound  was  of 
equal  extent  during  the  two  periods,  when 
the  fluid  in  the  pericardium  was  at  its 
height  and  was  declining. 

Character  and  Intensity  of  the  Friction 
Sound  during  the  Decline  of  the  Effusion, 
and  the  lielation  of  the  Intensity  to  the  Area 
of  tlie  Friction  Sound. — I  shall  examine 
these  conditions  during  three  periods  in 
the  order  of  time  of  the  decline  of  the 
effusion,  (1)  the  beginning  of  the  dechne 
of  the  eflusion  ;  (2)  the  gradual  and  the 
interrupted  progress  of  the  decline  of  the 
effusion  ;  and  (3)  the  final  dying  away  of 
the  friction  sound  ;  and  (4)  shall  then  in- 
quire into  cases  in  which  the  ordinary 
friction  sound  gave  place  to  a  friction 
murmur  towards  the  end  of  the  attack. 

1.  Character  and  Intensity  of  the  Friction 
Sound  at  tlie  Beginning  (f  the  Decline  if 
the  Effusion. — When  the  amount  of  fluid 
in  the  pericardium  began  to  lessen,  if  the 
friction  sound  increased  or  diminished  in 
intensity,  it  usually  increased  or  dimin- 
ished also  in  area. 

As  a  rule,  the  friction  sound  increased 
in  intensity  and  area  in  those  cases  in 
which  the  frottement  extended  further 
downwards  after  than  during  the  acme ; 
while  it  lessened  in  intensity  and  area  in 
those  in  which  the  friction  sound  spread 
more  downwards  during  the  acme  than 
after  it. 

When  the  friction  sound  spread  down- 
wards during  the  decline  of  the  effusion, 
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the  sound  gained  in  area  in  nearly  every 
case  ('2~>  cases  in  26),  and  in  intensity  in 
two-thirds  of  the  cases  (18  in  26).  Wo 
thus  SCO  tliat  wliile  an  increase  in  tlie  in- 
tensity o(  the  frottetnent  almost  invariably 
leads  to  an  extension  of  its  area — for  I 
find  only  one  exception  to  this  rule — and 
while  a  diminution  of  its  intensity  like- 
wise generally  causes  a  diminution  of  its 
area  ;  yet,  in  certain  cases,  the  friction 
sound  gains  in  extent,  though  it  lessens 
(4  cases  in  43)  or  remains  unchanged  (.'J 
cases  in  43)  in  intensity.  This  is  ex- 
plained by  the  lowering  of  the  heart,  and 
the  consequent  descent  of  its  impulse 
during  the  decliue  of  the  efl'usion  in  all 
the  cases — the  surface  of  the  roughened 
organ  being  thus  brought  into  more  ex- 
tensive contact  with  the  sternum  at  its 
lower  half,  and  with  the  corresponding 
costal  cartilages  :  while  in  the  small  num- 
ber of  cases  in  which,  although  the  fric- 
tion sound  gains  in  area,  it  is  lessened  or 
not  increased  in  intensity,  the  heart,  re- 
leased from  its  confinement  in  the  con- 
tracted space  of  the  cliest  above,  where  it 
rubbed  with  force  and  noise  against  the 
sternum  and  cartilages  in  front  of  it,  finds 
itself  moving  with  ease  in  its  proper  place 
in  the  lower  and  wider  part  of  the  clicst, 
and  so  presses  with  less  force  and  less 
noise  than  before  on  the  sternum  and 
cartilages  in  front  of  it.  The  causes  of 
the  increased  intensity  as  well  as  area 
during  the  decline  of  the  elfusion,  which, 
as  we  have  just  seen,  occur  in  the  great 
majority  of  the  cases  under  examination, 
have  been  already  considered  at  page  578. 

2.  The  Gradual  and  Interrupted  Prog- 
ress of  the  Decline  of  the  Effusion. —  In 
thirty-one  of  the  forty-three  cases  noiv 
being  examined,  the  effusion  in  the  peri- 
cardium steadily  and  gradually  declined, 
and,  as  we  have  already  seen,  in  twelve 
of  them,  owing  to  relapse,  the  effusion 
after  beginning  to  decline,  again  increased 
in  quantity  generally  once,  sometimes 
twice,  and  on  one  occasion  even  a  third 
time. 

The  progress  of  the  friction  sound  dur- 
ing the  decline  of  the  effusion  was  rarely 
uniform.  It  was  in  several  of  the  cases 
silenced  and  suspended  for  a  time  (6  in 
43) ;  it  more  frequently,  however,  when 
in  full  play,  became  feebler  during  a  short 
period,  and  then  again  louder  (13  in  43). 
In  a  larger  number  of  the  cases  the/rotte- 
menJ,  after  attaining  to  its  greatest  inten- 
sity, more  or  less  steadily  lessened  in 
loudness  and  extent  until  it  finally  disap- 
peared (23  in  43). 

In  one  case  the  friction  sound  suddenly 
and  permanently  disappeared  after  an  at- 
tack of  syncope.  In  this  patient,  a  girl, 
the  friction  sound  vanished  when  the  ac- 
tion of  the  heart  became  enfeebled  ;  and 
she  died  in  a  second  attack  of  syncope  a 
few  hours  after  the  first  attack. 


Cases  in  which  the  Friction  Sound  ra«- 
islicd  and  raqipeiirul  daring  the  Decline  of 
the  Effusion.— In  six  of  the  forty-three 
cases  under  review  and  in  one  other  pa- 
tient the  friction  sound  disappeared  and 
reappeared  during  the  decline  of  the  effu- 
sion. In  five  of  these  cases  tha  frottement 
was  absent  for  from  two  to  three  days, 
and  in  one  of  them  for  about  seven 
days. 

In  tliree  of  the  patients  the  friction 
sound,  as  in  the  case  just  referred  to,  van- 
ished for  a  time  after  the  ai?plication  of 
leeches  for  the  relief  of  pain. 

If  we  view  these  cases  as  a  whole,  and 
take  into  the  survey  the  case  of  the  fe- 
male servant  who  died  from  a  second  at- 
tack of  syncope,  the  first  attack  having 
permanently  quenched  a  loud  and  pervad- 
ing friction  sound,  we  shall,  I  think,  sec 
tliat  when  the  force  of  the  heart's  action 
and  the  volume  of  the  blood  in  circulation 
are  lessened — eitlier  by  immediate  syn- 
cope, by  loss  of  blood  from  leeching,  by 
diarrhiea,  sickness,  or  other  exhausting 
influences,  by  pain  in  or  over  the  organ, 
by  extreme  distress  in  breathing,  or  more 
often  by  a  combination  of  several  of  these 
lowering  agencies — then  the  rubbing 
sound,  when  in  full  plaj^,  may  gradually 
or  suddenly  vanish,  and  may  suddenly 
rekindle  into  full  volume  after  a  longer  or 
shorter  period  of  silence. 

Cases  in  which  the  Friction  Sound,  lessened 
and  then  increased  in  ^Ina  anU  Intensity 
during  the  Decline  of  the  Eff'usion. — In  thir- 
teen of  the  forty-tlu-ee  cases  under  exami- 
nation, and  in  three  other  eases,  the  fric- 
tion sound,  wlien  in  full  pla^-,  lessened  in 
extent  and  intensity,  and  after  a  longer 
or  shorter  interval  again  resumed  more  or 
less  nearly  its  full  s\vay. 

In  one  of  these  sixteen  cases  the  dimi- 
nution of  the  frottement  was  associated 
with  sudden  faintness  ;  in  two  with  loss 
of  blood  from  leeching  ;  in  eight  with  in- 
crease of  the  general  illness — in  seven  of 
which  as  the  health  improved  the  friction 
sound  resumed  its  extent  and  intensity— 
in  two  with  an  amelioration  of  the  symp- 
toms ;  in  two  with  irregularity  and  inter- 
mission of  the  pulse  and  the  action  of  the 
heart ;  and  in  two  the  state  of  the  health 
is  not  described. 

In  eight  cases  the  diminution  of  the 
friction  sound  corresponded  with  an  in- 
crease of  the  general  illness,  wliich  showed 
itself  generally  by  an  anxious  expression, 
accelerated  and  difficult  breathing,  and 
pain  over  the  heart ;  sometimes  with 
cough  and  rusty  phlegm  ;  and  sometimes 
with  abundant  perspiration.  With  the 
renewed  increase  of  the  rubbing  sound 
there  was  in  all  these  cases;  save  perhaps 
one,  a  marked  improvement  in  the  health; 
manifested  usually  by  a  comparatively 
cheerful  expression,  more  easy  respira- 
tion, lessening  or  absent  pain  over  the 
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heart,  and  assuaging  of  cough  with  dimi- 
nution of  plilegm. 

(1)  Duration  and  (2)  Progress  of  the  Fric- 
tion Smind  during  the  Decline  of  the  Effu- 
sion.—(1)  Duration.— The  friction  sound 
lasted  for  a  very  variable  period  during 
the  decline  of  the  disease. 

In  the  group  of  thirty-one  cases  that 
had  no  relapse  and  no  return  of  the  effu- 
fion  iuto  the  pericardium,  the  friction 
sound  lasted  from  three  to  nineteen  days, 
its  average  duration  being  ten  days. 

In  the  "group  of  twelve  cases  that  suf- 
fered from  relapse  -with  return  of  the  effu- 
sion into  the  pericardium,  the  friction 
sound  lasted  from  eleven  to  twenty-two 
days,  its  average  duration  being  flfteen 
days. 

(2)  Pror/rcss. — Cases  in  which  the  Mnxi- 
mum  Dndnpment  of  the  Friction  Sound  took 
])lace  during  the  Decline  of  the  Effusion. — 
Period  hctu-fcn  the  Maximum  Development 
and,  the  Cessation  of  the  Friction  Sound. — ■ 
In  thirteen  of  the  nineteen  oases  under 
examination  the  area  of  the  friction  sound 
steadily  lessened  from  the  day  of  its  max- 
imum extension  to  that  of  its  final  disap- 
pearance. It  contracted  gradually  from 
right  to  left  and  from  left  to  right,  from 
above  downwards  and  from  below  up- 
wai'ds,  towards  the  centre  or  focus  of  ac- 
tual friction.  It  thus  died  away  from  be- 
yond and  over  the  great  vessels,  the  right 
auricle,  and  the  apex,  and  from  the  region 
that  it  had  previously  occupied  below  the 
lower  boundary  of  the  heart.  Towards 
and  over  the  region  of  actual  friction  it 
step  by  step  concentrated  itself,  and  after 
lingering  over  the  right  ventricle  with 
softening  tones  for  a  shorter  or  longer 
period,  it  quietly  died  away.  In  about 
one-half  of  the  cases  (G  in  13)  this  subdued 
sound  outlived  the  period  of  its  greatest 
intensity  and  extent  for  from  one  to  two 
days  ;  in  the  remainder,  for  from  three  to 
seven  days  ;  and  in  one  only  did  it  exist 
for  nine  days. 

The  front  of  the  right  ventricle  was,  as 
I  have  just  said,  the  last  home  of  the  fric- 
tion sound,  as  it  had  been  indeed  the  seat 
of  its  birthplace.  As  the  position  of  that 
ventricle  varied  in  different  patients  ac- 
cordingly as  the  heart  was  larger  or 
smaller  in  size,  higher  or  lower  in  situa- 
tion, the  final  seat  of  the  softened  friction 
sound  varied  in  different  cases,  from  the 
left  third  and  fourth  cartilages  to  the  fifth 
or  sixth  ;  and  from  the  middle  third  of  the 
sternum  to  the  ensiform  cartilage. 

There  was  a  general  but  by  no  means 
invariable  correspondence  between  the 
area  of  the  friction  sound  on  its  last  ob- 
servation, and  the  position  of  the  imi>nlse. 

In  only  three  of  the  nineteen  cases  now 
under  review  did  the  impulse  occupy  the 
same  position  when  the  friction  sound  was 
heard  for  the  last  time,  as  when  it  was 
most  extensive.     In  four  cases  it  had  de- 


scended at  its  lower  boundary  from  the 
fourth  space  to  the  fifth  ;  and  in  four 
cases  it  had  disappeared  from  the  upper 
space  at  the  time  of  the  last  observation 
of  the  friction  sound, when  compared  with 
the  time  at  which  it  was  predominant. 
There  was  therefore  in  these  patients  a 
tendency  for  the  heart  and  its  impulse  to 
take  up  a  lower  position,  and  to  be  cov- 
ered to  a  greater  extent  with  lung  as  the 
friction  sound  was  about  to  disappear, 
and  the  case  advanced  towards  its  termi- 
nation. On  the  other  hand,  in  two  other 
cases  the  impulse  gained  ground  above, 
and  appeared  in  the  second  space  for  the 
first  time  when  the  frottement  was  heard 
for  the  last  time. 

The  descent  of  the  impulse  both  above 
and  below  when  the  case  advances  to  re- 
covery and  the  friction  sound  is  dying 
out,  appears  to  me  to  be  the  natural  bias 
in  these  cases  when  the  heart  is  not  ad- 
herent, and  descends  into  its  natural  situ- 
ation ;  when  the  right  ventricle  and  pul- 
monary artery  are  not  greatly  enlarged  ; 
and  when  the  upper  lobe  of  the  left  lung 
expands  in  front  so  as  to  cover  the  pul- 
monary artery  and  the  upper  portion  of 
the  right  ventricle. 

When,  however,  the  heart  becomes 
more  or  less  adherent ;  when  the  pulmo- 
nary artery  and  right  ventricle  become 
enlarged  owing  to  mitral  regurgitation; 
when  mitral  incompetence  is  combined 
with  adherent  pericardium  ;  when  the 
walls  of  the  pericardium  are  thickened ; 
or  when  the  left  lung  does  not  expand  in 
front  of  the  upper  border  of  the  heart  so 
as  to  cover  the  pulmonary  artery  and  the 
conns  arteriosus  ;  and  notably  when  two 
or  more  of  these  conditions  combine  their 
influence,  then  the  impulse  tends  to  re- 
main in  or  attain  to  the  higher  intercostal 
spaces,  and  especially  the  second  space. 

In  one  remarkable  case  belonging  to 
the  group  of  nineteen  now  under  review, 
the  friction  sound  was  lost  on  the  fifth 
day  after  the  acme,  and  reappeared  on 
the  twelfth  day  with  greater  intensity 
and  over  a  larger  area  than  at  any  pre- 
vious time.  In  three  other  cases  the  fric- 
tion sound,  after  gradually  diminishing  in 
intensity  and  area,  became  suddenly  re- 
inforced ;  and  in  two  others  a  similar 
diminution  and  increase  oi  ihc  frottement 
took  place  but  to  a  comparatively  slight 
degree. 

3.  The  fined  djjing  away  of  the  Friction 
Sound. — The  friction  sound  offered  greater 
variotv  in  different  cases  just  before  the 
time  of  its  extinction  than  at  any  other 
period  of  its  existence. 

(1)  In  a  very  small  number  of  the  cases 
(4  in  43)  the  friction  sound,  when  in  full 
play,  suddenly  disappeared  ;  (2)  in  two- 
fifths  of  them  (16  in  43)  the  frottement, 
after  being  more  or  less  loud  up  to  a  cer- 
tain date,  rapidly  declined,  and  vanished 
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in  one  or  two  days  ;  (3)  in  a  fifth  of  them 
(8  iu  43)  the  decline  of  the  friction  sound 
was  gradual ;  (4)  and  in  two-fifths  of 
them  (10  in  43)  the  ordinary  rubbing 
sound  gave  place  towards  the  end  of  the 
case  to  a  friction  murmur  sometimes 
double,  and  increased  by  pressure  (8), 
sometimes  double  and  excited  by  pres- 
sure (5),  sometimes  single  and  systolic 
and  intensified  by  pressure  (2),  and  in  one 
case  a  single  friction  murmur  was  excited 
by  pressure. 

4.  Cases  in  which  the  ordinanj  Friction 
Sound  gave  place  to  a  Friction  Murmur  to- 
wards t!ie  end  of  the  attack.  —  In  fifteen 
patients,  and  possibly  in  a  sixteenth,  a 
friction  murmur  was  audible  in  lieu  of  the 
ordinary  friction  sound  towards  the  end 
of  the  attack  of  pericarditis. 

We  have  already  seen  that  in  a  certain 
number  of  cases,  at  the  beginning  of  the 
attack,  the  ordinary  friction  sound  was 
preceded  by  a  friction  murmur  :  and  that 
iu  one  remarkable  case  a  friction  murmur 
prevailed  throughout  the  whole  course  of 
the  disease  to  the  exclusion  of  the  usual 
rubbing  sound.  I  would  here  refer  to 
what  has  already  been  said  as  to  the  fric- 
tion murmur  as  it  was  observed  during  the 
beginning  of  the  attack,  at  pages  .j^G-SOi. 

In  one  case  a  systolic  friction  murmur 
audible  on  making  pressure,  and  in  an- 
other case  a  systolic  friction  murmur  in- 
creased by  pressure,  was  respectively  the 
final  sign  of  pericarditis. 

In  six  cases  a  double  friction  murmur 
was  audible  on  pressure  towards  the 
close  of  the  affection.  One  of  the  cases 
of  this  group,  a  servant  girl  aged  twenty, 
presented  on  the  seventh  day,  when 
the  effusion  was  at  its  height,  an  exten- 
sion of  the  frottement,  when  there  was  a 
double  grating  friction  sound.  On  the 
eleventh,  when  the  effusion  was  declining 
there  was  a  feeble  murmur-like  friction 
sound  over  the  right  auricle,  to  the  right 
of  the  lower  sternum  ;  and  later  in  the 
day  the  heart  sounds  were  natural  over 
the  lower  sternum,  but  pressure  brought 
out  a  double  friction  murmur  not  quite 
rhythmical  with  the  sounds  of  the  heart. 
A  systolic  friction  sound  was  audible  over 
the  left  fifth  cartilage.  On  the  fourteenth 
day  a  faint  double  murmur  was  still  ex- 
cited by  pressure  over  the  lower  sternum. 
This  was  the  last  day  of  undoubted  peri- 
cardial friction  sound,  but  on  the  eigh- 
teenth day  a  double  grating  friction  sound 
burst  out  on  pressure  at  the  end  of  a  deep 
breath,  that  was  probably  pleuritic. 

In  several  of  these  cases  a  friction  mur- 
mur either  prevailed  over  the  right  ven- 
tricle during  the  early  stages,  or  was  lim- 
ited to  certain  favorite  spots,  such  as  the 
right  auricle,  when  the  friction  sound  was 
at  its  height.  Later,  the  friction  mur- 
mur gradually  again  developed  itself  as 
the  harsher  friction  sounds  became  soft- 


ened, and  at  length  spread  itself  over  the 
heart.  Soon,  ho\ycver,  this  disappeared 
as  a  constant  sound,  but  for  one  or  two 
final  days  of  the  disease  it  could  be  again 
awakened  by  making  pressure  over  the 
right  ventricle.  Several  of  these  cases 
ended  with  a  double  friction  murmur  that 
was  intensified  by  pressure. 

In  addition  to  these  cases  in  which  the 
friction  murmur  prevailed  exclusively 
towards  the  termination  of  the  disease, 
there  were  others  in  which,  while  the 
friction  sound  was  harsh,  and  even  creak- 
ing or  grating  over  the  focus  of  its  greatest 
intensity,  it  was  yet  so  toned  down 
towards  the  lower  margins  of  the  area  of 
rubbing  sound,  especially  at  and  below 
the  ensiform  cartilage,  that  a  double  fric- 
tion murmur  was  audible  there,  when  a 
loud  double  grating  noise  was  heard  over 
the  right  ventricle.  In  some  of  the  cases 
also,  when  a  creaking,  or  grating,  or  rasp- 
ing sound  prevailed  with  a  thrill  over  the 
right  ventricle,  a  double  friction  murmur 
was  audible  over  the  right  auricle.  Here 
the  stormy  noises  pre\'ailed  over  the  forci- 
ble ventricles,  and  the  soft  murmuring 
sounds  over  the  passive  auricle. 

The  occurrence  of  a  creaking,  grating, 
or  harsh  friction  sound  depends  on  the 
force  with  which  the  heart  contracts  and 
presses  against  the  cartilages  and  sternum, 
and  on  the  roughness  of  the  lymph-covered 
rubbing  surfaces ;  the  creaking  sound 
being  mainly  excited  by  pressure,  the 
grating  noise  by  tlie  roughness  of  the  two 
surfaces  when  the  one  rubs  activelj^  upon 
the  other.  The  friction  murmur,  on  the 
other  hand,  is  due  to  the  gentle  or  re- 
strained movements  of  the  heart,  and  the 
comparative  smoothness  of  the  rubbing 
surfaces  all  over  the  heart,  that  occur 
towards  the  end  of  the  attack.  It  may 
also  be  present  in  its  softest  and  most 
murmur-like  tones  over  the  comparatively 
smooth  and  feeble  right  auricle,  and  be- 
low the  heart  over  the  epigastrium,  when 
the  attack  is  at  its  height,  and  is  speaking 
with  the  greatest  harshness  and  noise  over 
the  more  vigorous  parts  of  the  organ  ;  and 
when  the  harsh  friction  sound  is  evidently 
softened  and  rendered  murmur-like  during 
its  transmission  through  the  fluid  inter- 
venino-  between  the  seat  of  active  friction, 
and  tiie  comparatively  distant  surface  of 
the  chest  over  the  right  auricle  or  the  epi- 
gastrium. 

I  have  already  given  the  distinctions 
between  the  friction  murmur  andthe  val- 
vular murmur  when  inquiring  into  the 
occurrence  of  the  former  during  the  first 
blush  of  the  affection.  The  rules  that 
apply  to  the  distinction  of  the  friction 
murmur  during  the  early  period  of  the 
attack  apply  also  to  its  distinction  during 
the  later  period.  These  rules  have  been 
alreadv  given  at  pages  .5o6-")">7,  but  the  fol- 
lowing is  a  resume  of  the  more  important 
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distinctions  between  tlie  friction  murmur 
and  tlie  valvular  murmur  : — 

Tlie  friction  murmur  is  not  rhytlimical 
witli  tlie  natural  lieart-sounds,  but  the 
two  sounds  are  lieard  side  by  side  ;  the 
valve  murmur  is  rhythmical  with  the 
natural  heart-sounds,  and  the  two  sounds 
are  in  perfect  unison.  The  friction  mur- 
mur does  not  begin  with  an  accent  or 
shock,  but  is  of  equal  tone  throughout ; 
the  valvular  murmur  begins  with  an  ac- 
cent or  shock,  the  accent  or  shock  of  the 
corresponding  first  or  second  sound  which 
serves  as  the  starting-point  for  the  mur- 
mur. The  friction  murmur  is  greatly  in- 
tensified, and  is  often  altered  in  tone  on 
pressure  ;  the  valvular  murmur  is  brought 
nearer  to  the  ear  by  pressure,  but  is  not 
altered  in  tone. 

There  are  certain  differences  between 
the  early  and  the  late  friction  murmur, 
although  their  characters  in  the  main  cor- 
respond. 

In  situation  the  early  and  late  friction 
murmurs  for  the  most  part  correspond, 
being  generally  seated  over  the  base  or 
body  of  the  right  ventricle.  The  early 
friction  murmur  was  situated  to  the  left 
of  the  sternum  in  six  cases  (6  in  S),  in  four 
ofwhichitwas  also  heard  over  the  ster- 
num ;  and  it  was  present  over  the  sternum 
alone  in  two  cases  (2  in  8).  The  late 
friction  murmur  was  audible  over  the 
sternum  alone  in  four  cases  ;  over  that 
bone  and  to  the  left  of  it  in  five  ;  to  the 
left  of  the  sternum  alone  in  four  ;  and  to 
the  right  of  the  sternum  in  three  cases, 
including  one  case  in  which  it  was  also 
audible  to  the  left  of  the  sternum.  From 
these  figures  it  would  appear  that  the 
early  friction  murmur  is  always  situated 
over  the  right  ventricle  ;  but  that  while 
the  late  friction  murmur  is  present  over 
the  right  ventricle  in  seven-eighths  of  the 
cases,  it  is  audible  over  the  right  auricle 
in  one-fifth  of  the  cases. 

The  late  friction  murmur  is  smoother 
and  more  equal  in  tone  ;  more  prolonged  ; 
less  rustling  and  more  murmur-like  ;  more 
alike  in  tone  and  intensity  during  the  sys- 
tole and  the  diastole  ;  varies  less  from  day 
to  day  ;  and  lasts  much  longer  than  the 
early  friction  murmur.  Pressure  intensi- 
fies both  of  them  and  often  modifies  their 
tone,  but  I  think  that  the  early  friction 
murmur  is  more  frequently  converted  by 
pressure  into  a  true  rubbing  sound  than 
the  late  friction  murmur. 

The  complication  of  a  coexisting  aortic 
murmur  with  the  friction  murmur  is  more 
frequent  during  the  late  than  the  early 
period  of  the  affection. 

The  Chaeactbk  and  Tests  of  Peei- 

CAEDIAL   FeICTION   SoUND. 

I  shall,  before  concluding  the  subject  of 
pericardial  friction    sound,   briefly    con- 


sider the  characteristic  nature  and  tests 
of  that  sound,  including  its  character  and 
rhythm  ;  its  position  and  extent ;  the  iu- 
flucuce  exercised  over  it  by  respiration ; 
its  variation  from  day  to  day  in  character 
intensity,  rhythm,  position  and  extent'; 
and  finally,  the  effect  upon  it  of  external 
pressure  over  the  region  of  the  pericardium 
during  pericarditis,  or  the  pressure-test  of 
friction  sound. 

Churwirr  of  ihe  Pirkardiul  Frktkm 
Sound. — The  friction  sound  when  in  full 
play,  and  of  its  usual  to-and-fro  character, 
speaks  for  itself  1  have  already  illus- 
trated, in  the  preceding  pages,  the  clinical 
liistory  of  the  forms  and  variations,  the 
growth,  ripening,  and  decline  of  the  fric- 
tion sound.  When  the  friction  sound  is 
smooth  and  soft,  almost  resembling  a 
murmur,  or  when  a  friction  murmur  is 
present,  the  sound  no  longer  declares  it- 
self, from  its  very  nature,  to  be  of  a  rub- 
bing quality,  and  requires  for  its  distinc- 
tion that  other  points  shall  be  considered 
besides  the  tone,  nature,  and  to-and-fro 
quality  of  the  sound.  The  clinical  history 
and  distinguishing  characters  of  the  fric- 
tion murmur  during  the  early  advance 
and  the  late  decline  of  the  attack  of  peri- 
carditis have  been  given  respectively  at 
pages  o.")(;  and  581. 

ilic  li'hi/thni  of  the  Friction  Somid.~ln 
a  large  proportion  of  my  cases  it  was  no- 
ticed that  when  the  friction  sound  was  not 
of  its  completely  developed  to-and-fro 
and  rubbing  character,  that  is,  during 
both  the  advance  and  the  decline  of  the 
pericarditis,  the  healthy  sounds  of  the 
heart  were  heard  along  with  the  double 
or  single  friction  sound.  The  natural 
sounds  of  the  heart  and  the  friction  sounds 
were  never  welded  or  incorporated  to- 
gether, but  were  each  of  them  heard  sepa- 
rately, and,  so  to  speak,  side  by  side, 
They  did  not  seem  to  begin  or  end  to- 
gether ;  and  although  they  were  both 
sounding  at  the  same  time,  they  j'et  ap- 
peared to  be  completely  se]iaratc  and 
apart.  They  were  not,  tlierefore,  rhyth- 
mical with  each  other.  That  the  natural 
heart  sounds  are  in  play  within  the  period 
of  the  to-and-fro  friction  sound  is  evident, 
for  when  that  sound  becomes  sufiiciently 
loud  and  continuous,  whether  by  the  natu- 
ral advance  of  the  disease,  or  by  pressure 
made  from  without,  the  sounds  of  the 
heart  are  overwhelmed,  being  masked  by 
the  predominant  rubbing  noises. 

When  the  to-and-fro  friction  sound  is 
loud,  harsh,  and  in  full  play,  the  systolic 
and  diastolic  sounds  being  equal  in  dura- 
tion—though rarely  in  loudness,  the  sys- 
tolic sound  being  the  louder— each  sound 
seems  almost  to  fill  up  its' respective  space, 
leaving  two  very  short  intervals  of  silence 
between  the  two  sounds.  These  two  fric- 
tion sounds  never  begin  with  an  accent  or 
shock,  but  they  commence,  continue,  and 
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end  as  a  rule  with  the  same  tone  through- 
out. In  these  respects  they  difl'er  from 
the  natural  heart  sounds.  The  first  soimd 
always  cuds  in  a  shock,  followed  by  a 
short  but  definite  space  between  itself  and 
the  second  sound  ;  and  the  second  sound 
consists  in  a  short  shock,  followed  by  a 
prolonged  space  between  itself  and  the 
first  sound.  The  mitral  murmur  always 
heghis  with  a  shock  or  accent,  the  shock 
of  the  first  sound,  and  the  murmur  fills  up 
the  space  more  or  less  completely  between 
that  shock  and  the  second  sound.  The 
diastolic  aortic  murmur  also  commences 
with  a  shock  or  accent,  the  shock  of  the 
second  sound,  and  it  usually  fills  up  the 
space  but  not  abvays  completely,  bet-\veen 
that  shock  and  the  first  sound.  The  ab- 
sence of  a  commencing  shock  or  accent 
from  the  friction  sound  or  friction  murmur 
and  the  presence  of  a  commencing  shock 
or  accent  with  the  valve  murmurs  dis- 
tinguish those  two  classes  of  sounds  from 
each  other. 

The  first  contraction  of  the  ventricles 
precedes  bj''  an  appreciable  period  the  flow 
of  blood  from  them  into  the  great  arteries; 
and  after  that  flow  has  ceased,  the  exterior 
of  the  heart  is  still  in  motion.  The  play 
of  the  surface  of  the  heart  against  that  of 
the  pericardium  therefore  jirccedes,  ac- 
companies, and  follows  the  natural  first 
sound  of  the  heart,  and  precedes  and  ac- 
companies the  coinciding  valvular  mur- 
mur if  present.  The  closure  of  the  aortic 
valve  precedes  the  second  sound  by  the 
tenth  of  a  revolution  of  the  heart's  action. 
The  diastolic  frottement  therefore  both 
precedes  and  follows  the  second  sound  ; 
and  accompanies  a  diastolic  murmur,  if 
present,  throughout  its  Avliole  period.  The 
friction  sound  being  made  by  the  moving 
exterior  of  the  heart,  is  in  relation  to  the 
healthy  heart  sounds  and  the  valvular 
murmur,  which  spring  from  the  interior 
of  the  heart,  as  if  it  were  made,  so  to 
speak,  by  an  instrument  playing  outside 
the  room,  while  they  are  made  as  if  by  an 
instrument  playing  inside  the  room.  The 
friction  sound  is  therefore  a  surface  noise, 
working  apart  from,  and  often  over-riding 
the  healthy  heart  sounds  and  the  valvular 
murmurs.  The  healthy  heart  sounds  and 
the  valvular  murmurs  are,  on  the  other 
hand,  internal  noises  made  simultaneously 
and  by  the  same  parts,  and  playing  to- 
gether inseparably  and  in  unison. 

When  listening  to  the  two  sounds,  the 
frictional  and  the  natural  heart  sounds, 
playing  together  but  not  in  concert  or 
unison,  I  have  found  it  very  difficult  to 
say  whether  the  systolic  friction  sound 
commenced  before  the  first  sound  of  the 
heart  or  not.  •  For  the  reasons  just  given, 
however,  and  that  a  considerable  space  of 
time  intervenes  between  the  beginning  of 
the  systole  and  its  final  shock,  amounting 
to  about  two-fifths  of  the  healthy  revolu- 


tion of  the  heart's  action,  it  is  evident  that 
the  connnencement  of  the  systoUc  friction 
sound  must  precede  the  final  shock  of  the 
first  sound.  In  one  case  I  heard  a  short 
brush  at  I  lie  l)eginning  of  the  systole,  and 
this  no  doubt  represents  the  natural  be- 
ginning of  the  prolonged  systolic  friction 
sound.  As  a  rule  the  systolic  friction 
sound  is  of  equal  tone  throughout,  whether 
it  is  creaking,  grating,  rubbing,  or  rust- 
ling ;  but  in  one  instance  that  sound  be- 
came suddenly  less  loud  about  the  middle 
of  its  course,  and  remained  so  to  the  end 
of  the  systole,  the  second  lialf  of  the  sound 
being  weaker  than  its  first  half. 

In  one  instance  a  systolic  brush,  excited 
by  pressure,  occupied  the  latter  two-thirds 
oif  the  systole  ;  in  another  a  systolic  whiff, 
excited  by  pressure,  extended  into  the 
diastolic  period  ;  and  in  a  third,  a  double 
brush  was  excited  by  pressure,  the  systolic 
being  the  longer,  and  each  brush  occupied 
a  part  of  the  systole  and  a  part  of  the 
diastole.  I  state  these  signs  as  I  heard 
them,  but  cannot  account  lor  them. 

The  diastolic  friction  sound  presents 
much  greater  variety  in  character  and 
rhythm  than  the  systolic  friction  sound. 
"While  the  systolic  sound  is  usually  con- 
tinuous through  the  whole  of  its  proper 
period,  the  diastolic  friction  sound  is  often 
of  short  duration  ;  when  it  is,  I  believe, 
usually  present  about  the  beginning  of  the 
diastole,  and  when  it  accompanies  but  is 
separate  from  the  natural  second  sound  ; 
in  one  instance,  however,  the  natural  sec- 
ond sound  -was  followed  Ijy  a  diastolic 
graze.  Sometimes  there  was  a  double 
graze  or  rub  during  the  diastole  ;  when 
the  entire  friction  sound  resembled  the 
noise  made  by  sharpening  a  scythe,  having 
one  forward  or  systolic,  and  two  back- 
ward or  diastolic  strokes.  When  the  fric- 
tion sound  was  to-and-fro,  the  second 
sound  appeared  generally  to  be  equal  in 
duration,  but  not'in  loudness,  to  the  first. 
When  a  creaking  sound  was  present  it 
was  mostly  limited  to  the  systole ;  this 
was  not  so,  however,  with  the  grating 
noise,  which  was  usually  a  double  sound. 

The  diastolic  sound  ^as  usually  equal 
in  intensity  and  length  to  tlie  systolic  over 
the  right  auricle,  both  sounds  being  in  all 
but  one  instance  soft  in  character.  This 
double  soft  to-and-fro  sound  over  the  right 
auricle  was  evidently  transmitted,  softened 
during  its  transit,  fi'om  the  loud  speaking 
riijht  ventricle,  through  the  fluid,  to  the 
cal.-tilages  in  front  of  the  right  auricle. 

The  "diastolic  friction  sound  was  often 
absent,  and,  relatively  to  the  systolic 
friction  sound,  was  always  short  and 
feeble  over  the  apex.  In  more  than  one 
instance,  in  adults,  the  diastolic  friction 
sound  at  the  apex  appeared  to  have  in  it 
a  peculiar  twist. 

Bcsjiirtiiinn  exercised  in  many  of  my 
cases  a  definite  and  speaking  influence 
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upon  the  area,  and  in  a  few  of  them  upon 
the  iutcnsit}'  of  the  friction  sound.  The 
friction  sound  became  more  loud  or  liarsli 
in  three  cases  during  expiration,  and  in 
four  during  inspiration  ;  and  in  one  the 
frottement  disappeared  at  the  end  of  a 
deep  breath. 

The  area  of  tlie  friction  sound  increased 
below  during  inspiration  in  a  large  numljcr 
of  eases,  or  thirtj'-one,  while  in  a  much 
smaller  number  of  instances,  or  eight,  it 
increased  above  during  expiration. 

The  Ffidion  Sound  varied  in  character, 
intensity,  rhythm,  and  position  from  day 
to  day.  The  clinical  history  contained  in 
the  previous  pajics  of  the  friction  sounds 
during  pericarditis  is  pervaded  through- 
out with  instances  of  the  great  daily  vari- 
ability of  the  friction  sound  in  all  its  rela- 
tions. This  changing  condition  of  the 
friction  sound  during  the  successive  phases 
of  the  disease  is  one  of  the  important 
characteristic  features  of  that  sound. 
This  feature  has  been  already  abundantly 
illustrated. 

Position  and  Extent  of  the  rcricnrdinl 
Fi-irtion  Sound. —  Dr.  Stokes'  in  ls:!4 
stated  that  the  friction  sounds  in  pericar- 
ditis are  audible  generally  only  over  the 
region  of  the  heart.  I  stated  indepen- 
dently, in  1S4,'3,  that  I  had  never  heard 
the  friction  sounds  beyond  the  region  of 
the  heart.*  We  have  seen  in  the  previous 
pages  that  during  the  advance  of  the  effu- 
sion, and  usually  during  its  acme,  the 
friction  sound  is  limited  to  the  region  of 
the  heart,  but  that  in  certain  cases  with 
a  thrill,  the  friction  sounds  spread  during 
the  acme  from  the  s(;at  of  the  thrill  as 
from  a  focus,  in  all  directions,  o\-er  the 
front  of  the  chest,  and  especially  down- 
wards. 

During  the  period  of  the  decline  of  the 
effusion,  the  friction  sound,  as  we  have 
seen,  also  often  extends  bej'ond  the  region 
of  the  heart,  over  the  front  of  tlie  chest, 
and  especially  downwards  to  the  seventh 
and  eighth,  and  even  the  ninth  cartilages 
(see  pp.  074,  577).  The  various  changes 
in  the  area  of  the  friction  sound  are  given 
in  the  previous  pages,  and  to  those  I 
refer  for  the  more  extended  study  of  this 
subject. 

The  position,  limitation,  and  extension 
of  the  pericardial  friction  sound  supply 
characteristic  dilTerences  between  pericar- 
dial friction  sounds  and  endocardial  niur- 


The  Effect  of  Pressure  with  the  Stetho- 
scope over  the  region  of  the  Pericardium 
during  Pericarditis  on  the  Friction  Sound ; 
or  the  Pressure  Test  (f  Pericarditis. — I 
called  attention  in  1843,  in  my  paper  on 

'   Dublin  Journal,  iv.  GO. 
2  Sitiiation  of  the  Internal  Organs.     Prov. 
Med.  Times.,  xii.  52. 


]  the  situation  of  the  internal  organs,'  to 
j  the  eOect  of  pressure  made  with  the 
stethoscope  over  the  region  of  the  periciir- 
dium  in  rheumatic  pericarditis,  in  inten- 
sifying or  even  bringing  into  play  a  peri- 
cardial friction  sound.  Since  then  Br. 
"Walslie — who,  in  the  British  and  Foreign 
Medical  Eecieic^  very  kindly  reviewed  my 
paper  just  referred  to,  soon  after  its  pub- 
lication, and  Dr.  Stokes,  independently 
observed  this  sign.  This  effect  of  pres- 
sure is  thus  spoken  of  by  Friedrich. 
"  Sehr  brauchbar  is  das  von  Sibson, 
Walshe,  und  Stokes,  angegebene  Zeichen, 
das  namlicli  Reibungs  geriiusehe  bei 
Druck  mit  dem  stethoskop  starker  werden, 
was  allerdings  Endocardiale  Geriiusehe 
nicht  thun."'' 

The  pressure  test  shows  itself  in  twn 
ways,  (I.),  when  pressure  over  the  region 
of  the  heart  elicits  a  friction  sound  that 
was  previousljf  absent ;  and  the  other, 
(II.),  when  pressure  made  over  the  seat 
of  a  friction  sound  intensifies,  changes,  or 
modifies  that  sound. 

I.  Influence  (f  Pressure  over  the  region  of 
the  Heart  i'li  exciting  a  Friction  Sound  not 
■previouslij  uudihlc. — Pressure  made  with 
the  stethoscope  over  the  region  of  the 
heart  elicited  a  friction  sound  not  other- 
wise audible  in  twenty-nine  of  the  forty- 
four  cases  that  are  included  in  the  tables 
of  cases  of  pericarditis  given,  in  all  of 
which  cases  the  acme  of  the  pericardial 
effusion  was  observed.  As  might  be  ex- 
pected, it  was  usually  (1)  during  the 
period  of  the  commencement  of  the  at- 
tack or  (2)  that  of  its  decline  that  this 
sign  was  observed  ;  and  a  friction  sound 
otherwise  latent  was  also  thus  brought 
into  play  by  pressui'e  (3)  at  the  time  of 
the  acme  of  tlie  efl'usion  in  four  patients 
whose  cases  have  already  been  touched 
upon  at  page  504,  and  in  one  case  during 
a  second  acme  of  the  effusion. 

1.  Friction  Sound  excited  by  Pressure 
during  tlie  onset  and  early  ijeriod  of  the  at- 
tack of  Pericardilis. — In  eight  cases,  as 
has  just  been  stated,  the  attack  of  peri- 
carditis first  declared  itself  by  a  friction 
sound  induced  by  pressure  over  the  region 
of  the  heart.  As  a  rule  this  sound,  so 
awakened,  was  smooth  in  character.  In 
three  instances  it  appeared  as  a  single  or 
douljle  friction  murmur,  in  one  as  a  whiff, 
and  in  one  as  a  soft  to-and-fro  sound.  In 
the  other  three  cases,  however,  the  rub- 
bing sound  was  more  marked,  being  harsh 
and  systolic  in  one,  of  a  winnowing  cha- 
racter in  another,  and  creaking,  in  the 
third  of  those  cases.  In  three  of  these 
eight  cases,  pressure  was  required  to 
bring  out  the  friction  sound  over  the  right 
ventricle  during  the  advance  of  the  effu- 

'  PrOT.  Med.  Trans.,  xii.  540. 
2  Priedrich,  Die  Kranlilieiteu  des  Herzens, 
page  229. 
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sion.  The  friction  sound  was  excited  by 
pressure  m;ide,  in  six  cases  over  tlie  ster- 
num, in  one  over  the  fourth  cartilage,  and 
in  one  over  the  heart.  As  a  rule  the 
spontaneous  friction  sound  partook  some- 
what of  the  character  of  the  friction 
sound  previously  generated  by  pressure. 
Thus  it  was  creaking  in  the  case  in  which 
it  was  originally  creaking  ;  harsh  in  one 
of  those  in  which  it  was  harsh  ;  to-and- 
fro  in  that  in  which  it  was  to-and-iVo  ; 
rather  smooth  in  the  patient  with  a  sys- 
tolic friction  murmur  ;  and  a  double  fric- 
tion murmur  prevailed  through  the  long 
history  of  the  fatal  case,  in  which  a  double 
friction  murmur  was  originally  aroused 
by  pressure. 

The  acme  of  the  pericardial  effasion 
usually  occurred  in  these  cases  very  soon 
after  the  first  appearance  of  the  excited 
friction  sound,  or  from  the  first  to  the 
third  day,  in  six  of  the  eight  cases. 

'2.  The  four  cases  in  which  a  friction 
sound,  otherwise  absent,  was  elicited  by 
pressure  during  the  acme  of  the  disease 
have  been  alreadj'  considered  under  their 
proper  heading  at  page  564. 

3.  Friction  sound  excited  by  Pressure  dur- 
ing the  decline  of  the  effusion  into  the  peri- 
cardium; and  during  the  dying  avxiij  of  the 
attack. — In  the  great  majority  of  the  cases 
in  which  pressure  was  required  to  elicit 
the  friction  sound  during  the  period  of  the 
decline  of  the  pericardial  etfusion,  this 
sign  was  a  prelude  to  the  djdng  away  of 
the  friction  sound.  Thus  in  nineteen  of 
the  twenty-four  cases  that  belong  to  this 
class  the  frottement  never  again  appeared 
as  an  independent  sound  ;  and  the  attack 
of  pericarditis  was  coming  to  an  end.  In 
three  of  the  cases  the  friction  sound,  after 
being  for  a  time  only  audible  when  ex- 
cited by  pressure,  reappeared  for  from  five 
to  ten  days  as  an  independent  to-and-fro 
sound.  There  was  a  complete  suspension 
of  the  friction  sound  in  connection  with  ex- 
treme general  illness  in  two  of  these  cases, 
and  the  return  of  the  spontaneous  friction 
sound  was  in  both  of  them  associated  with 
improvement  of  health,  and  was  preceded 
by  the  appearance  of  a  pressure  friction 
sound. 

The  friction  sound  became  inaudible 
except  on  pressure  in  nearly  one-half  of 
the  cases  under  examination  during  the 
first  four  days  after  the  acme  of  pericar- 
dial effusion  (11  in  24)  ;  and  in  more  than 
one-half  of  them  this  sign  came  into  play 
from  five  to  twenty-one  days  after  the 
occurrence  of  the  acme  (13  in  '24). 

The  character  of  the  spontaneous  fric- 
tion sound  last  observed  before  the  pres- 
sure friction  sound  was  called  forth  was, 
with  few  exceptions,  decidedly  of  a  sub- 
dued tone. 

The  lower  two-thirds  of  the  sternum 
was  the  favorite  seat  of  the  pressure  fric- 
tion sound  which  was  heard  in  eleven  of  j 


the  cases  over  that  bone,  including  two 
in  which  it  was  heard  over  the  ensiform 
cartilage.  In  seven  of  the  cases  the  rub- 
bing sound  was  excited  by  pressure  over 
the  cartilages  from  the  third  to  the  fifth, 
in  one  otlier  instance  over  the  second 
space,  and  in  one  over  the  fourth  space. 
Besides  these  cases  the  pressure  friction 
sound  was  heard  over  the  heart  in  one 
case,  the  right  ventricle  in  three,  and  the 
apex  in  three. 

II.  Influence  of  Pressiire  oirr  the  Jicgion 
of  the  Heart  in  iidcnsifijing  a  Friction 
tSowid  already  present. — Pressure  exercised 
a  marked  influence  on  the  friction  sound 
in  all  but  one  of  the  forty -four  cases  under 
inquiry,  and  in  that  single  exception  there 
is  no  mention  of  the  employment  of  pres- 
sure over  the  region  of  the  heart  during 
the  attack  of  pericarditis.  Pressure, 
therefore,  as  a  means  of  diagnosis,  and  of 
illustrating  the  clinical  conditions  of  the 
friction  sound  in  pericarditis,  is  essen- 
tially interwoven  into  every  part  of  ^^•llat 
has  gone  before  in  relation  to  friction 
sound  in  that  afiection  :  and  one  part  has 
been  devoted  to  the  study  of  cases  in  which 
a  soft  friction  sound  audible  over  the 
heart  at  the  time  of  the  acme  of  the  etfu- 
sion into  the  pericardium,  was  converted 
by  pressure  into  a  harsh  rubbing  noise 
(see  page  504).  It  is  not,  therefore,  need- 
ful to  give  here  again  in  a  detached  form 
what  has  already  appeared  distributed 
naturally  through  the  preceding  pages. 

In  four  instances  or  observations,  an 
endocardial  murmur  was  masked  on  pres- 
sure by  the  occurrence  of  a  friction  mur- 
mur or  friction  sound.  A  friction  murmur 
was  modified  by  pressure  in  fifteen  in- 
stances ;  a  systolic  murmur  being  intensi- 
fied (in  3),  rendered  double  (in  1),  or 
transformed  into  a  double  friction  sound 
(in  1),  by  the  employment  of  pressure  ; 
and  by  the  same  means  a  double  friction 
murmur  was  intensified  in  five  and  con- 
verted into  a  double  friction  sound  in  four 
instances.  In  a  few  instances  (3)  a  fric- 
tion sound  resembling  a  murmur  acquired 
its  complete  frictional  character  by  pres- 
sure ;  and  in  a  greater  number  a  systolic 
friction  sound  was  thus  intensified  (in  4), 
or  rendered  double  (in  5).  An  ordmary 
friction  sound  usually  double,  sometnnes 
soft  or  grazing  (in  18),  sometimes  of  the 
usual  to'-and-fro  character  (in  38),  some- 
times harsh  (in  18),  was  intensified,  or 
altered  in  tone,  or  rendered  more  harsh 
in  seventy-four  instances  or  observations. 
As  a  rule  a  succession  of  observations 
was  made  upon  each  case,  and  the  same 
patient  often  reappears  again  and  again 
under  the  varying  phases  of  the  friction 
sound,  and  of  the  influence  of  pressure 
upon  1;liat  sound. 

I  have  not,  as  a  rule,  illustrated  in  this 
summary  the  various  transformations 
that    the  friction    sound    may  undergo 
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under  the  touch  of  pressure ;  but  those 
two  remarkable  noises,  the  grating  and 
tlie  creaking  friction  noises,  have  been 
separately  analyzed,  and  all  the  instances 
in  which  either  of  those  sounds  replaced 
another  character  of  friction  sound,  or 
was  strengthened  by  pressure,  are  given 
in  the  previous  summary. 

A  friction  sound  of  indefinite  quality 
was  rendered  grating  by  pressure  in  six 
instances,  and  in  two  a  grating  friction 
sound  was  intensified  or  rendered  more 
harsh  by  pressure.  A  creaking  friction 
sound  was  in  an  especial  manner  the  oflT- 
spring  of  pressure  when  applied  over  the 
seat  of  an  ordinary  friction  sound,  since  in 
six  instances  a  friction  sound,  double  in 
all  but  one,  was  rendered  almost  creaking 
by  pressure,  and  in  twelve  instances,  va- 
rious kinds  of  friction  noise,  grating, 
harsh,  smooth,  and  murmuring,  were 
transformed  by  pressure  into  a  creaking 
sound  ;  while  in  two  others,  pressure  con- 
verted a  systolic  creaking  sound  into  a 
double  creaking  sound.  These  eighteen 
instances  occurred  in  fourteen  different 
cases.  In  each  of  two  of  these  patients  a 
creaking  sound  was  excited  by  pressure 
four  different  times  in  the  course  of  the 
clinical  history  of  the  case  ;  showing  a 
strong  tendency  to  the  repeated  recur- 
rence of  this  sign  when  it  has  been  once 
excited.  In  six  cases  a  creaking  friction 
sound  was  rendered  more  intense  by  pres- 
sure, and  only  one  of  these  cases  appears 
also  among  those  just  spoken  of  in  which 
an  ordinary  friction  sound  was  converted 
by  pressure  into  a  creaking  sound. 

Although  I  have  only  "noticed  in  the 
summary  those  two  more  striking  noises, 
the  grating  and  the  creaking,  as  being  ex- 
cited  by  pressure,   yet   there   are   many 


other  friction  sounds  of  a  definitely  indi- 
vidual character  that  are  thus  brought 
into  existence.  These  sounds  differ  in  no 
essential  respect  from  those  that  are  spon- 
taneously excited  from  within  by  the  sim- 
ple rubbing  of  the  heart  against  the  peri- 
cardium, \^hen  their  opposing  surfaces  are 
covered  with  roughened  lymph.  Pressure 
over  the  heart  aft'ected  with  pericarditis 
excited — either  originally  or  by  transfor- 
mation, among  my  various  cases— a  sin- 
gle and  a  double  friction  murmur ;  a 
whiff;  a  single,  and  more  often  a  double 
brush;  rustling,  grazing,  scraping,  scratch- 
ing, and  sawing  friction  sounds  ;  a  double 
sound  like  that  made  by  rubbing  with 
sand-paper  ;  and  a  peculiar  double  sound, 
broken  during  the  diastole,  that  brings  to 
my  ear  a  noise  like  that  made  by  sharp- 
ening a  scythe.  A  to-and-fro  sound  was 
not  unfrequently  excited  by  pressure.  I 
again  and  again  noticed  that  under  the 
influence  of  pressure  the  two  friction 
sounds,  and  especially  the  diastolic  one, 
became  more  continuous. 

Owing  to  the  increased  intensity  and 
continuousness  of  the  friction  sound 
causd  by  pressure  over  the  heart  in  peri- 
carditis, the  natural  sounds  of  the  heart 
which  were  previously  audible  side  by 
side  with  the  friction  sound,  but  were  not 
strictly  rhythmical  with  it,  were  fre- 
quently silenced  under  the  influence  of 
pressure. 

The  Movements  of  Kespieation  in 
Pericarditis. 

In  the  Cases  included  in  the  following 
Table  the  movements  of  respiration  were 
observed  with  the  aid  of  the  chest  meas- 
urer. 


TABLE  SHOWING  THE  MOVEMENTS  OF  RESPIRATION  IN  PERICARDITIS. 
I. — Cases  in  which  the  RESPiRiTOKY  Movements  of  both  the  Chest  and  Abdomen  iveke 

OBSERVED. 

*  E.^FLANATION. — These  figures  indicate  tlxe  movements  of  respiration  in  hundredths  of  an  inch. 
Female,  set.  16.     Mitral  murmur. 


1st  day, 
Friftion 
whitf  on 
pressure, 
pain  left 
side. 


7th  day. 

Better, 

pericardial 

effusion  less. 


9th  day. 

Acme  of 

pericardial 

etFusinn,  less 

I'ain  heart, 
resijirat'n  jl. 


Jtt. 
l.i» 


rm'j. 

2d 

.ith 

9th  9 

I  alj''om.    f} 

abd.  below  / 
Lens,  cartil.  J 


Rt. 
Jo 


fEib 
I  2A 
.ith 
-j  9th  9 

I  abd'im.  10 
I  abd.  below 
Lens,  cartil 


Lft. 
S* 
2 
7 


L/t. 
12 

6 

7 

3 


4th  day. 

A''me  of 

pei'icatdial 

effusion. 


19th  day. 

Ni>  friction 

sound;  better. 


Jit. 
25* 


1-1 


r  Sib. 

I    2d 
6  th 
9  th 
abdom.    6 
abd.  below  } 
ens.  cartil.  \ 

Rib.       Rt 
2d  9 

Oth  3 

abd.  below  ) 
ens.  cartil.  \ 
abdomen  at  ) 
navel         \ 


Lft. 
16* 

a 

6 
6 


Lft. 
7 
2 


5th  day. 

Pain  in 

epigastrium. 


iRlb.       Rt. 
2d  9* 

Olh  3 

9th  5 

abdom.  3 
abd.  below 
ens.  cartil. 


hfl. 
]3» 

3 

5 

3 


26  th  day. 


f  abd. below  ensi- 
}  form  cartil.  10 
(  abd.  at  navel  15 


Female,  a:t.  20.     Mitral  mnrmnr,  disappear  on  recovery. 


Rib. 
2d 
^■•th 
6th 
9th 

abdm. 

abd   below  ) 

Lens,  cartil.  \ 


Rt. 

5 
2 
3 
7 
6 


Lft. 
4 
2 
3 

0 
-3 


inth  day. 
Resp.  48. 


< 


Rib. 

2d 

6th 

7th 

9th 

abdiQ. 


Lft. 
4 
1 
3 
4 
4 

bel.  ens.  car.  -6 
t  abd.  at  navel    7 


Rf. 

8 
1 
7 
7 
4 


(Rib.       Rt.     T,ft 

2d            18        12 

12th  day. 

6Lh            6         3 

eels  better.   - 

abdm.      3         2 

Kesp.  50. 

abJ.  below )     q 

ens.  cartil.  J 

,abJ.  at  navel  0 
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15th  day. 
Friction 
aouad  more    - 

limited  ; 
feels  better. 

[RVi.        Rt.      Lft 

2d       1.)     i:-) 

Oth            4          3 
9th          12          S 
abd.  Ijelow  \     n 
ens.  cai-til.  \ 
_abd.  at  navel    o 

22d  day. 
Weak.        ^ 

'below  ens.    >    « 

cartil.         \   « 

ditto,   deep    (  „,- 

breath        \^' 

ISth  day. 
Lyin{,'  ^1* 
I'iyht  side, 
friction 
sound  on 
pressure. 


33d  day. 


■  Rib.       St.      Lft. 


12 

4 
7 


2d  14 

6th  7 

9th  10 

aljdm.      3 
abd.  below  }     ^ 
ens.  cartil.  \ 
L  abd.  at  navel    4 


f  Below  en 
J     form  carti- 
j     layo,  deep 
i,    breath 


2l8t  day. 
Better,  aspect 
good,  resii.30. 

uo  friction 
sound. 


37th  day. 


Rt.      Lff. 


10 

4 


Rib. 
-d 
lith 

9th         10 
abdm.       8 
abd.  lif-low 
ens.  cartil. 
do.  deepbr'th  20 
.abd.  at  navel     5 

fBelow  ensi-~] 
J    form   ciirtl-  L„ 
1     lat-e,  deep    \^° 

L  breath         J 


1st  day.         (Rib. 
Pain  left  side,      2d 
ill  a  week.     <  6th 
Ko  friction        9th 
sound.         tabdm. 


Rt. 

20 
6 
4 


Female,  set.  15.     Mitral  valve  disease. 


Lft. 
10-20 

3 

7 


8th  day. 

Acme. 

resp.  .')4, 

pain  side. 


Male,  £et.  27. 


rsib. 

Rt. 

Lft. 

2d  day. 
Acme,  very 

2d 
-   6th 

7-9 
4 

7-10 
4 

3d  day 
Better 

ill,  resp.  36. 

9th 

9 

6 

abdm. 

7 

12 

Rib.       Rt. 

Lft. 

12tli 

day. 

(Rib. 

Rt. 

Lft 

Ith            3 

3 

Better,  but 

2d 

18 

10 

9th            9 

4 

res 

1.  5J, 

Cth 

6 

2 

abd.  below  } 
ens.  cartil.  J 

-1 

no  1 1  iction 
sound. 

"  9th 
abd. 

9 

1 

2 
-3 

.abd. 

b 

ens 

C.-2 

Mitral  murmur 

Rib.       St. 

2d              6 

Lft. 

7 

(Rib. 

Rt. 

Lft. 

6th            6 
9Ih            6 

3 
9 

7th 

day. 

2d 
-   6.h 

6 
4 

7 
2 

abd.  below  i 

9th 

4 

7 

ens.  cartil.  ( 

12 

abd. 

at 

nay 

el  20 

Oth  day. 
Acme,  pain 
over  heart. 


24tli  day. 


(Sib.       Rt. 
2d  30 

J  6th  7 

1  Oth  10 

1  abd.  below  ) 
t^ens    cartil.  ; 


Lft. 
20 


Female,  Eet.  18.     Mitral  murmur. 


Sth  day. 

Pain  in  chest,  ^ 

friction 

sound. 


Slight  friction  sound 


Lft. 
20 

5 

7 
-2 

-4 


abd.  at  navel    0 


Rib 

Rt. 

2d 

30 

6th 

6 

9th 

15 

abdm.     -3 

abd. 

below 

ens. 

cartil. 

11th  day. 
Acme. 


Rt. 

31 


Rib. 
2d 

uth  6 

9th  10 

abdm.       6 
abd.  below  >      . 
ens.  cartil.  \ 
abd.  at  navel    0 


Lft. 

20 
3 

7 


Male,  set.  23.     Mitral  murmur,  established  on  recovery. 


7th  day. 

3  days  alter 

Rib. 

Rt. 

Lft 

acme,  vety 

2d 

20 

2U 

extensive 

"ith 

6 

fi 

friction 

9th 

6 

sound. 

, 

r  Rib.       Rt. 

Lft. 

10th  day. 

2d            25 

20 

Iin;irovini,', 

6th            9 

10 

less  friction    - 

Oth          13 

10 

sound;  left 

abdm.     12 

0 

pleurisy. 

abd.  below 

-1 

.  ens.  cartil. 

(Rib. 
13th  day.  J:?, 

Better,  very   J  °  " 

abdm. 


slight  friction 
sound. 


Rt. 

Lft 

1.) 

12 

6 

4 

13 

12 

6 

10 

ab.  b,  ens.  car.  2 
_abd.  at  navel    6 


6th  day,         [ff- 


Acme,  lessen-  j  ..^ 
ing  pain  over  )  „  , 

heart 

'""'"•  LOth 


Male,  set.  25.     Mitral  murmur. 


Rt. 

Lft. 

10th  day, 

20 

20 

Eosp.  22, 

10 

10 

better 

9 

10 

friction 

9 

10 

sound. 

Rib.       Rt. 

Lft. 

2d            S 

1 

13th  day. 

6th        16 

8 

Better,  sits 

Itith          9 

9 

up  in  bed, 

abdm.     20 

20 

friction 

abd.  below  } 

20 

sound  on 

ens.  cartil.  \ 

pressure. 

abd.  at  nave 

40 

Bib 

Rt. 

Lft 

2d 

10 

10 

6th 

]0 

10 

abdm.     30 

35 

abd 

below 

\    30 

ens. 

cartil. 

abd 

at  nav 

el  40 

Sth  day. 

f  Rib. 

Rt. 

Lft 

Before  acme 

^7th 

10 

4 

pain  in  heart. 

(  abdm. 

12 

7 

Male,  Bet.  17.     Mitral  raiirmur,  established  on  recovery. 


12tli  day.      Acme. — abdomen  below  ensiform  cartilage, 


II. — Cases  in  which  the  Respiratory  Movements  of  the  Centre  op  the  Abdomen  were 

OBSERVED. 


A. —  Cases  observed  (1)  helow  the  Ensiform  Cartilage,  and  (2)  at  the  Xavel. 


Male,  at.  17.    Aortic  mitral  murmur 

Male,  at.  15.     Mitral  aortic  murmur 

Female,  ast.  17.    Mitral  murmur 

Male,  a3t.  17.    Mitral  murmur 


12tli  day,  Becond  acme.      Below  ensiform  cartilage,  -3,  at  navel,  4 
21st  day,  uu  friction  sound 
8-jth  day,        ....  .... 

4th.  day,  acmo,  pain  epigiist. 

Sth  day,  after  acuie 

6ih  day,  " 

2d   day,  acme  ? 

1st  day,  acme 

7th  day,  alter  acme 
10th  day,  friction  sound 


0, 

'        12 

18, 

20 

6, 

'        10 

5, 

4, 

0, 

10 

1, 

12 
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B. — Cases  observed  below  Ensiform  Cartilage. 

r    4tli  day,  acme  ..         ••   Movement  below  ens.  cartil, 

■sr  1         I    iir,      ifi     i™      „    „                 )      7th  duy,  decline  of  fid.     ....  "  "  " 

Male,  St- 22.     Mitral  murmur -I     gti,  d.y,  second  uc  e      .-         .. 

L  29tK  day,  well.     D.:ep  bie.ali    ..  "  "  "    110- 

£     5th  day,  after  acme          . .          .  ■  "  "  " 

Female,  aet.  21.     Mitral  murmur <   lltli  day,  improving                      .  ■  "'  '*  '' 

(  32d    d:iy,  clothes  ou.    De.>p  breuth  "  "  " 

C     1st  day,  before  acme       ....  "  "  " 

Male,  set.  15.     Mitral  aortic  murmur     }     3d    d:iy,  acme                     ....  "  '*  " 

(  11th  day,  well                    ....  "  "  " 

_,         ,         .    ^~      ■,.,..     1                               S    l''th  day,  second  acme       ..          ..  *  "  '■ 

Female,  set.  22.     Mitral  murmar )   22d   day!  thii-d  acme        ..         .. 

Ti        ,        .   ,n      ....     1                            ^     Oth  day,  after  acme         ....  "  "  '* 

Female,  ;et.  19.     Mitral  murmur I  ii  ti,  (i.,y  <i  <<  •* 

T^        1        L   n,      nr-i     T                           S  l^tli  day.  acme                   ..         ..  "  "  '' 

Female,  jet.  24.     Mitral  murmur I   2Jtli  d-iv  **  "  " 

Stale,      jet.  14.     Mitral  murmur 6tli  day,  after  first  acme  . .         ..  "  *'  " 

Female,  set.  25.    Mitral  murmur 4th  day,  acme,  or  after  . .         ..  Mvt.  bel.  ens.  cart,  or  loTver, 

Male,       at.  2i.i.    Mitral  murmur 5th  day,  before  friction  sound. .  Movement  below  ens.  cartil. 

Male,       at.  .0.     Mitral  murmur Sth  day,  no  friction  sound        ..  *'  "  " 


The  movements  of  respiration  were  af- 
fected iu  pericarditis  in  tliree  different 
relations  :  (1)  tliose  of  tlie  ribs  ;  (2)  those 
of  the  abdomen  on  eacli  side,  just  below 
the  eighth  cartilage  ;  and  (3)  tliose  of  the 
centre  of  the  abdomen. 

(1)  The  respiratory  play  of  the  upper 
ribs  was  more  than  doubled  in  extent  in 
three-fourths  of  the  cases  observed  (.5  in 
7),  so  that  respiration  was  as  a  rule  high. 
This  was  due  to  the  arrest  or  restraint  of 
the  action  of  the  diaphragm  caused  by 
the  extensive  inflammation  of  the  central 
tendon  of  the  diaphragm,  where  it  forms 
the  floor  of  the  pericardium. 

In  one  of  the  two  exceptional  cases, 
the  mo\'ements  of  tlie  second  ribs  were 
not  at  all  or  only  slightly  augmented 
throughout  the  whole  period  of  the  ill- 
ness ;  but  in  the  other  case,  in  which  the 
respiration  was  greatly  accelerated,  the 
action  of  those  ribs,  which  was  slight 
during  the  acme  of  the  affection,  was 
much  increased  during  the  decline  of  the 
effusion. 

The  respiratory  movement  of  the  ribs 
on  the  left  side  of  the  chest  was  less  than 
that  of  those  on  its  right  side,  as  might 
naturally  be  expected,  in  more  than  one- 
half  of  the  cases  (5  in  8) ;  but  iu  the  re- 
maining three  patients  the  action  of  the 
two  sides  was  nearly  equal  both  during 
the  acme  and  the  decline  of  I'.ie  pericar- 
ditis. The  difference  in  the  m  >vement  of 
the  two  sides  of  the  chest  was  not,  as  a 
rule,  limited  to  the  ribs  adjoining  the 
pericardium,  but  extended  along  their 
whole  range,  from  the  second  to  the  ninth. 
The  study  of  the  Table  will  show,  how- 
ever, that  there  were  some  exceptions  to 
the  rule  that  the  play  of  the  ribs  was  re- 
strained throughout  on  the  left  side  ;  since 
in  two  of  the  three  cases  in  which  the  two 
sides  of  the  chest  moved  with  equal  free- 
dom, the  ninth  left  rib  was  greatly  re- 
strained in  its  movements. 

(2)  The  lateral  movements  of  the  abdo- 
men below  the  eighth  cartilages  were 
greatly  restrained  in  three-fourtihs  of  the 
cases  (i;  in  8);  and  the  respiratory  play  of 
the  left  side  of  the  abdomen  was  much 


less  than  that  of  its  right  side  in  the  same 
proportion  of  cases  (6  in  8). 

(3)  The  inspiratory  movement  of  the 
abdomen  below  the  ensiform  cartilage  was 
either  reversed  (in  12),  arrested  (in  1),  or 
restrained  (in  6)  in  every  case  of  pericar- 
ditis in  which  that  sign  was  observed. 
This  is  at  once  accounted  for  by  the  in- 
flammation, in  that  disease,  of  the  central 
tendon  of  the  diaphragm  where  it  forms 
the  floor  of  the  pericardium,  whicli  leads 
to  the  virtual  paralysis  of  the  central  por- 
tion of  tlie  diaphragm.  This  fact,  that 
the  anterior  wall  of  the  epigastric  space, 
instead  of  advancing,  recedes  during  in- 
spiration, gives  us  a  physical  side  of  great 
value  in  the  diagnosis  of  pericarditis,  and 
of  the  advance  and  decline  of  that  disease. 
Thus  in  the  first  case  in  the  Table  a  girl, 
aged  16,  the  anterior  wall  of  the  abdo- 
men below  the  ensiform  cartilage  fell 
backwards  during  inspiration  for  the  tenth 
of  an  inch  during  the  three  early  days, 
when  the  disease  was  at  its  acme  ;  then, 
as  the  tide  turned  and  the  effusion  dimin- 
ished, the  abdomen  receded  less  and  less 
up  to  the  seventh  day,  when  it  did  so  for 
only  the  fiftieth  of  an  inch  ;  after  this  it 
regained  its  natural  forward  movement, 
aud  on  the  twenty-sixth  day  the  abdo- 
men at  the  epigastric  space  advanced 
(the  tenth  of  an  inch)  as  it  had  receded  on 
the  day  of  admission.  In  the  other  case 
the  front  of  the  abdomen  advanced  the 
sixth  of  an  inch  on  the  day  of  admis- 
sion, when  the  pericarditis  had  scarcely 
pronounced  itself;  the  sixteenth  of  an 
inch  on  the  third  day,  when  it  had  reached 
its  acme  ;  and  the  fifth  of  an  inch  on  the 
eleventh  day,  when  it  had  declined  and 
disappeared.  In  my  paper  on  the  move- 
ments of  respiration  I  showed  that  iu 
health  the  abdomen  at  the  navel  advanced 
during  inspiration  a  quarter  of  an  inch  or 
a  little  more,  but  I  did  not  ascertain  the 
respiratory  movement  at  the  epigastric 
space.  A  short  time  ago  I  observed,  with 
Mr.  Eossiter,  the  respiratory  movements 
of  the  abdomen  in  eleven  patients  in  St. 
Thomas's  Hospital,  several  of  whom  were 
convalescent,  and  one  had  pericarditis ; 
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when  we  found  that  the  inspiratory  ad- 
vance at  tlie  epigastric  space  varied  from 
the  sixth  to  tlie  flftli  of  an  inch.  The 
latter  was  also  the  extent  of  the  advance 
in  two  healthy  men.  I  consider  that  this 
forward  movement  fairly  represents  the 
healthy  respiratory  play  of  the  part  in 
question  ;  that  in  pericarditis,  as  a  rule, 
the  whole  of  this  advance  is  lost ;  and 
that  in  addition  the  play  is  reversed  to 
the  extent  of  from  the  fiftieth  to  the  tenth 
of  an  inch.  It  is  worth  noting,  in  conclu- 
sion, that  in  the  case  of  pericarditis  ob- 
served by  Mr.  Rossiter  and  myself  in  .St. 
Thomas's  Hospital,  a  boy,  aged  1-2,  in 
wham  the  disease  was  at  its  height,  the 
wall  of  the  abdomen  receded  during  in- 
spiration at  the  epigastric  space  from  the 
sixteenth  to  the  twentieth  of  an  inch,  and 
at  the  navel  from  the  thirty-fifth  to  the 
fiftieth  of  an  inch. 


Peeicaeditis  in  Bright's  Disease  of 
THE  Kidneys. 

Dr.  Bright,  in  the  first  volume  of  Guy's 
Hospital  Reports,  gives  100  cases  of  albu- 
minuria, seven  of  which,  according  to  the 
tables,  and  eight  according  to  his  descrip- 
tion, had  pericarditis.  Subsequently  Dr. 
Gregory  and  Sir  James  Christison,  in 
Edinburgh ;  Martin  Solon,  Becquerel, 
and  Kayer,  in  France  ;  and  Malmsten,  in 
Germany,  gave  each  of  them  a  series  or 
summary  of  cases  of  Bright's  disease,  in 
all  of  wliich  cases,  except  those  communi- 
cated by  Malmsten,  pericarditis  Avas  either 
infrequent  or  absent. 

Dr.  Taylor  called  attention,  in  1845,  to 
the  large  proportion  in  which  eases  of 
pericarditis  are  aft'ected  with  Bright's  dis- 
ease, and  to  tlie  frequency  with  which 
pericarditis  occurs  in  cases  of  Bright's 
disease.  He  found  that  out  of  thirty-one 
patients  with  pericarditis,  nine,  if  not 
eleven,  had  Bright's  disease  ;  and  that  of 
fifty  post-mortem  inspections  of  cases  with 
Bright's  disease,  five,  or  one  in  ten,  had 
pericarditis. 

Several  years  later,  or  in  1831,  rrerichs 
publislied  his  important  work  on  Bright's 
disease,  which  contains  a  valuable  table 
showing  various  conditions  that  existed 
in  292  cases  collected  by  him  from  various 
sources,  and  including  21  observed  by 
himself  He  states  tliat  in  13  of  those 
collected  cases  there  was  pericarditis ; 
that  is  in  onty  4^  per  cent.,  or  1  in  22  of 
the  cases.  This  return,  which  has  been, 
and  still  is,  much  quoted,  gives  a  lower 
proportion  of  attacks  of  pericarditis  in 
Bright's  disease  than  in  the  cases  given 
or  enumerated  by  Dr.  Bright  (7  or  8  per 
cent.,  or  1  in  14  or  12),  Dr.  Taylor  (10 
per  cent.,  or  1  in  10),  M.  Bayer  (5-4  per 
cent.,  or  1  in  18),  and  Dr.  Gregory  (5  per 
cent.,  or  1  in  20)  ;  and  a  higher  propor- 


tion than  in  the  cases  observed  by  Bec- 
querel (4-0  per  cent.,  or  1  in  62).  Fre- 
richs  appears  to  have  overlooked  some  of 
the  cases  of  pericarditis  in  his  analysis. 
Tu  test  his  figures,  I  examined  as  nearly 
as  I  could  the  same  cases  or  tables  given 
by  the  observers  quotrd  by  him,  and  I 
find  that  in  a  total  of  321)  cases,  17  or  10 
had  pericarditis,  or  about  5-5  per  cent., 
or  1  in  18.' 

During  the  nineteen  years,  ending  in 
18()it,  285  cases  of  Bright's  disease  were 
examined  after  death  in  St.  Mary's  Hos- 
pital, and  of  these  25  or  1  in  ll'S  or  8-8 
per  cent,  were  atfected  with  pericarditis ; 
which  was  present  therefore  somewhat 
more  frequently  in  those  cases  than  in 
1G91  collected  cases  of  Bright's  disease, 
130  of  which,  or  1  in  12-3  or  8-17  per  cent. 
had  pericai'ditis. 

Besides  the  twenty-five  cases  of  pericar- 
ditis noted  in  the  records  of  St.  Mary's 
Hospital,  there  were  fifteen  of  partial  or 
doubtful  pericarditis ;  but  these  cases 
ought  not,  I  think,  to  be  taken  into  the 
general  account. 

If  we  separate  the  various  forms  of 
Bright's  disease  occurring  in  St.  Mary's 
Hospital  from  each  other  we  shall  sec  the 
proportion  in  which  each  form  was  af- 
fected with  pericarditis. 


STJMMAEY. 

Acute  Bright's  disease,  from  scarlet  fever, 
total  number,  (i ;  affected  with  pericar- 
ditis, 0  ;  with  partial  pericarditis,  1. 

Acute  Bright's  disease,  not  from  scarlet 
fever,  total  number,  15  ;  affected  with 
pericarditis,  2,  or  1  in  7'5,  or  13'3  per 
cent.  ;  with  partial  pericarditis,  0. 

Fatty  or  large  white  Kidney,  total  num- 
ber, 62  ;  affected  with  pericarditis,  1, 
or  1  in  62,  or  1-6  per  cent.  ;  with  par- 
tial pericarditis,  5. 

Contracted  Granular  Kidney,  total  num- 
ber, 128  ;  affected  with  pericarditis,  13, 
or  1  in  10,  or  10  per  cent.  ;  with  partial 
pericarditis,  7. 

Granular  Kidney  of  natural  or  large  size, 
total  number,  34  ;  affected  with  pericar- 
ditis, 3,  or  1  in  11-3,  or  8-8  per  cent. 

Granular  Kidney,  grand  total  number, 
102  ;  affected  with  pericarditis,  16,  or  1 
in  10,  or  10  per  cent.  ;  with  partial  peri- 
carditis, 7. 

Lardaccous  disease  of  Kidney,  actual  and 


I  Frericlis.  Dr.  Bright,  100  cases ;  Sir 
James  Cliristison,  14 ;  Dr.  Gregory,  37 ;  Mar- 
tin Solon,  8;  Eayer,  48;  Becquerel,  45; 
Bright  anil  Barlow,  10;  Malmsten,  9;  Frerichs, 
21  ■  Total  2112.  Author.  The  same  authori- 
ties r.sp.'ctively ;  100,  14,  39,  10,  55,  45,  9, 
33,  21  ;  Total,  326. 

Cases  of  pericarditis  in  the  above,  Frerichs, 
13;  Author,  17  or  19. 
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probable,  total  number,  22 ;  affected 
with  pericarditis,  2,  or  1  in  11,  or  'J  per 
cent. 

Xature  of  Kidney  disease  doubtful,  11 ; 
ati'ected  with  pericarditis,  i.  or  1  in  27, 
at  36  per  cent.  ;  partial  pericarditis.  2. 

Total  number  of  cases  of  Bright 's  disease. 
2S.3  :  alfeetcd  with  pericarditis,  25.  or  1 
in  11-3  or  S-S  per  cent.  ;  with  partial 
pericarditis,  15. ' 

Calculus  in  kidney,  pelvis,  or  ureter,  or 
dilated  pelvis  (hydronephrosis),  total 
number,  12 ;  atiected  with  pcricar- 
dilis,  U. 

Suppurative  Xephritis  from  stricture,  frc, 
total  number,  13  ;  affected  with  jiericar- 
ditis,  1,  or  1  in  13,  or  7  7  per  cent. 

That  I  might  enlarge  the  area  of  oli- 
ser^■ation,  I  have  brought  together  from 
various  sources,  including  the  returns 
from  St.  Mary"s  Hospital,  the  number  of 
attacl-;s  of  pericarditis  in  li'iSl  cases  of 
Bright's  disoa-e  :  and  the  number  of  at- 
tacks of  pleurisy,  peritonitis,  and  pneu- 
monia, in  122S  cases. 

I  have  also  given  the  number  of  cases 
witli  pericarditis,  pleurisy,  and  perito- 
nitis, pneumonia,  pulmonary  apoplexy-, 
and  purulent  deposit  or  abscess  of  the 
lung  ;  and  certain  conditions  of  the  heart 
and  aorta  in  the  various  forms  of  Bright's 
disease  amoni;  the  28-5  cases  examined  at 
St.  Mary's  Hospital  ;  distinguishing  also 
those  cases  in  which  the  heart  was  small, 
of  natural  size,  rather  largo,  and  large  or 
very  large,  giving  separately  those  vari- 
ous conditions  as  they  appeared  in  the 
cases  aliected  witli  pericarditis. 

Anioug  tlie  cases  of  Bright's  disease 
collected  from  various  sources,  84  per 
cent,  or  1  in  12-3  were  attacked  with  peri- 
carditis. 

Tliese  cases  are  arranged  in  throe  sec- 
tions devoted  respectively  to  England, 
Germany,  and  France ;  and  the  occur- 
rence of  pericarditis  in  Bright's  disease 
is  here  shown  to  be  most  frequent  in  Ger- 
many (1  in  9--J,  or  10-4  per  cent.),  and 
least  frequent  in  France  (1  in  33,  or  3  per 
cent.),  while  it  is  of  medium  or  average 
frequency  in  England  (1  in  ll'O,  or  8-1 
per  cent."). 

Compnratice  frequency  of  Pericarditis  in 
the  various  Form.i  of  Bright's  clisrase. — I 
shall  here  inquire  into  the  frequency  of 
pericarditis  in  the  different  forms  of  that 
disease. 

Pericarditis  is  not  frequent  in  cases  of 
acute  Bright's  disease  from  scarlet  fever 
in  the  young,  since  it  onh'  occurred  in  1 
in  14,  or  7  per  cent,  of  the  patients  under 
16  years  of  age.  The  tendency  to  peri- 
carditis in  children  in  .such  cases"  is  slight, 

'  For  details  of  the  cases  of  partial  pericar- 
ditis, see  pages  J92,  593. 


as  was  pointed  out  to  me  by  Dr.  Diikin- 
siin,  who  kindly  suppiieu  me  witli  the 
valuable  tables  of  his  cases  of  that  clas<, 
amounting  to  21.  Pericarditis  is  on  tlie 
other  hand  frequent  in  acute  Bright's  dis- 
ease in  the  adult,  since  it  was  present  in 
1  in  iJi  or  1.5 -4  per  cent,  of  those  eases. 
The  value  of  these  returns  has  been 
greatly  added  to  by  the  cases  of  acute 
Bright's  disease  kindly  communicated  to 
me  by  Dr.  Greenfield. 

During  the  transitional  period,  when 
acute  Bright's  disease  slowly  gives  place 
to  the  fattj-  or  large  white  "kidney,  peri- 
carditis is  probalily  frequent,  since  it  oc- 
curred in  one  of  Dr.  Dickinson's  lour 
transitional  cases. 

■When,  however,  acute  Bright's  disease 
instead  of  recovering  passes  into  tl;e  sec- 
ond or  chronic  stage,  in  the  form  of  larg3 
white  kidney,  the  tendency  to  general  peii- 
carditis  disappears,  since  it  only  occurred 
in  1  in  27  or  3'7  per  cent,  of  the  collected 
cases,  and  one  in  02.  or  1'6  per  cent,  of 
the  St.  Mary's  Hospital  cases,  and  tlie 
kidney  in  that  single  case  was  in  the  third 
or  contracted  sta  uc  of  fatty  disease.  Five, 
however,  of  the  St.  ]Mary's  Hospital  cases 
with  fatty  kiduej"  had  partial  pericarditis, 
showing  that  this  affection,  although  still 
inherent,  does  not  tend  to  develop  itself 
in  that  form  of  the  disease. 

The  two  great  and  opposite  forms  of 
Bright's  disease,  the  fatty  kidney,  or  the 
chronic  stage  of  acute  Bright's  disease, 
and  the  contracted  granular  kidney,  sliow 
a  marked  dift'erence  in  the  proportion 
with  which  they  were  respectively  affected 
with  pericarditis  :  which  attacked  those 
with  contracted  granular  kidney  from  six 
to  four  times  as  otteii  (1  in  10'  and  1  in  (5^1 
as  those  with  fatty  kidney  (1  in  02'  and  I 
in  20-62). 

Cases  of  lardaceous  disease  of  the  kid- 
nev  have  pericarditis  with  a  moderate  or 
average  frequency  (1  in  11.  or  9  per  cent.,' 
and  1  in  13'3,  or  7'5  per  cent. 2). 

Iiiqu.irii  into  the  influence  rfspective.y  of 
the  fiJtt'j  kidney,  and  the  contracted  granular 
kidney,  in  the  produrtiein  cf  pericarditis. — 
"When  inquiring  into  the  influence  of  these 
two  forms  of  Bright's  disease  in  the  pro- 
duction of  pericarditis  it  may  be  well  to 
consider  two  points  which  appear  to  be 
associated  with  the  production  of  pericar- 
ditis, though  for  dift'erent  reasons  ;  (1)  the 
proportion"  in  which  cases  with  fiitty  and 
contracted  granular  kidney  were  affected 
respectively  with  pleurisy,  peritonitis,  and 
pneumonia" :  and  (2)  the  relative  propor- 
tion in  which  the  heart  was  enlarged  and 
its  left  ventricle  was  hypertrophied  in 
those  two  forms  of  disease  ;  and  the  im- 

'  In  2Jn  eases  examined  after  death  in  St. 
Mary's  Hospital. 

*  In  the  collected  cases. 
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mediate  relation,  if  anj',  that  the  enlarged 
heart  may  have  had  to  the  production  of 
pericarditis. 

1.  Pleurisy  attacked  60  of  the  285  cases 
with  Bright's  disease  occurring  in  St. 
Mary's  Hospital  (1  in  4-8  or  21  per  cent.' 
and  1  in  6  or  1(J4  per  ceut.^).  It  will 
thus  be  seen  that  iu  these  cases  of  Bright 's 
disease  pleurisy  was  twice  as  frequent  as 
pericarditis  (1  in  11'3'  and  one  in  lii-3^). 
We  have  here  a  marked  difference  be- 
tween the  pericarditis  of  acute  rheumatism 
and  the  pericarditis  of  Bright's  disease, 
since  while  in  the  former  disease,  or  acute 
rheumatism,  the  iutlammatiou  of  the  peri- 
cardium is  much  more  common  than  that 
of  the  pleura  ;  the  pleurisy  when  present, 
being  usually  either  due  (1)  to  the  spread- 
ing of  the  inflammation  of  the  pericar- 
dium to  the  pleura,  or  (2)  to  pulmonary 
apoplexy  which  is  the  consccuti-\'e  etlect 
of  the  double  inflammation  of  the  heart, 
inside  and  out ;  in  the  latter  affection,  or 
Bright's  disease,  the  pleurisy  is  an  inde- 
pendent affection,  and  is,  as  we  have  just 
seen,  twice  as  frequent  as  pericarditis  in 
the  cases  under  inquiry. 

The  same  in  principle  may  he  said  of 
peritonitis,  which  is  practically  unknown 
in  acute  rheumatism  ;  while  it  occurs 
nearly  as  often  as  pericarditis  in  Bright's 
disease;  the  numbers  being  93,  or  1  in  13, ^ 
and  19,  or  1  in  15'  of  peritonitis  against 
100  or  1  in  12 -S^  and  25  or  1  in  11-3'  of 
pericarditis. 

Two-fifths  of  the  cases  of  pericarditis 
were  also  affected  with  pleurisy  (10  in  2.")) 
and  three-fifths  were  free  from  that  affec- 
tion (15  in  25);  while  only  2  in  25  of  those 
cases  had  peritonitis. 

The  relative  frequency  of  pleurisy  and 
peritonitis  on  the  one  hand,  and  pericar- 
ditis on  the  other,  varied  much  in  the 
different  forms  of  Bright's  disease. 

In  acute  Bright's  disease  from  scarlet 
fever  in  the  young,  pleurisy  occurs  three 
times  (1  in  5)  and  peritonitis  twice  (1  in 
7)  as  often  as  pericarditis  (1  in  11); 
but  it  is  otherwise  in  acute  Bright's  dis- 
ease in  the  adult,  not  from  scarlet  fever, 
since  in  such  cases  pericarditis  is  as  fre- 
quent as  pleurisy  (each  1  in  6 '5),  while  it  is 
twice  as  frequent  as  peritonitis  (I  in  11-5). 

Pleurisy  attacks  many  more  cases  (1  in 
4'  and  I'in  4-5'')  with  fatty  kidney  than 
pericarditis  (1  in  02'  and  1  "in  27^);  while 
in  those  with  contracted  granular  kidne3', 
pericarditis  (1  in  10'  and  1  in  C^)  occurs, 
judging  by  the  collected  cases,  nearly  as 
often  as  pleurisy  (1  in  4-3'  and  1  in  iS"). 
Although  pleurisy  is  rather  more  frequent, 
pericarditis,  as  we  have  seen,  is  much  less 
so  in  cases  with  fatty  than  in  those  with 
contracted  granular  kidney ;  and  it  is 
therefore  evident  that  the  causes  produc- 

'  In  285  cases  examined  after  death  in  St. 
Maw's  Hospital. 
'  In  the  collfiRted  cases. 


ing  the  two  inflammations  have  hut  little 
in  connnon,  and  that  the  one  rarely  ex- 
cites the  other.  Peritonitis  oeeurred 
twice  as  often  (1  in  31'  and  1  in  15^)  as 
pericarditis  in  eases  with  fatty  kidney, 
while  pericarditis  attacked  three  times  as 
many  as  peritonitis  (1  in  21)  in  those  with 
contracted  granular  kidney. 

Pleurisy  and  peritonitis  (each  1  in  lll-S^) 
were  botii  of  them  more  frequent  than 
pericarditis  (1  in  13-3==)  incases  of  lardace- 
ous  disease  of  the  kidney. 

Pneumonia,  which  when  it  occurs  by 
itself  is  an  occasional  cause  of  pericarditis, 
while  it  is  less  common  (1  iu  0-4'  and  1  in 
7-0')  than  pleurisy  (1  in  4 '8'  and  1  in  6^; 
is  more  common  than  pericarditis  in  cases 
of  Bright's  disease.  Those  two  secondary 
affections,  pneumonia  and  pleurisy,  were 
of  exactly  equal  frequency  in  cases  of 
acute  Bright's  disease,  whether  from 
scarlet  fever  or  not ;  so  that  what  has 
been  said  with  regard  to  the  latter  of 
those  affections  applies  to  the  former. 

Pneumonia  was  common  (1  in  4'  and  1 
in  6^)  and  pericarditis  was  rare  (1  in  02' 
and  1  in  27  ^)  in  oases  with  fatty  kidne,)-. 
It  was  almost  the  reverse  in  those  with 
contracted  granular  kidnej-,  in  wdiicli 
pneumonia  (1  in  10'  and  1  in  9')  scarcely 
equalled  pericarditis  in  number  (1  in  10' 
and  1  ill  0^).  The  proportion  of  pneumo- 
nia was,  therefore,  about  twice  as  great 
in  cases  with  fattj',  as  in  those  -with  con- 
tracted granular  kidney,  while  pericardi- 
tis, rare  in  the  former,  was  frequent  in 
the  latter  form  of  the  disease,  making  it 
evident  that  there  was  little  in  common 
between  the  production  of  pneumonia  and 
that  of  pericarditis  in  these  cases.  Pneu- 
monia was  present  iu  only  one-third  of 
the  cases  of  Bright's  disease  that  were 
affected  with  pericarditis  (8  in  25). 

2.  Enlargement  of  the  heart,  usually 
with  hypertrophy  of  the  left  ventricle, 
was  present  in  one-half  of  the  cases  of 
Bright's  disease  under  review  (12'J  in  259) 
in  which  the  size  of  the  heart  was  de- 
scribed. The  heart  was  large  in  more 
than  half  of  the  cases  of  pericarditis  in 
which  the  size  of  the  heart  was  defined 
(10  in  19');  or  10  in  129  of  the  total  num- 
ber of  cases  of  Bright's  disease  with  en- 
largement of  the  heart.  Pericarditis 
occurred  in  six  cases  in  which  the  heart 
was  of  natural  size  (or  6  in  61).  It  would 
thus  appear  that  1  in  lO'l  of  the  latter  in 
which  the  heart  was  natural  in  size,  and 
1  in  12-9  of  the  former,  with  hypertrophy 
of  the  heart,  had  pericarditis.  This 
would  seem  to  say  that  hypertrophy  of 
the  heart  had  no  apparent  influence  m 
the   production   of  pericarditis  in   these 


'  In  2S.T  cases  examined  after  death  in  St. 
Mary's  Hospital. 

2  In  the  collected  cases. 

"  The  size  of  the  heart  was  doubtful  m  six 
cases  with  Pericarditis. 
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cases.  If,  however,  we  add  the  cases  in 
which  the  lieart  was  small  (23),  none  of 
which  had  general  pericarditis,  to  those 
in  which  it  was  natural  in  size  (61),  we 
find  that  6  in  84,  or  1  in  14  of  those  com- 
bined cases,  had  that  affection.  If  to 
these  we  join  the  cases  in  which  the 
heart  was  rather  large  (45)  3  of  which 
had  pericarditis,  the  result  is  that  9  in 
129,  or  1  in  14-3,  were  thus  attacked. 
From  this  analysis  it  would  appear  that 
enlargement  of  the  heart  exercised  a 
definite  but  not  a  predominant  influence 
over  the  production  of  pericarditis  in 
cases  of  Bright's  disease. 

Although  hypertrophy  of  the  heart  is 
absent  in  almost  one-half  of  the  cases  of 
Eright's  disease  with  pericarditis,  we 
know  that  in  ever}'  form  and  case  of  that 
clisease,  whether  acute  or  chronic,  fatty  or 
granular,  the  action  of  the  left  ventricle  is 
unduly  strong  ;  for  it  has  to  send  the  poi- 
soned blood  through  vessels  of  great  ten- 
sion that  oppose  resistance  to  the  onflow 
of  the  blood.  The  result  is  that  in  every 
case  of  Bright 's  disease,  the  left  ventricle, 
whether  hypertrophied  or  not,  is  beating 
with  undue  force  ;  and  thus  tends,  by  the 
pressure  of  its  walls  with  undue  force 
against  the  pericardium,  to  induce  peri- 
carditis. The  heart  is  prevented  from 
becoming  enlarged  in  many  cases  of 
Bright's  disease  by  the  exhausting  loss  of 
albumen,  the  general  waste,  and  the  low- 
ering character  of  the  disease.  This  espe- 
cially applies  to  cases  of  fatty,  lardaceous, 
and  suppurative  kidney.  The  left  ventri- 
cle, notwithstanding  the  great  waste  of 
tissue  that  goes  on  in  those  cases,  is  act- 
ually hypertrophied  in  a  certain  propor- 
tion of  them ;  and  it  is  so  in  the  greater 
number  of  those  with  acute  Bright's  dis- 
ease, in  spite  of  the  waste  of  tissue  en- 
tailed by  the  great  loss  of  albumen  and 
Idood  in  such  cases.  We  have  already 
seen  that  in  acute  rheumatism,  over-action 
of  the  heart  tends  to  induce  pericarditis. 
It  is,  therefore,  consistent  with  analogy, 
reason,  and  the  clinical  facts,  that  in 
Bright's  disease  over-action  of  the  heart 
should  increase  the  tendency  to  pericar- 
ditis, that  tendency  being  already  resident 
in  the  disease.  May  it  not  be  that  on  the 
one  hand,  the  lessened  force  of  the  heart, 
induced  by  the  weeping  of  albumen, 
dropsy,  and  other  secondary  wasting  dis- 
eases in  cases  with  fatty  disease  of  the 
kidneys,  explains  to  some  extent  the 
rarity  of  general  pericarditis  (1  in  02'  and 
1  in  27^),  and  the  comparative  frequency 
of  partial  and  undeveloped  pericarditis 
(1  in  12-4),  in  that  disease?  and  that  on 
the  other  hand,  the  increased  size  and 
action  of  the  heart  in  cases  with  granular 
kidney,  which  usually  lose  little  albumen, 

1  The  cases  of  Bright's  disease  examined 
after  death  in  St.  Mary's  Hospital. 

2  The  collected  cases. 


are  not  dropsical,  and  are  free  from  ex- 
hausting secondary  disease,  tend  to  in- 
crease the  frequency  of  general  pericar- 
ditis in  that  affection  (1  in  10'  andlia 

Although  the  eases  of  partial  pericar- 
ditis, which  amounted  to  fifteen,  cannot 
be  classed  rightly  with  those  of  general 
pericarditis  ;  for  the  partial  variety  ap- 
pears to  have  a  tendency  to  remain  par- 
tial, and  those  cases  are  not  usually  in- 
cluded among  those  with  pericarditis,  yet 
those  cases  ought  to  be  studied.  One  of 
the  fifteen  cases  of  partial  perinarditis  had 
acute  Bright's  disease  from  scarlet  fever 
(1  in  6,  or  16-6  per  cent.);  five  of  them 
had  fatty  kidney  (5  in  62,  or  1  in  12-4,  or 
8  per  cent. ) ;  seven  of  them  had  contracted 
granular  kidney  (7  in  129,  or  1  in  18-3,  or 
5 '5  per  cent.) ;  and  in  two  the  state  of  the 
kidney  was  not  specified. 

The  proportion  in  which  partial  and 
general  pericarditis  respectively  attacked 
the  different  forms  of  BrightJ's  disease 
somewhat  correspond. 

In  four  of  the  cases  of  partial  pericar- 
ditis the  heart  was  very  large  (1  in  32'2), 
and  in  three  it  was  rather  large  (1  in  15) ; 
while  in  five  of  them  the  heart  was  of 
natural  size  or  small  (1  in  16'8),  and  in 
three  the  size  of  the  heart  was  not  de- 
scribed. 

It  thus  seems  that  great  enlargement  of 
the  heart  does  not  favor  the  persistence 
of  partial  pericarditis,  but  rather  tends  to 
develop  it  into  general  pericarditis. 

Amount  of  Fbtkl  in  the  Pericardial  Sac 
in  Pericardnisfrom  BrighVs  Disease. — The 
amount  of  fluid  in  the  pericardial  sac  va- 
ried considerably  in  the  twenty-five  cases 
of  pericarditis  from  Bright's  disease,  the 
smallest  quantity  being  two  drams,  and 
the  largest  about  a  pint,  in  which  case  the 
contents  of  the  sac  were  purulent. 

In  one-fifth  of  the  cases  (5)  the  contents 
of  the  pericardium  are  not  described  ;  and 
in  one-fifth  of  them  (5)  there  were  recent 
adhesions.  The  sac  contained  only  a 
small  quantity  of  serum,  or  not  more  than 
one  ounce  in  one-third  (5)  of  the  remain- 
ing cases  (15) ;  a  moderate  amount,  or  a 
few  ounces,  in  another  third  of  them  (6) ; 
and  much  fluid,  eight  ounces  in  one  in- 
stance, a  pint  in  another,  in  the  remain- 
ing third  (4)  of  those  cases.  It  is  evident 
that  the  presence  of  adhesions,  or  of  a 
small,  a  moderate,  or  an  abundant  amount 
of  fluid  in  the  pericardium,  depends  on 
the  stage  of  the  pericarditis  at  the  time  of 
death ;  and  tiiat  in  the  several  cases  the 
fluid  had  either  been  removed,  or  was 
lessening,  increasing,  or  at  its  height, 
when  the  final  observation  was  made.  It 
may,  I  think,  be  admitted  that  in  the 
pericarditis   of  Bright's  disease  there  is 

'  The  cases  of  Bright's  disease  examined 
after  death  in  St.  Mary's  Hospital. 
2  The  collected  cases. 
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less  effusion  in  the  pericardium  than  in 
rlicumatic  pericarditis  ;  but  from  the  evi- 
dence liere  given  it  would  appear  that 
there  is  no  very  material  difference  in  the 
amount  of  fluid  in  tlie  sac  at  tlie  time  of 
deatli  in  the  two  classes  of  cases. 

Character  of  the  Exudation  on  the  Sur- 
faces of  the  Heart  and  Pericardial  Sac  in 
Pericarditis  from  BrighPs  Disease. — In  a 
small  proportion  of  cases  the  lymph  cover- 
ing the  heart  and  lining  the  pericardium 
in  case  of  pericarditis  from  Bright 's  dis- 
ease presents  the  same  pale  and  rough 
smface,  firm  to  the  finger,  with  "cat's- 
tongue"-like  projections,  so  usual  in  peri- 
carditis from  acute  rheumatism.  It  was 
thus  in  two  of  the  twenty-five  cases  that 
were  examined  after  death  at  St.  Mary's 
Hospital.  In  two  other  cases  also,  both 
of  acute  Bright's  disease,  a  ratlier  firm 
layer  of  lioria  easily  peeled  off  from  the 
heart,  leaving  a  finely-injected  red  surface 
underneath. 

In  the  majority  of  cases  of  pericarditis 
from  Bright's  disease  the  exudation  diil'.'rs 
from  that  usual  in  rheumatic  pericarditis. 
Universal  adhesions  of  the  heart,  rare  in 
the  latter,  are  common  in  the  former  afthr- 
tion;  the  heart  having  been  completely 
adherent  in  three  instances,  extensively 
so  in  one,  and  doubtfully  so  in  another  of 
those  cases.  There  was  pus  in  the  sac  in 
two  cases.  The  lymph — was  soft,  granu- 
lar, imperfectly  organized,  or  in  patches 
in  six,  in  two  of  which  the  presence  of 
pericarditis  was  perhaps  doubtful ;  or  was 
bloody  or  very  red  on  the  surface,  or 
mixed  with  blood  in  three  of  the  twenty- 
five  cases  of  pericarditis  from  Bright'^ 
disease.  These  conditions,  which  affected 
nearly  two-thirds  of  those  cases,  are  rare 
or  unknown  in  rheumatic  pericarditis. 
The  remaining  cases  were  less  definite  in 
character,  the  heart  in  four  of  them 
having  been  covered  by  recent  lymph, 
while  in  two  the  pericardium  was  affected 
with  "recent  pericarditis." 

Appearances  in  Partial  Pericarditis. — 
The  cases  of  partial  or  doubtful  pericar- 
ditis varied  much  in  their  features.  In 
four  of  them  flakes  of  lymph  floated  in 
the  serum  contained  in  the  pericardial 
sac,  the  surfaces  of  the  heart  not  being 
named.  Pericarditis  was  limited,  slight, 
or  in  traces  or  patches  in  seven  other 
cases,  and  in  two  more  it  was  highly  vas- 
cular or  congested.  One  case  presented 
rough  lymph  easily  detached,  leaving  an 
apparently  healthy  surface  ;  and  in  the 
last  instance  there  was  a  i-ed  fluid  con- 
taining flakes  of  lymph  in  the  sac,  and 
lymph  on  the  heart,  the  surface  of  which 
was  healthy.  These  two  cases,  and  the 
four  in  which  flakes  of  lymph  floated  in 
the  serum,  were  probably  free  from  actual 
pericarditis. 

Physical  Signs  of  Pericarditis  Occurring 
in  BrighVs    Disease.— Di.   Taylor    gives 
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careful  reports  of  nine  cases  of  Bri<dit's 
disease  with  pericarditis,  in  three  of 
which  there  was  a  friction  sound,  while 
in  six  of  them  there  was  no  definite  sign 
of  the  affection.  In  three  of  these  six 
cases  there  were  complete  recent  adhe- 
sions, rendering  friction  sound  impossible. 
In  one  of  the  three  cases  in  which  peri- 
carditis was  not  discovered  durim!;  life 
a  layer  of  soft  lymph  coated  the  heart' 
but  there  was  no  lymph  on  any  part  of 
the  loose  pericardium,  and  this  appears  to 
account  for  the  want  of  friction  sound. 
In  one  of  the  three  cases  that  presented 
a  friction  sound,  a  double  creaking  noise 
was  heard  between  the  apex  of  the  heart 
and  the  sternum  ;  and  the  heart  and  sac 
were  covered  with  soft,  slightly  rough 
lymph. 

In  two  of  the  three  cases  without  fric- 
tion sound,  excluding  the  three  with  com- 
plete adhesions,  and  in  two  of  the  three 
with  friction  sound,  there  was  no  ade- 
quate explanation,  after  death,  of  the  ab- 
sence of  that  sound  in  the  two  former 
cases,  in  which  the  opposed  surfaces  of 
the  heart  and  sac  were  rough  and  scab- 
rous ;  nor  of  its  presence  in  the  two  latter 
cases  in  one  of  which  there  were  exten- 
sive adhesions  of  the  heart ;  while  in  the 
other  the  surface  of  the  heart  was  simply 
red  from  fine  injection,  and  there  were 
but  a  few  spots  of  lymph  on  the  anterior 
coronary  artery. 

I  possess  notes  of  the  symptoms  during 
life,  and  the  appearance  after  death  of 
nine  fatal  cases  of  Bright's  disease  with 
pericarditis.  I  cannot  find  the  notes  of  a 
tenth  case  with  regard  to  which  I  find 
two  lines  of  an  abstract  of  symptoms.  In 
seven  of  the  cases  immediate  signs  of 
pericarditis  were  observed,  and  in  three 
of  them  the  signs  of  pericarditis  were  not 
observed. 

Cases  in  which  the  Signs  of  Pericarditis 
tvere  not  Ohservedj. — In  one  patient,  a  man, 
aged  61,  with  gramdar  kidneys,  the  heart, 
which  was  very  fat,  was  co^-ered  and  the 
sac  was  lined  with  recent  lymph.  On  the 
third  day  after  his  admission,  on  wiiich 
day  he  died,  the  heart's  action  to  the  left 
of  the  ensiform  cartilage  ivas  loud  ;  and 
loud  mucous  rattles  were  audible  all  over 
his  chest.  In  the  second  case,  a  man, 
aged  -il,  the  opposite  surfaces  of  the  peri- 
cardium, and  the  heart,  at  its  base,  and 
■aXons.  the  great  vessels  were  rough  with  a 
depo'sit  of  fibrin.  This  p.atient  was  in 
the  hospital  fifty-two  days,  but  there  is 
only  one  note  of  the  state  of  his  heart, 
which  was  on  the  fifth  day  after  his  ad- 
mission, when  the  sounds  were  rather 
loud. 

I  cannot  find  the  notes  of  the  remain- 
ing case  with  Bright's  disease  and  peri- 
carditis ;  but  the  following  is  the  brief 
abstract  preceding  the  notes  of  the  ex- 
amination after  death.    "At  first,  don- 
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bling  of  the  first  sound,  afterwards  systolic 
murmur  after  epistaxis  "  so  that  li-iction 
sound  was  evidently  not  observed  in  this 
case. 

Cases  in  which  the  Signs  of  PericardUis 
were  Observed. — (1)  A  croaking  noise  with 
a  thrill  was  present  in  three  of  the  seven 
cases  of  pericarditis  with  friction  sound  ; 
('2)  a  creaking  sound  without  a  thrill  in 
two  of  them,  and  (3)  in  the  remaining  two 
there  was  a  "friction  sound." 

(1)  Cases  u-ith  Thrill  and  a  Creaking 
Frict'on  Sound  over  the  Seat  of  the  Impulse., 
and  Frottement  e.dendiny  fctr  beyond  and 
especially  below  the  Beyion.  of  the  Pericar- 
dium.— There  were  three  cases  of  this 
class.  One  of  them  a  woman,  aged  32, 
who  was  in  the  hospital  for  a  week,  pre- 
sented after  death  some  fluid  in  the  peri- 
cardium, and  a  rough  deposit  of  recent 
lymph  of  a  bright  red  color,  which  covered 
the  heart  and  lined  the  sac.  On  the  day 
after  her  admission  a  S3'stolic  murmur  was 
audible  over  the  cardiac  region.  Two 
days  later,  when  she  complained  of  pain 
going  across  the  chest,  the  upper  border 
of  cardiac  dulness  was  situated  at  the 
third  space  ;  and  a  rasping,  creaking  fric- 
tion sound,  cbii'fly  systolic,  was  heard  all 
over  the  front  of  the  chest,  and  down  to 
the  eighth  and  ninth  costal  cartilages,  its 
maximum  intensity  being  at  the  centre 
of  the  sternum,  and  during  the  middle  of 
the  systole.  Next  day  a  strong  thrill  ex- 
tended over  the  heart  from  the  right  of 
the  sternum  to  the  nipple,  and  as  high  as 
the  third  cartilage :  and  the  creaking 
sound  was  triple,  being  exactly  like  that 
made  by  the  rise  and  fall  and  rise  in  the 
saddle.  On  the  following  day,  the  fifth, 
the  thrill  was  less  intense,  and  there  was 
a  triple  creak  at  the  apex,  the  friction 
sound  being  still  audible  over  the  lower 
cartilage  ;  and  two  days  later  she  died. 

The  second  patient,  a  woman,  aged  27, 
with  contracted  granular  kidney,  and 
pericarditis,  had  several  patches  of  recent 
lymph  on  the  surfaces  of  the  heart  and 
the  free  pericardium,  and  presented  a 
double  thrill,  a  double  creak,  and  an  ex- 
tensive friction  sound,  which  were  all  ab- 
solutely suspended  for  one  day,  under  the 
influence  of  flooding. 

The  third  case,  a  man,  aged  33,  had 
mitral-aortic  incompetence,  and  highly 
albuminous  urine.  The  heart  and  peri- 
cardium were  greatly  increased  in  size, 
and  the  right  ventricle  was  covered  with 
a  white  fibrinous  structure,  rough  to  the 
finger,  like  a  cat's  tongue.  On  admission 
he  had  pain  over  the  heart ;  and  for  two 
days,  mitral  and  double  aortic  murmurs 
"were  audible.  He  became  worse,  and  on 
the  fourth  day  the  diastolic  murmur  dis- 
appeared. On  the  ninth  day  he  was 
drowsy,  a  strong  thrill  was  felt  "with  each 
impulse  from  the  third  cartilage  to  the 
fifth  ;  a  loud  grating  double  friction  sound 


was  present  over  the  seat  of  the  thrill, 
the  rubbing  noise  radiating  thence  up  to 
the  top  of  the  sternum,  down  to  the 
eighth  cartilages,  and  to  the  left  and 
right ;  a  leather  creak  was  audible  at  the 
apex  ;  and  a  sound  of  a  friction  character 
was  heard  behind,  over  the  dorsal  spine. 
On  the  next  day,  when  he  died,  the  vi- 
bration had  increased,  and  extended  from 
the  third  to  the  seventh  cartilages ;  it 
lessened  in  extent  above,  on  inspiration, 
below,  on  expiration ;  and  was  accom- 
panied by  a  loud  creak  during  syi-tole, 
and  a  fainter  creak  during  diastole,  the 
sound  spreading  from  the  seat  of  the  vi- 
bration over  the  front  of  the  chest,  and 
the  upper  third  of  the  belly. 

(2)  Caseswitha  Crealing  Friction  Sound, 
no  Thrill  being  Observed,  over  the  Seat  oj 
the  Impulse,  and  a  Frottement  extending 
beyond,  and  especially  below  the  Begion  ej 
Pericardial  Dulness. — One  of  the  two  cases 
of  this  class  was  a  young  married  woman, 
with  granular  disease  of  the  kidney.  A 
firm  coating  partly  in  ridges  and  partly 
like  a  cat's  tongue  covered  the  heart  and 
lined  the  sac.  On  her  admission  a  creak- 
ing systolic  friction  sound  was  audible  at 
the  apex,  in  the  fifth  space.  Four  days 
later,  when  the  pericardial  dulness  was  at 
its  acme,  reaching  up  to  the  third  carti- 
lage, her  respirations  being  fifty,  the 
friction  sound  ^vas  no  longer  creaking  but 
presented  itself  as  an  occasional  brush; 
but  three  days  after  this,  or  on  the  eighth 
daj',  there  was  a  loud  leather  creak  over 
the  whole  region  of  the  pericardium. 
After  this  the  "friction  sound  ahnost  disap-' 
pearcd  ;  but  on  the  twelfth  and  preceding 
days  it  had  again  burst  into  full  play  as 
an  extensive  leather  creaking  noise,  cover- 
ing the  whole  pericardium,  and  extending 
down  to  the  seventh  cartilage ;  and  eight 
days  later  she  died. 

in  the  second  case,  a  man,  aged  30, 
with  small,  probably  granular,  kidneys, 
recent,  bloody,  honcj'comljed  lymph  hned 
the  pericardium  and  covered  the  heart. 
On  the  day  of  his  admission  the  two 
sounds  of  the  heart  were  indistinct.  Xext 
day  the  impulse  was  extensive,  and,  a 
loud  double  creaking  sound,  more  intense, 
during  systole,  occupied  the  whole  region 
of  the  heart,  extending  downwards  to  the 
seventh  and  eighth  cartilages,  and  into 
the  epigastrium.  During  the  next  few 
days  the  frottement  was  much  smoother 
and  more  restricted  in  area.  On  the 
eighth  day  he  was  weak  and  in  distress ; 
the  friction  sound  was  audible  over  the 
whole  pericardium,  and  beyond  it,  from 
the  top  of  the  sternum  to  the  lower  carti- 
lage ;  and  he  could  scarcely  swallow  or 
speak  :  and  in  the  evening  he  died. 

(3)  Cases  rcith  "Friction  Sound."— 
One  of  the  two  cases  of  this  class,  a  man 
aged  8S,  with  granular  kidney  of  full  size, 
had  recent  lymph  over  the  whole  surface 
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of  the  heart,  and  in  some  places  the  heart 
and  pericardium  were  adherent  by  cord- 
like prolongations  of  lymph.  On  the  fifty- 
seventh  day  there  were  doubling  of  the 
second  sound,  and  a  murmur  over  the 
third  cartilage.  On  the  seventy-fifth  day, 
which  was  eight  days  before  his  death, 
"double  friction  sound  over  the  pericar- 
dium," was  noted  for  the  first  time. 
Three  days  later  the  pericardial  friction 
sounds,  which  were  scarcely  audible  with- 
out making  pressure,  were  mingled  with 
pleuritic  friction  sounds  ;  but  after  this  he 
was  too  ill  for  examination. 

The  other  patient,  an  old  woman,  with 
contracted  granular  kidney  and  pericardi- 
tis, the  whole  surfaces  of  the  heart  and 
sac  being  covered  by  recent  soft  granular 
lymph,  complained,  on  the  twentj'-first 
day  after  her  admission,  of  great  pain  at 
the  region  of  the  heart.  Next  day  there 
was  pericardial  dulness,  and  friction  sound 
was  present  between  the  sternum  and  the 
left  nipple  ;  and  three  days  later  she  died. 

Several  of  these  seven  cases  of  Bright 's 
disease  and  pericarditis  presented  certain 
broad  features  in  comiuon.  In  three  of 
them  a  thrill  or  tactile  vibration  could  be 
felt  over  the  region  of  the  heart's  impulse, 
extending  from  the  third  to  the  fifth,  the 
sixth,  and  in  one  instance  the  seventh 
cartilages.  In  one  of  those  cases  the  thrill 
extended  from  the  right  border  of  the 
sternum  across  the  chest  to  the  nipple. 
In  these  three  cases,  and  in  two  others  in 
which  a  thrill  was  not  observed,  a  loud 
sound  like  the  creaking  of  new  leather, 
usually  double,  but  more  intense  and  pro- 
longed with  the  systole,  was  audible  over 
the  whole  seat  of  the  thrill,  or  when  that 
was  absent,  over  the  region  of  the  heart's 
impulse.  The  friction  sound  was,  how- 
ever, in  none  of  the  five  instances  re- 
stricted to  the  area  of  the  thrill  or  impulse, 
or  even  of  the  distended  pericardium  ;  but 
extended  upwards  to  the  top  of  the  ster- 
num, downwards  to  the  right  and  left 
along  the  seventh  and  eightli  costal  car- 
tilages, and  over  and  even  below  the  cn- 
siform  cartilage.  In  these  cases  the 
widespread  friction  sound  became  softer 
in  tone,  and  especially  downwards,  as  it 
widened  away  from  the  focus  of  its  great- 
est intensity.  In,  two  of  these  five  cases 
with  creaking  and  extended  friction  sound, 
the  deposit  of  filirin  or  lymph  on  the  sur- 
face of  the  heart  was  firm  and  like  a  cat's 
tongue,  in  one  of  them  it  was  rough,  in 
one  it  was  bloody  and  honeycombed,  and 
in  the  fifth,  patches  of  recent  lymph  were 
present  on  the  heart. 

In  three  of  these  cases  there  was  a 
period  of  complete  or  partial  suspension 
of  the  creaking  and  extensive  friction 
sound ;  which  after  spreading  with  great 
intensity  and  over  a  large  area,  became 
silent  or  feeble  and  contra\;ted  in  area  for 
a  time,  and  then  suddenly  burst  forth 


again  with  full  intensity,  and  over  a  wide 
space.  It  was  evident  that  under  tln'so 
circumstances,  some  influences  were  at 
work  exciting  the  heart  at  the  time  of  the 
creaking  and  widespread  friction  sound, 
and  depressing  the  heart  when  that  s(  mnd 
ceased  or  became  feeble.  In  one  instance, 
the  suspension  of  the  thrill  and  creak  was 
traced  to  the  influence  of  flooding. 

In  the  two  other  patients  the  surface  of 
the  heart  is  described  as  being  covered 
with  recent,  and  in  one  of  them  with  sdft, 
lymph.  In  neither  of  them  is  it  noted 
that  the  coating  of  lymph  was  rough.  In 
both  of  these  cases  it  is  simply  stated  that 
a  "friction  sound"  was  present  over  the 
region  of  the  heart. 

In  all  of  these  patients  pressure  inten- 
sified the  friction  sound. 

Cases  with  a  Frirtion  Sound  that  -were 
not  Fatal,  or  not  Examined  nfler  Death. — 
Besides  these  seven  fatal  cases  of  Bright's 
disease  with  pericarditis  in  which  friction 
sound  was  observed  during  life,  I  find 
three  other  cases  in  which  the  signs  of 
pericarditis  were  observed  when  the  pa- 
tients were  in  the  wards. 

One  of  these  cases,  probably  fatal,  ad- 
mitted during  the  recess,  very  imperfectly 
recorded,  presented  a  pericardial  friction 
sound,  which  was  chiefly  present  at  and 
below  the  left  nipple. 

Another  patient,  a  carpenter,  aged  35, 
had  Bright's  disease  and  aortic  regurgi- 
tation of  some  standing.  On  the  eighty- 
second  day  he  had  great  pain  in  the  heart, 
and  four  days  later  a  rough  double  noise 
resembling  a  friction  sound  was  audible 
over  the  cardiac  region.  Four  days  after 
this  there  was  dulness  over  the  pericar- 
dium from  the  third  space  downwards, 
and  pain  over  the  heart,  relieved  liy 
leeches  ;  and  next  day  a  to-and-fro  fric- 
tion sound  was  audilsle  over  the  heart, 
which  continued  for  six  days;  after  which, 
when  he  was  in  distress  from  aching  over 
the  heart,  and  sickness,  the  rubbing 
noise  vanished,  being  replaced  by  the 
lost  diastolic  murmur  of  aortic  regurgita- 
tion. This  case  left  the  hospital  in  im- 
proved health. 

The  last  case  of  Bright's  disease  with 
friction  sound,  was  one  of  great  interest, 
a  cab-driver,  a2:cd  45.  His  urine  was 
loaded  T\-ith  albumen,  and  contained 
coarse  granular  and  fatty  casts.  There 
was,  on  the  fourth  day,  an  extensive  im- 
pulse, and  a  remarkable  doubling  of  the 
first  sound  heard  all  over  the  region  of 
tlic  impulse,  which  was  heard  along  with, 
but  apart  from,  a  peculiar  pericardial  fric- 
tion sound  chiefly  systolic,  which  was  au- 
dible for  two  inches  below  the  nipple. 
This  sound  which  was  rasping  at  first, 
became  creaking  two  days  later,  and  five 
days  after  that,  was  only  audible  when 
pressure  was  made  over  the  same  spot, 
the  sound  being  like  that  caused  by  rub- 
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bing  together  two  pieces  of  emery  paper. 
jSText  daj'  there  was  great  extension  of 
the  friction  sound,  whicli  required  no 
pressure  for  its  production,  over  tlie  whole 
region  of  the  pericardium  ;  and  four  days 
later,  the  seventeenth  after  admission,  the 
friction  sound  was  soft,  double,  and  mur- 
mur-like, chiefly  heard  on  pressure,  and 
was  accompanied  by  the  natural  heart 
sounds,  with  which  it  was  not  rhythmical. 
I  could  not  make  out  which  sound  had 
the  start  of  the  other.  For  a  few  days  a 
systolic  friction  murmur  was  audible  on 
passing  beyond  the  nipple  line,  and  a 
double  rustle  was  heard  on  pressure  down 
to  the  twenty-eighth  day.  The  extensive 
doubling  of  the  first  sound  held  its  ground 
throughout,  and  on  the  forty-fourth  and 
fifty-third  days  a  little  frottement  was 
again  present,  produced  by  pressure.  On 
the  sixty-fifth  day  he  felt  Kghter  over  the 
heart,  and  a  tremor  or  thrill  was  per- 
ceived, extending  over  the  cardiac  region 
from  the  right  to  the  left  nipple.  A  loud 
double  new-leather  creak  extended  over 
the  whole  of  this  region,  but  the  rubbing 
noise  spread  far  and  wide,  being  heard 
from  axilla  to  axilla,  and  down  the  ensi- 
form  and  seventh  and  eighth  cartilages. 
The  thrill  and  creak  retained  their  inten- 
sity and  area  for  five  days,  but  on  the  Gth 
day  the  thrill  was  feeble,  and  the  creak 
was  replaced  by  a  to-and-fro  sound  ex- 
tending from  the  third  to  the  sixth  carti- 
lage. Doubling  of  the  first  sound  was 
mixed  up  with  the  friction  sound  ^  but 
pressure  intensified  the  latter  and  ei'iin- 
guished  the  former.  On  the  seventy -third 
day  there  was  no  thrill,  and  a  systolic 
friction  sound,  double  on  pressure,  was 
present  between  the  fourth  and  sixth  car- 
tilages. Two  da}'s  later  the  rubbing  sound 
was  no  longer  audible  without  pressure, 
and  was  quite  lost  on  the  seventy-ninth 
day.  In  this  remarkable  case  the  friction 
sound  was  present  over  a  limited  region 
near  the  apex,  from  the  fourth  to  the 
twenty-eighth  day;  came  into  play  slightly 
on  the  forty-fourth  and  fifty-third  days ; 
and  on  the  sixty-fifth  day  burst  out,  with 
a  thrill,  with  great  intensity  over  the 
region  of  the  impulse,  and  radiated  thence 
as  from  a  focus,  all  over  the  front  of  the 
chest,  and  down  to  the  eighth  costal  car- 
tilages, being  audible  with  a  lessening 
area  and  diminishing  intensity  to  the 
seventy-fifth  day.  This  long  and  inter- 
mittent duration  of  pericardial  friction 
sound  appears  to  me  to  be  peculiar  to  the 
pericarditis  of  Bright's  disease,  and  is 
certainly  never  found  in  rheumatic  peri- 
carditis. 

These  ten  cases — which  I  have  given 
with  some  detail,  as,  with  the  exception 
of  Dr.  Taylor's  cases  and  two  related,  in 
this  respect  briefly,  by  Traube,  I  have 
found  no  cases  of  pericarditis  from 
Bright's  disease  in  which  the  signs  are 


related— presented  features  that  are  com- 
mon in  them,  but  are  comparatively  rare 
in  rheumatic  pericarditis.  A  thrifl  was 
present,  as  we  have  just  seen,  in  four  of 
these  cases  or  almost  one-half  (4  in  10); 
and  a  sound  like  the  creaking  of  new 
leather  was  heard  in  six  of  those  cases,  or 
more  than  one-half  (6  in  10),  over  the  seat 
of  the  thrill  or  impulse  ;  and  that  radiated 
thence  as  a  softening  sound  over  the  front 
of  the  chest,  beyond  the  region  of  the  pe- 
ricardium, and  downwards  over  the  ensi- 
form  cartilage  and  the  seventh  and  eighth 
costal  cartilages.  These  signs  were  much 
less  frequent  in  rheumatic  pericarditis, 
since  a  thrill  was  present  in  only  one-fifth 
of  those  cases,  or  13  in  63,  and  was  dis- 
tributed over  the  region  of  the  impulse  in 
only  seven,  was  limited  to  the  second 
space  in  two,  to  the  apex  in  three  pa- 
tients, and  to  both  those  regions  in  one ; 
and  a  creaking  friction  sound  was  present 
at  or  near  the  time  of  the  acme  of  the 
pericardial  effusion  in  about  one-fourth  of 
those  cases,  or  about  18  in  63.  The  long 
duration  of  the  friction  sound,  and  its 
frequ(>nt  suspension,  observed  in  several 
of  those  cases  of  pericarditis  from  Bright's 
disease,  likewise  distinguish  them  from 
those  with  rheumatic  pericarditis. 

Calculus  in  Kidncij,  Pelvis,  or  Ureter;  or 
Dilated  Pelvis: — and  Suppurative  Nephritis 
from  Stricture,  etc. — I  have  added,  in  the 
Table  of  Pericarditis  in  Bright's  disease, 
two  sections  of  cases  that,  without  rank- 
ing under  that  affection,  float  upon  its 
borders  ;  and  substantially  belong  to  the 
same  disease  in  this  respect,  that  the 
blood  is  poisoned,  owing  to  the  retention 
within  it  of  the  debris  of  the  broken-up 
tissues  of  the  body,  owing  to  the  imperfect 
action  of  the  diseased  kidney.  In  the 
first  series,  the  secreting  structure  of  the 
kidney  is  often  atrophied  by  the  back- 
ward compression  of  the  organ,  owing  to 
the  distension  of  the  pelvis  from  the 
presence  of  calculus  in  the  ureter,  pelvis, 
or  kidnej^  None  of  these  cases,  amount- 
ing to  twelve,  had  pericarditis.  In  the 
second  series  of  cases,  numbering  thir- 
teen, there  was  suppurative  disease  of  the 
pelvis  or  kidney,  owing  mainly  to  stric- 
ture, or  disease  of  the  prostate,  or  bladder 
(in  11  cases)  ;  in  one  case,  to  calculus  in 
the  ureter,  and  in  another  to  pyaemia. 
One  of  these  cases  had  pericarditis. 

I  refer  to  the  table  for  the  general  con- 
dition of  these  two  sets  of  cases. 


PbEICAEDITIS,  ITBITHBH  RHEUMATIC 

NOR  FR03I  Bright's  Disease. 

Rheumatic  pericarditis,  so  common  in 
the  wards,  is  rare  in  the  post-mortem 
room  ;  and  pericarditis,  as  we  have  seen, 
occurs  in  as  many  as  eight  or  nine  per 
cent,  of  all  fatal  cases  of  Bright's  disease. 
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Although  uncomplicated  pericarditis  Is  a 
very  rare  affection,  yet  its  association 
with  other  diseases  when  fatal,  and  gene- 
rally as  an  effect  of  those  diseases,  is  by 
no  means  rare.  There  is  no  single  malady 
that  is  associated  with  pericarditis  nearly 
so  often  as  the  two  just  mentioned  ;  yet 
if  we  comlnne  all  the  other  fatal  cases  with 
that  affection,  except  those  with  Bright's 
disease  and  acute  rheumatism,  we  shall 
find  that  pericarditis  is  found  on  exami- 
nation after  death  nearly  twice  as  often 
in  those  combined  affections  as  in  Bright's 
disease,  and  three  or  four  times  as  often 
as  in  fatal  cases  of  acute  rheumatism. 

The  records  of  the  examinations  made 
after  death  at  St.  Mary's  Hospital  during 
the  nineteen  years  ending  1869-70  contain 
forty  cases  of  pericarditis  that  were 
neither  rheumatic  nor  from  Bright's  dis- 
ease. The  accompanying  summary  shows 
that  thirty-nine  of  these  cases  of  pericar- 
ditis were  associated  with  some  other  dis- 
ease, general  or  local,  and  that  in  only 
one  case  was  the  affection  uncompli- 
cated. 

Besides  these  forty  cases  of  pericarditis, 
there  were  sixteen  with  partial  or  slight 
pericarditis. 

In  addition  to  these  cases  I  have  analyzed 
in  one  view  (1)  Dr.  Chambers'  complete 
and  valuable  table  of  the  causes  of  peri- 
carditis in  136  cases  observed  after  death 
in  St.  G-eorge's  Hospital  during  ten  years  ; 
(2)  thirty-seven  cases  v^ith  pericarditis 
published  in  the  Pathological  Trans- 
acttons;  and  (3)  seventy-nine  cases  col- 
lected from  various  sources.' 

A.  Three  cases  of  pericarditis  and 
three  of  slight  pericarditis  had  pyasmia, 
one  had  scarlet  fever,  and  in  one  the 
affection  was  associated  with  tubercular 
disease  of  the  suprarenal  capsule  ;  B. 
twelve  cases  of  pericarditis  were  asso- 
ciated with  affections  of  the  heart  or 
aorta ;  C.  fifteen  with  affections  of  the 
lungs  or  pleura  ;  D.  one  with  ulcer,  and 
cue  with  cancer  of  the  oesophagus  ;  E. 
five  with  affections  of  the  abdomen  ;  F. 
and  besides  these  cases  of  secondary  or 
associated  pericarditis,  there  was,  as  I 
have  just  said,  one  in  which  the  affection 
appeared  to  be  primary,  or  uncomplicated. 

A.  General  Diseases. — One  of  the  three 
cases  of  pyaemia  was  a  school-boy  whose 
leg  was  doubled  up  under  him  five  days 
before  his  admission.  He  came  in  with 
hurried  breathing,  blue  lips,  and  tender- 
ness over  the  chest  and  abdomen  ;  on 
placing  the  hand  over  the  heart  a  sense  of 
friction  was  felt,  and  a  loud  pericardial 

'  Corvisart  (6)  ;  Berlin  (5)  ;  Andral  (9)  ; 
Bouillaud  (16)  ;  Dr.  Stokes  (13,  including  4 
from  Testa) ;  Dr.  Law  (2)  ;  Sir  Thomas  Wat- 
son (3) ;  Tringel  (13)  ;  Dr.  Graves  (5)  ;  Dr. 
Mayne  (3)  ;  Dr.  Green  (1)  •  Dr.  Beattie  (2)  ; 
aud  Dr.  Thwaites  (1)  ;  Total,  79  cases. 


friction  sound  was  heard  all  over  the  car- 
diac region.  He  had  delirium,  and  died 
durmg  the  night.  The  surfaces  of  the 
heart  and  sac  were  covered  with  recent 
lymph  in  ridges,  aud  connected  )3y  threads; 
and  the  muscular  substance  of  tlic  heart 
was  firm,  and  contained  numerous  minute 
purulent  dots  scattered  through  the  fibres 
of  the  left  ventricle.  Dr.  Trotter  observed 
this  patient. 

This  case  is  typical  of  a  frequent  method 
in  which  pyicmia  induces  pericarditis.  In 
such  cases  the  inflammation  does  not  at 
once  attack  the  surface  of  the  heart,  but 
spreads  to  it  from  the  points  of  suppu- 
rative inflammation  minutely  scattered 
through  the  muscular  walls  of  the  organ, 
just  as  pleurisy  is  caused  by  the  masses  of 
suppurative  inflammation  spread  through 
the  lungs.  Dr.  Moxon'  has  seen  several 
cases  of  pyasmic  abscesses  of  the  heart, 
mostly  in  youths  with  suppurative  perios- 
titis, or  acute  necrosis  of  the  long  bones, 
in  which  pericarditis  was  often  caused  by 
the  bursting  of  small  abscesses  into  the 
pericardium.  Tliis  is  not  however  the 
invariable  mode  in  which  pericarditis  is 
caused  by  pyaemic  abscesses  of  the  heart, 
since  in  my  case,  just  given,  and  in  Mr. 
Stanley's,^  there  was  evidently  no  rupture 
of  the  minute  collections  of  pus  in  the 
walls  of  the  heart.  Dr.  Moxon  finds  that 
in  cases  with  pycemic  inflammation  of  the 
lung  near  its  surface  the  pleura  becomes 
involved,  and  tlius  every  diseased  portion 
of  tissue  is  covered  with  a  layer  of  lymph; 
and  that  when  general  pleurisy  takes 
place,  the  abscess  has  generally  burst  into 
the  pleura,  and  so  caused  the  serous  in- 
flammation. This  well  represents  the 
parallel  conditions  in  cases  of  pericarditis 
caused  by  pyajmic  abscesses  in  the  heart. 

Another  case  may  be  named,  a  man, 
who  had  rigors  on  the  day  after  being 
operated  upon  for  perineal  fistula,  and 
was  seized  on  the  following  day  with  vio- 
lent pain  in  the  region  of  the  heart,  the 
sounds  of  which  were  natural.  Xext  day 
there  Vi'as  a  distinct  pericardial  friction 
sound,  which  was  feeble  in  t!io_  evening, 
and  was  not  again  distinctly  audible.  He 
died  on  the  twelfth  day  after  the  operation, 
and  the  pericardium  was  found  to  be  ad- 
herent to  the  heart  by  a  thick  layer  of  re- 
cent lymph.  In  this  case,  unlike  that  re- 
lated'above,  the  pyaimic  inflammation 
evidently  struck  directly  at  the  pericar- 
dium, since  violent  pain  seized  the  heart 
the  day  after  the  operation,  and  next  day 
there  was  a  pericardial  friction  sound. 
These  two  cases  show  the  rapidity  with 
which  the  processes  of  inflammation  pass 
through  their  stages  in  pyremia. 

Pysemia,   including  with  it  erysipelas, 

1  Lectures  on  Pathological  Anatomy,  by  Dr. 
Wilts  and  Dr.  Moxon,  p.  122.  ^ 

2  Medioo-Chirurgical  Transactions,  vii.  323- 
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Pericarditis  in  its  Associatkix  with  other  Diseases. 
Cases  collected  from  all  sources. 


A. 
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Pericarditis  associated  with  acute  rheumatism 

With  Bright's  disease       ...... 
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A — With  general  or  Constitutional  Diseases  : — 

Pyremia,  secondary  inflammation      .... 
Erysipelas  (included  with  pyaemia  St.  Mary's  Hosp.) 

Smallpox 

Fever        ......... 

Scarlet  fever     ........ 

Cutaneous  eruption  ....... 

Tubercular  disease,  supra-renal  capsule  . 
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B — With  Affections  of  the  Heart  and  Aorta  : — 

Wound  of  the  heart ....... 

Blow  over  the  heart  (1),  fracture  of  the  sternum  (1) 
Tubercular  pericarditis     ...... 

Cancer  of  heart,  pericardium  or  neighborhood . 
Neighboring  abscess  (2  in  lieart)      .... 

Fibroid  disease  of  walls  of  heart       .... 

Aneurism  of  heart 

Aneurism  of  ascending  aorta 

EnLargement  of  heart,  without  assigned  complications 

Valvular  disease  of  heart          ..... 
Cyanosis,  malformation    ...... 
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1    15 

C— With  Affections  of  the  Lungs  and  Pleura  : — 
Pneumonia  (generally  with  pleurisy) 
Pleurisy  (including  empyema)          .... 

Phthisis ] 

Communication  bet.  pericardium  and  abscess  of  lung 
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Z)— With  wound  (1);  slough  (1);  ulcer  (1);  and  cancer  (1) 

1 

2 

1 

... 

E — ^With  Affections  of  the  Abdomen,  including  the  Dia- 
phragm : — 
Diaphragmatic  hernia   (1)  ;  tumor   connected  with 

stomach  (1) 

Abscess  of  liver  (3)  ;  one  communicated  with  peri- 
Peritonitis         ..... 
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£■— Total         .... 

3          5 
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Pericarditis,  not  associated  with  other  affections 

2? 

1 

Grand  total         .... 

136 

40* 

16* 

32 

5 

79 

*  Not  including  those  from  Bright's  disease. 

UNCOMPLICATED    PERICARDITIS. 


599 


was  a  much  more  frequent  cause  of  peri- 
cai'ilitis  in  Dr.  Chambers'  cases  observed 
in  St.  George's  Hospital  (22  or  23  in  81  or 
1  in  :5'S  of  the  cases  of  pericarditis  that 
had  neither  acute  rheumatism  nor  Bright 's 
disease)  tlian  in  tliose  recorded  in  St. 
Mary's  Hospital  (3  in  46  or  1  in  13 '6  ;  or 
including  partial  pericarditis  6  in  50  or  1 
ill  9-;")). 

Fever,  in  which  the  serous  inflamma- 
tions are  rare,  was  only  associated  with 
pericarditis  in  six  instances  among  those 
from  every  source.  This  does  not  include 
one  of  smallpox,  properly  pyajmic,  nor 
one  of  scarlet  fever. 

Those  constitutional  diseases,  tubercle, 
cancer,  and  syphilis,  were  very  rarely 
complicated  with  pericarditis,  or  in  only 
one  each  among  the  whole  of  the  com- 
bined cases,  not  including  however  tuber- 
cular pericarditis  or  cancer  of  the  heart, 
in  which  the  action  of  the  disease  was 
strictly  local. 

One  single  instance  of  chorea,  which  is 
so  closely  connected  with  acute  rheuma- 
tism, had  pericarditis.  This  occurred 
among  the  collected  cases. 

The  ease  of  pericarditis  associated  with 
disease  of  the  suprarenal  capsules  is 
figured  at  page  041.  This  man  could  not 
lie  down,  his  chest  was  universally  dull 
on  percussion  in  front  and  at  the  left  side, 
and  the  sounds  and  impulse  of  his  heart 
were  absent.  Upon  these  grounds  Sir 
James  Alderson,  under  whose  care  he 
was,  correctly  inferred  that  he  had  peri- 
carditis. 

B.  Affections  of  the  Heart  and  ^birtn. — 
In  one  case,  a  man,  pericarditis  was 
caused  by  a  wound  of  the  heart.  The 
right  ventricle  was  penetrated  by  a  wound 
about  half  an  inch  long,  and  the  surfxce 
of  the  heart,  and  that  of  the  pericardial 
sac  were  covered  with  recent  lymph, 
stained  red  in  many  places.  He  survived 
the  injury  nearly  five  days.  The  left  ven- 
tricle was  penetrated  by  a  wound  half  an 
inch  long.  In  another  patient  who  sur- 
vived nearly  two  days,  fibrinous  eoagula 
Were  found  on  either  side  of  the  wound, 
but  there  was  no  definite  note  of  pericar- 
ditis. Pericarditis  was  caused  by  an  in- 
jury inflicted  over  the  region  of  the  heart 
in  two  of  tlie  collected  cases. 

Local  affections  of  the  pericardium 
itself,  and  of  the  immediately  adjoining 
structures,  whether  bearing  upon  it  from 
within,  and  occupying  the  walls  of  the 
heart  or  ascending  aorta  ;  or  from  with- 
out, and  seated  in  the  neighboring  tissues, 
all  tend  to  produce  pericarditis.  Tuber- 
cular pericarditis  occurred  in  two  in- 
stances ;  and  as  tubercular  disease  of  the 
pericardium  is  rare,  it  is  evident  that  this 
affection  has  a  strong  tendency  to  inflame 
the  surface  of  the  heart. 

Among  the  affections  of  the  structure  of 
the  heart  that  excited  pericarditis  by  bear- 


ing outwards  upon  the  pericardial  surface 
of  the  heart,  there  were  four  cases  with 
cancer  of  the  heart ;  two  with  Hljroid  dis- 
ease of  the  heart,  in  which  the  disease  ex- 
tended to  the  surface  of  the  organ  ;  and 
two  of  abscess  of  the  heart,  in  one  at  least 
of  which,  described  by  Dr.  Craves,  there 
was  no  pyiemia,  and  in  which  instance 
the  abscess  contained  two  ounces  of  pus, 
and  did  not  therefore  cause  pericarditis 
by  bursting  into  the  sac.  These  cases 
are  derived  from  all  sources. 

Aneurism  of  the  heart  was  the  cause  of 
pericarditis  in  another  patient,  a  well- 
formed  woman,  aged  '>'■'>.  The  pericar- 
dium was  distended  with  about  eight 
ounces  of  fluid,  and  was  adherent  in  front 
to  the  right  ventricle,  and  behind  to  the 
left  ventricle  by  quite  recent  attachments. 
The  mitral  valve  was  thickened  and  in- 
competent. An  aneurism  was  discovered, 
on  examination,  in  front  of  the  left  ven- 
tricle about  the  size  of  a  small  orange. 
The  walls  of  the  left  ventricle  were  thick- 
ened, but  in  the  position  of  the  sac  there 
was  not  a  trace  left  of  muscular  tissue, 
and  the  wall  was  only  formed  by  the  pari- 
etal layer. 

In  all  these  cases,  whether  of  cancer, 
fibroid  disease,  abscess,  or  aneurism  of 
the  heart  with  pericarditis,  the  inflamma- 
tion of  the  surface  of  the  heart  is  excited 
in  the  same  manner.  The  new  mass, 
projecting  into  the  pericardium,  and  bear- 
ing upon  it  during  the  active  contraction 
of  the  organ  with  a  rude  and  unaccus- 
tomed force,  excites  inflammation  in  the 
opposite  surfaces  of  the  heart  and  the 
pericardial  sac,  and  so  establishes  peri- 
carditis. 

Aneurism  of  the  ascending  aorta  ex- 
cited pericarditis  in  eight  of  the  cases  de- 
rived from  all  sources  ;  and  three  of  the 
twenty-six  cases  of  that  affection  observed 
in  St.  Mary's  Hospital,  presented  evi- 
dence of  previous  pericarditis  in  the  form 
of  pericardial  adhesion.  In  these  cases 
the  pericarditis  is  excited  by  the  con- 
stantly enlarging  aneurism  bearing  upon 
the  pericardiumj'in  the  same  manner  that 
it  is  excited  by  cancer,  abscess,  fibroid 
disease,  and  aneurism  of  the  heart. 

Cases  with  valvular  disease  of  the  heart, 
ineludincr  all  its  varieties,  without  Bright's 
disease,  'were  attacked  with  pericarditis 
in  definite,  but  by  no  means  frequent 
numbers,  since  that  affection  appeared  m 
only  6  of  the  117  fatal  cases  in  which  the 
valves  of  the  heart  were  incompetent  (1 
in  20).  These  proportions  are  increased 
if  we  strike  out  the  thirty  cases  of  the 
class  under  examination  in  which  there 
were  complete  adhesions  of  the  heart,  and 
in  which  pericarditis  was  therefore  for- 
bidden. Thus  corrected,  the  attacks  of 
pericarditis  number  6  in  87  (or  1  in  14-5 \ 
It  will  be  interesting  to  ascertain  whether 
valvular  incompetence  with  Bright's  dis- 
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ease  was  more  frequently  visited  with 
pericarditis,  tlian  wlieii  it  existed  free  from 
that  affection.  In  7S  cases  ol  Bright's 
disease  with  imperfection  of  the  valves,  5 
had  pericarditis  (1  in  l.rB),  or,  deducting 
nine  in  which  the  heart  was  completely 
adherent,  the  numbers  stand  5  in  09  or  1 
in  14.  From  the.se  comparative  results  it 
would  seem  that  Bright's  disease  scarcely 
increases  the  tendency  to  pericarditis  in 
valvular  disease  of  the  heart,  for  the  pro- 
portion is  almost  identical  in  the  two  Nets 
of  cases.  Partial  pericarditis  was  present 
in  4  of  the  117  cases  with  valvular  insuf- 
ficiency that  were  free  from  Bright's  dis- 
ease ;  and  in  three  of  the  78  cases  of  that 
class  in  which  the  kidneys  were  alTected. 

The  six  cases  of  pericarditis  have  Ijeen 
just  distributed  over  the  whole  series  of 
cases  with  valvular  disease,  the  varieties 
of  the  atlection  being  merged  under  one 
common  title.  If,  however,  we  distin- 
guish the  different  affections  of  the  valves 
from  each  other,  we  find  a  remarkable  dif- 
ference in  the  proportion  in  which  thej' 
were  resiiectively  attacked  with  pericar- 
ditis. The  cases  of  mitral  incompetence 
included  all  but  one  of  those  attacks  of 
pericarditis,  or  5  in  32  ;  or,  deducting  12 
with  complete  adhesions  of  the  heart,  5 
in  20  or  1  in  4  of  those  cases  were  thus 
affected.  The  remaining  instance  of  peri- 
carditis appeared  in  one  of  the  thirtj'-one 
cases  of  mitral-aortic  insutficiency,  or  de- 
ducting fourteen  with  complete  pericar- 
dial adhesions,  1  in  17  of  those  cases. 
Not  one  of  32  cases  with  aortic  valve-dis- 
ease, or  of  20  cases  with  mitral  obstruc- 
tion, had  pericarditis. 

Pericarditis  in  cases  of  valvular  disease 
had  a  strong  but  not  exclusive  preference 
for  mitral  incompetence  among  the  col- 
lected cases,  including  those  in  the  PatJto- 
lo(jtnil  Trfii-i.tiiftions,  for  among  eleven 
cases  in  which  the  affection  of  the  valve 
was  specified,  eight  had  mitral  insuffi- 
ciency, while  two  had  mitral-aortic,  and 
one  had  aortic  valve-disease.  May  not 
the  comparative  frequency  of  pericarditis 
in  mitral  valve-disease  be  due  to  the  re- 
sistance to  the  flow^  of  blood  through  the 
lungs,  and  the  consequent  distension  of 
the  right  ventricle  with  blood  ;  the  pow- 
erful action  of  that  ventricle,  which 
presses  so  strongly  upon  the  walls  of  the 
chest  in  front ;  and  the  fulness  of  the 
coronary  veins — which  occur  in  the  final 
stage  of  that  affection  ? 

The  cases  of  pericarditis  in  Bright's 
disease,  with  valvular  insufficiency,  were 
equally  distributed  over  the  whole  series  , 
two  with  mitral  incompetence,  one  with 
mitral  contraction,  one  with  aortic,  and 
one  witli  mitral  aortic  valve-disease  being 
thus  affected. 

Pericarditis  attacked  one  case  in  which 
there  was  hypertrophy  of  the  heart  with- 


out valvular  disease,  or  any  other  compli- 
cation  except  pericardial  adhesion.  There 
were  altogether  eleven  cases  of  hyper- 
trophy of'the  heart  thus  circumstanced, 
and  so  in  six  of  them  the  heart  was  adhe- 
rent, rendering  pericarditis  impossible, 
that  affection  attacked  one  in  five  cases  of 
this  class. 

It  will  be  well  to  inquire  as  to  the  pro- 
portion in  which  pericarditis  attacked 
cases  with  and  without  hypertrophy  of 
the  heart.  The  heart  was  enlarged  in 
130  out  of  (]ri5  cases  of  all  the  kinds  that 
were  free  from  Bright's  discase,and  among 
these  130  cases,  12,  or  1  in  11,  had  pericar- 
ditis. The  heart  was  diseased  in  86  oftho.se 
cases  in  which  the  organ  was  enlarged,  ex- 
cluding eleven  without  other  complications 
except  adhesion;  and  including  those  cases 
with  adherent  pericardium,  the  heart  was 
not  diseased  in  4.5  instances.  Of  the  cases 
just  leferred  to,  20  of  the  86,  and  9  of  the 
45,  had  pericardial  adhesions,  and  could 
not  therefore  have  pericarditis.  After 
deducting  the  cases  with  adhesions,  7  in 
60  (or  1  in  8-6),  with  disease  of  the  heart, 
and  5  of  the  36  (or  1  in  7),  without  other 
affection  than  hypertrophy  of  that  organ, 
had  pericarditis.  Witliout  going  into  de- 
tail it  may  be  briefly  stated  that  of  the  rest 
of  the  cases,  after  deducting  those  with 
adherent  pericardium,  6  in  104  (or  1  in  17) 
of  those  in  which  the  heart  was  rather 
large,  4  in  267  (or  1  in  66)  of  those  in 
which  that  organ  was  natural  in  size,  and 
1  of  the  26,  in  which  it  was  small,  had 
pericarditis. 

These  returns  make  it  evident  that  en- 
largement, or  hypertrophy  of  the  heart 
exercises  a  powerful  influence  on  the  pro- 
duction of  pericarditis.  Besides  the  cases 
enumerated,  there  were  107  (or  1  in  6!  in 
which  the  size  of  the  heart  was  not  de- 
scribed, and  of  these  sixteen  (or  1  in  6'7) 
had  pericardial  adhesions,  and  nineteen 
(or  1  in  4,  excluding  those  with  adhesions) 
had  pericarditis.  It  thus  appears  that 
the  size  of  the  heart  was  not  described  in 
nearly  one-half  of  the  cases  with  pericar- 
ditis, owing  evidently  to  the  mind  of  the 
reporter  being  preoccupied  by  the  morbid 
anatomy  of  the  inflamed  organ.  One  of 
the  cases  in  which  the  size  of  the  heart  is 
not  noted  had  mitral  incompetence,  and 
may  therefore  be  ranked  with  those  in 
which  the  organ  was  enlarged  ;  and  ten  of 
them  had  pneumonia  (in  6),  pleurisy  (in 
3),  or  empyema  (in  1).  In  these  ten 
cases  the  labor  of  the  right  ventricle  must 
have  been  increased  and  prolonged,  with 
the  effect  of  enlarging  the  right  side  of 
the  heart.  This  would  tell  more  on  the 
cases  with  pleuro-pneumonia  than  in  those 
wdth  simple  pleurisy  or  empyema,  but  in 
such  cases,  with  much  effusion  into  one 
side  of  the  chest,  the  obstacle  to  the 
stream  of  blood  through  the  lungs  is  often 
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great.  This  was  well  evidenced  in  a  case, 
already  alluded  to  at  page  446,  of  exten- 
sive effusion  into  the  right  side  of  the 
chest  which  I  saw  through  the  kindness 
of  Dr.  Wane.  Mr.  James  Lane  drew  off 
a  large  quantity  of  fluid  from  the  alfected  | 
side.  Before  its  removal  there  was  a 
mitral  murmur  and  doubling  of  the  sec- 
ond sound.  The  doubhng  disappeared 
when  the  fluid  was  being  extracted,  and 
after  a  time  the  murmur  vanished.  In 
these  cases,  therefore,  the  prime  effect  of 
the  spreading  of  inflammation  from  the 
pleura  to  the  pericardium  was  heightened 
by  the  added  secondary  influence  of  the 
increased  size  and  labor  of  the  right  ven- 
tricle. 

C.  Eight  patients  with  pneumonia  (8  in 
46),  three  with  pleurisy  (3  in  26),  and  two 
with  empyema  ('2  in  17)  had  pericarditis. 
In  all  these  cases  (13  in  89),  whether  the 
primary  affection  was  pneumonia  or  pleu- 
risy, it  was  the  pleurisy  affecting  the  outer 
surface  of  the  pericardium,  and  spreading 
thenoc  to  its  inner  surface,  that  imme- 
diately kindled  the  pericarditis. 

Three  of  the  eight  cases  with  pneumo- 
nia and  pericarditis  were  under  my  care, 
but  in  none  of  them  did  I  detect  a  friction 
sound. 

Two  of  the  three  cases  with  pleurisy 
and  pericarditis  were  my  patients,  and  in 
both  of  them  friction  sound  was  heard. 
One  of  these  was  a  little  girl,  who  had 
been  attacked  a  fortnight  before  with  pain 
in  the  left  side  and  over  the  heart,  and 
was  brought  to  the  hospital  in  the  mother's 
arms,  in  distress,  pale,  and  breathing 
hurriedly.  There  was  extensive  pleurisy 
of  the  left  side,  and  next  day  there  was 
dulness  on  percussion,  and  a  double,  rather 
smooth  friction  sound  over  the  whole  peri- 
cardium. Chorea  soon  appeared,  and  on 
the  seventh  day,  when  there  was  a  mitral 
murmur,  the  effusion  had  reached  its 
acme.  Two  days  later,  when  the  friction 
sound  was  limited  to  the  lower  sternum, 
she  died.  The  other  case  was  a  man  who 
had  been  ill  six  months  with  pleurisy  of 
the  left  side.  On  the  eleventh  daj'  after 
admission  double  pericardial  friction  sound 
came  into  play,  and  continued  to  the  nine- 
teenth day.  After  two  days  it  vanished 
from  over  the  heart,  and  was  only  audi- 
ble at  the  apex ;  it  w^as  thus  ten  days 
later,  and  on  the  following  day  he  died. 
The  heart  was  almost  universally  adher- 
ent by  yellow  lymph. 

Although  in  these  thirteen  cases  the 
pleurisy  excited  inflammation  of  the  ex- 
terior of  the  pericardial  sac,  which  trav- 
elled through  its  fibrous  structure  to  its 
interior,  and  then  attacked  the  surface  of 
the  heart ;  yet  in  many  of  the  seventy- 
six  other  cases  with  pleuro-pneumonia  or 
pleurisy  the  exterior  of  the  pericardium 
was  inflamed,  and  yet  the  sac  proved  to 


be  a  barrier  to  the  inflammation,  which 
did  not  extend  inwards  so  as  to  excite 
pericarditis.  We  have  seen  that  in  rheu- 
matic pericarditis  the  inflammation  hab- 
itually travels  through  the  fibrous  walls 
of  the  sac,  and  attacks  its  exterior,  or 
pleural  surflice,  exciting  pleurisy  ;  so  that 
pericarditis  tends  to  pass  from  within 
outwards  much  more  than  pleurisy  of 
the  pericardium  does  so  from  without  in- 
wards. 

A  case  of  pleurisy  with  pericarditis, 
under  my  care,  that  recovered  presented 
a  peculiar  pericardial  friction  sound  on 
pressure,  to  the  left  of  the  lower  sternum, 
that  lasted  about  three  weeks. 

I  have  just  alluded  to  the  important 
secondary  influence  which  the  increased 
size  and  force  of  the  right  ventricle  exer- 
cises in  reinforcing  the  primary  influence 
of  the  extension  of  the  inflammation  from 
the  pleura  to  the  pericardium  in  cases  of 
pneumonia  and  pleurisj^ 

Pericarditis  attacked  two  cases  of 
phthisis  out  of  a  total  number  affected 
with  that  disease  amounting  to  12.  This 
does  not  include  the  two  cases  of  tuber- 
cular pericarditis  with  phthisis  already 
spoken  of.  Dr.  Stokes  gives  an  import- 
ant case  communicated  to  him  by  Dr. 
McDowell  in  which  pneumo-pericarditis 
was  caused  by  a  fistulous  communication 
between  the  pericardium  and  a  small  cav- 
ity at  the  summit  of  the  right  lung  ;  the 
apices  of  both  lungs  were  healthy,  but 
the  bases  of  both  lungs  were  solidified 
from  a  deposit  of  miliary  tubercle  and 
from  pneumonia.' 

D.  Two  cases  were  attacked  with  peri- 
carditis owing  to  disease  of  the  (esopha- 
gus where  it  passes  behind  the  pericar- 
dium. In  one  of  tlicso  patients,  who  was 
under  the  care  of  Dr.  Cbamljers,  the 
cesophagus  was  ulcerated  from  the  bifur- 
cation of  the  trachea  to  half  an  inch 
above  the  diaphragm.  The  ulcer  gave 
■\i-ay  into  the  pericardium,  which  was 
filled  with  fluid  from  the  stomach,  and 
the  interior  of  the  sac  was  lined,  and  the 
heart  was  covered  with  recent  fibrin. 

The  other  patient,  with  cancer  of  the 
cesophagus  behind  the  pericardunn,  a 
woman^'  aged  47,  a  cook,  under  my  care, 
complained  of  slight  difficulty  in  swallow- 
in"-  referred  to  the  fauces.  A  to-and-iro 
friction  sound,  louder  with  the  diast^ole 
than  the  systole,  was  audible  over  the 
cardiac  region,  being  most  mtense  over 
the  sixth  cartilage,  and  heard  from  thence 
to  the  ninth  cartilage.  Pleural  friction 
was  also  present.  This  patient  died  on 
the  fifth  day  after  admission. 

E  There  was  a  small  and  remarkable 
group  of  cases,  in  which  pericarditis  was 

'  Dr.  Stokes,  on  Diseases  of  the  Heart  and 
Aorta,  p.  25. 
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caused  by  affections  involving  the  dia- 
phragm. One  of  them  had  diaphragmatic 
hernia ;  two  others  had  abscess  of  the 
hver  involving  tlie  diaphragm  ;  and  an- 
other had  a  tumor  connected  with  the 
pericardium,  aud  communicating  with  the 
stomach. 

In  the  case  of  diaphragmatic  hernia 
which  was  under  the  care  of  Sir  James 
Alderson,  the  stomach,  omentum,  spleen, 
and  transverse  colon  were  forced  through 
an  opening  into  the  left  side  of  the  che.^t, 
which  contained  six  pints  of  liquid,  partly 
digested  blood,  partly  food.  The  heart 
was  displaced  to  the  right  of  the  sternum, 
and  there  was  pericarditis. 

In  one  of  two  other  cases  an  abscess, 
with  thickened  walls,  containing  several 
oimces  of  greenish  pus,  was  situated  be- 
tween the  pericardium  and  the  liver,  in- 
volving the  diaphragm,  and  communicat- 
ing with  a  small  abscess  in  the  liver. 
Tlie  pericardium  contained  many  ounces 
of  puriform  fluid,  and  its  lining  membi-anc 
and  the  surface  of  the  heart  were  "hyper- 
femic,"  the  latter  being  very  red  and  vel- 
vety. In  the  other  case,  the  diaphragm 
was  pushed  up  by  the  liver  in  a  conical 
projection,  which  was  formed  by  an  ab- 
scess occupying  the  interior  portion  of  the 
left  lobe  of  the  liver,  and  the  contiguous 
part  of  its  right  lobe.  The  pericardium 
contained  two  or  three  ounces  of  turbid 
fluid,  aud  the  surface  of  the  heart  was 
roughened  by  a  recent  deposit  of  lymph. 
Dr.  Graves  gives  an  important  case  in 
which  pneumo-pericarditis  :vas  caused  l)y 
a  hepatic  abscess  which  connnunicated 
with  the  pericardium  and  the  stomach. 

In  tlie  fourth  case  the  pericardium  was 
full  of  thick  yellow  fluid,  and  there  were 
some  nodules  on  the  aorta  ;  a  dense  white 
tumor  whieli  was  interposed  between  the 
pericardium  and  the  diaphragm  was  soft- 
ened in  the  middle,  and  formed  a  cavity 
which  communicated  with  the  stomach 
and  spleen,  and  resembled  an  ulcer. 

One  case  of  peritonitis  out  of  a  total  of 
64  had  general,  and  another  had  partial 
pericarditis. 

r.  There  remains  one  fatal  case  of  peri- 
carditis in  which  there  was  no  evidence 
that  the  affection  was  secondary  to,  or 
associated  with,  any  other  disease. 

In  this  patient,  a  woman,  aged  44,  the 
pericardium  was  nearly  the  eighth  of  an 
inch  thick,  and  its  sac  contained  a  large 
quantiry  of  sero-purulent  fluid.  The  su"r- 
faces  of  the  heart  and  the  sac  were  covered 
with  recent  layers  of  plastic  deposit,  "which 
was  arranged  at  the  base  in  a  honeycomb 
shape,  and  was  lengthened  out  at  the  apex 
into  bands.  The  heart  was  small,  hard, 
and  contracted  ;  the  lungs  were  congested 
behind  ;  and  there  was  a  quarter  of  a  pint 
of  brown  fluid  in  each  lateral  cavity  of  the 
chest. 


Two  cases  of  pericarditis,  under  my 
care  in  8L  Mary's  Ilospital,  presented  no 
other  deflnite  aflection.  One  of  tliese,  a 
schoolboy,  aged  12,  was  attacked,  eighteen 
days  belbre  his  admission,  with  pain  in 
both  sides  of  the  chest,  worse  in  the  left. 
On  admission  the  impulse  of  the  heart  was 
in  the  fifth  space,  there  was  fulness  o\or 
the  pericardium,  dulness  from  the  second 
cartilage  to  the  sixth,  and  a  loud  to-and- 
fro  sound,  which  was  intensified  by  pres- 
sure, over  the  same  region  and  up  "to  the 
top  of  the  sternum.  Next  day  the  dulness 
had  lessened,  but  the  friction  sound  was 
strong  and  grating,  and  extended  beyond 
the  region  of  dulness.  For  several  days 
it  was  more  feeble  and  limited ;  on  the 
fourteenth,  and  two  days  later,  it  was 
again  louder,  but  on  the  nineteenth  day  it 
had  vanished.  The  other  patient,  a  preg- 
nant woman,  took  cold  six  weeks  before 
admission.  The  heart's  action  was  tu- 
multuous, and  on  the  third  day  the  im- 
pulse extended  from  the  sternum  to  two 
inches  and  a  half  beyond  the  left  nipple, 
a  to-and-fro  sound  appeared  over  and  he- 
low  the  region  of  the  heart,  and  a  mitral 
murmur  at  the  apex.  Next  day  an  im- 
pulse of  a  grating  character,  almost  a 
tlirill,  extended  over  the  region  of  the 
friction  sound.  These  signs  continued 
with  variations,  but  lessening,  and  on 
the  fourteenth  day  the  impulse  had  sliruuk 
inwards  for  two  inches  and  a  half,  being 
bounded  ).)y  the  nipple  line.  Tliree  days 
later  a  systolic  murmur  was  converted  hy 
pressure  into  a  friction  sound,  which  dis- 
appeared on  the  eighteenth  day. 


The  Teeatjiext  of  Peeicarditis. 

Pericarditis,  as  we  have  just  seen,  is  so 
rarely  met  with  except  as  a  combination 
of,  or  associated  with,  some  other  disease, 
that  in  the  treatment  of  such  cases  we 
have  to  consider  mainly  the  primary  affec- 
tion, and  along  with  this  the  local  man- 
agement of  the  secondary  inflammation 
of  the  pericardiun).  I  shall  of  course  here 
practically  limit  myself  to  this  latter  and 
local  point.  It  will  be  important,  how- 
ever, to  touch  upon  the  measures,  in  the 
treatment  of  the  main  disease,  that  may 
tend  to  prevent  the  occurrence  of  pericar- 
ditis. I  shall  briefly  consider  (1)  the  pre- 
ventive treatment  of  acute  rheumatism, 
in  relation  to  the  possible  occurrence  of 
pericarditis,  and  (2)  the  local  treatment 
that  the  presence  of  pericarditis  may  ren- 
der desirable  in  those  diseases  which  are 
more  or  less  frequently  complicated  with 
that  affection. 

(1)  Thechief  objects  to  be  kept  in  view 
in  the  treatment  of  acute  rheumatism  are 
(1)  the  mitigation  of  the  endocarditis  that 
is  the  usual  and  natural  effect  of  that  dis- 
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ease,  and  (2)  the  prevention  of  pericar- 
ditis, which,  thougii  tlie  frequent,  is  not 
the  customary  complication  of  that  dis- 
ease. Fortunately  the  measures  that  tend 
to  palliate  the  intlanimation  of  the  inte- 
rior of  the  heart,  tend  also  to  prevent  the 
inflammation  of  the  exterior  of  that  organ. 
The  absolute  rest  of  every  limb  and  joint ; 
and  the  soothing  application  of  the  bella- 
donna and  chloroform  liniment,  sprinkled 
on  cotton  wool,  to  the  affected  joints,  sup- 
ported by  flannel,  applied  over  the  seat  of 
pain  witli  uniform  and  comfortable  pres- 
sure, are  the  most  important  measures  in 
the  treatment  of  acute  rheumatism  for  the 
prevention  of  pericarditis.  The  rest  and 
support  of  the  affected  joints  should  be 
strictly  maintained  for  several  days  after 
the  disappearance  of  the  local  inflamma- 
tion ;  for  the  too  early  use  of  an  affected 
joint  or  limb,  after  the  relief  of  pain  and 
swelling,  often  leads  to  a  relapse,  first 
attacking  the  joints  of  the  over -used  limb, 
extending  to  other  joints,  and  often  pro- 
ducing endocarditis  and  pericarditis.  I 
have  given,  at  pages  402,  493,  brief  notes 
of  six  cases,  in  which  a  relapse  of  the 
joint  affection,  usually  thus  occasioned, 
induced  endocarditifand  pericarditis. 

(2)  The  employment  of  a  few  leeches, 
and  the  application  of  cotton-wool  or  a 
poultice,  sprinkled  with  the  belladonna 
and  chloroform  liniment,  over  the  region 
of  the  heart  during  the  earlj^  and  painful 
period  of  an  attack  of  pericarditis,  are  the 
means  that  I  have  for  a  long  time  em- 
ployed iu  the  treatment  of  that  aftection. 

I  have  before  me  the  collected  notes  of 
36  cases  of  pericarditis,  in  which  several 
leeches  were  applied  over  the  region  of 
the  heart.  In  29  of  these  cases  there  was 
pain  over  the  region  of  the  inflamed  peri- 
cardium, and  in  7  of  them  there  was  no 
note  of  the  presence  of  pain.  In  24  of  the 
cases  suft'ering  from  pain,  marked  relief, 
sometimes  complete,  followed  upon  the 
application  of  the  leeches  ;  and  tliis  relief 
in  a  fair  proportion  of  the  cases  so  speed- 
ily followed  the  local  bleeding  that  the 
relief  must  be  attributed  to  the  leeching. 
Brief  notes  of  cases  in  which  the  applica- 
tion of  leeches  relieved  the  pain  over  the 
region  of  the  inflamed  pericardium  will 
be  found  in  the  preceding  pages  (493,  498, 
603,  507).  The  local  bleeding,  besides 
assuaging  the  local  pain,  lessened  the  op- 
pression in  the  chest  and  the  diiBculty  of 
respiration  in  many  cases. 

In  one  instance  leeches  were  applied 
over  the  seat  of  pain  five  times  ;  although 
on  each  occasion  relief  seemed  to  follow, 
yet  the  pain  soon  again  increased. 

In  five  cases  leeches  gave  little  or  no 
relief.  Although  in  these  cases  pain  was 
not  materially  lessened  by  the  local  bleed- 
ing, yet  in  every  instance  but  one,  its 
action  on  the  patient's  state  seemed  to 


be  favorable.  In  that  patient,  whose 
case  has  been  already  referred  to  at  pa"es 
497,  504,  500,  and  507,  there  was  pain 
over  the  heart,  the  action  of  which  was 
very  tumultuous  at  the  tiuiu.  of  admission. 
Leeches  were  apphed  with  great  relief 
but  unfortunately  the  bleeding  from  one 
of  them  could  not  be  stopped,  and  she 
lost  much  blood.  After  this  the  action  of 
the  heart  was  irregular  and  intermittent, 
and  she  was  evidently  weakened  by  the 
hemorrhage.  She  finally  died  a.fU-r  a  long 
and  severe  illness,  which  was  closed  by  an 
attack  of  smallpox. 

The  employment  of  leeches  produced  a 
definite  but  very  variable  effect  on  the 
friction  sound,  and  tended  to  lessen  the 
force  and  extent  of  the  impulse.  Some- 
times the  friction  sound  \yas  lessened  in 
intensity  (in  8),  but  as  often  it  became 
more  intense  (in  8)  after  the  local  bleed- 
ing. In  one  patient  (p.  505)  its  effect  was 
to  suspend  the  rubbing  sound,  which  had 
been  previously  extensive  and  rough,  for 
one  day  ;  but  in  the  evening  pain  returned, 
and  with  it  the  frottement  over  the  re- 
gion of  tlie  heart.  Another  patient  ou 
admission  had  excessive  pain  across  the 
heart,  where  there  was  a  double  thrill, 
and  a  double  harsh  scraping  friction 
sound  ;  four  leeches  were  applied  ;  and 
next  morning  there  was  scarcely  any 
pain,  no  friction  sound,  and  no  note  of 
thrill.  The  friction  sound  returned  on 
pressure  that  afternoon,  and  was  again 
present  on  the  following  day.  In  one  in- 
stance— I  speak  from  memory — I  exam- 
ined a  patient  with  pericarditis  immedi- 
ately after  the  withdrawal  of  leeches,  a,nd 
found  that  the  friction  sound  that  had 
been  previously  audible  was  entirely  abol- 
ished. This  disappearance  of  the  friction 
sound  in  such  a  case  is  evidently  not  due 
to  any  change  in  the  character  of  the 
lymph  on  the  surfaces  of  the  heart  and 
sac,  although  their  vascularity  may  be 
lessened,  but  to  the  diminished  force  of 
the  action  of  the  organ.  In  direct  con- 
firmation of  this,  we  have  already  seen 
that  in  several  cases  friction  sound  was 
abolished,  suspended,  or  softened,  by  the 
weakening  of  the  action  of  the  heart  (see 
pages  506,  505). 

The  effect  of  leeching  the  region  of  the 
heart  on  the  amount  of  effusion  in  the 
pericardium  in  cases  of  pericarditis  was 
not  very  marked.  The  leeches  were  ap- 
plied at  the  time  of  the  acme  of  the  effu- 
sion in  ten  cases,  and  in  all  of  them  but 
two  the  amount  of  effusion  had  lessened 
on  the  following  day,  and  in  the  remain- 
ing two  on  the  third  day  after  the  local 
bleedinsi,  which  lessened  local  pain  in 
eight  of  these  cases.  To  balance  these 
instances,  in  eight  others  the  effusion  in- 
creased after  the  application  of  the  leeches, 
and  attained  its  acme  in  a  day  or  two  ;  at 
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the  same  time,  however,  the  pain  over 
the  region  of  the  heart  was  relieved  in  six 
of  those  cases,  but  was  not  so  in  t\\o  of 
tliem. 

Blisters  applied  over  the  heart  are  fre- 
quently employed  in  the  treatment  of 
pericarditis.  1  resorted  to  them  occasion- 
ally up  to  the  year  1850.  I  cannot,  how- 
ever, find  any  instance  in  which  they  ap- 
peared to  be  of  service,  and  they  wore 
certainly,  in  some  cases,  a  source  of  dis- 
comfort. It  is  evident  that  a  blister  over 
the  region  of  the  heart  adds  a  second  and 
outward  inflammation  to  the  primary  and 
inward  inflammation,  and  it  tlierefore, 
unless  there  is  a  counterl)alancing  gain, 
increases  the  evil.  Blisters  were  the 
definite  cause  of  mischief  in  a  case  that  I 
shall  have  occasion  to  quote  when  I  speak 
of  the  removal  of  the  fluid  from  the  dis- 
tended pericardium.  In  that  instance 
they  were  applied  seven  times  in  succes- 
sion over  the  prsecordial  region.  A  blister 
cannot  alter  the  lymph  covering  the  heart 
and  lining  the  sac  ;  and  cannot  directly 
lessen  the  amount  of  fluid  in  the  pericar- 
dium, which,  as  we  have  again  and  again 
seen,  tends  of  itself  to  diminish  rapidly 
when  it  has  reached  its  acme.  It  appears 
to  me  that  a  blister  over  the  distended 
pericardium  would  rather  increase  than 
lessen  the  morbid  supply  of  blood  to  those 
inflamed  parts  to  which  it  is  so  contigu- 
ous. Blisters,  besides  inflicting  local  in- 
jur}', taint  the  blood  by  increasing  its 
fibrin,  and  are  apt  to  lead  to  a  secondary 
and  low  kind  of  inflammation  in  distant 
parts,  and  perhaps  even  to  degrade  the 
character  of  the  pericardial  inflammation 
itself,  and  to  prolong  its  existence. 

It  may  be  said  that  exciting  pain  at  the 
surface  of  the  chest  in  these  cases  lessens 
the  severity  of  the  internal  pain.  This  is 
true,  but  this  effect  may  be  induced  in- 
nocuously, by  the  application  of  chloro- 
form over  the  seat  of  suffering,  com- 
bined with  belladonna  liniment,  sjSrinkled 
on  cotton-wool,  and  covered  with  oiled 
silk. 

Paracentesis  of  the  Pericardium. — "We 
have  seen  again  and  again  that  when  the 
fluid  in  the  pericardium  has  reached  its 
acme,  it  very  soon  begins  to  diminish.  It 
is  therefore  evident  that  puncture  of  the 
pericardium  is  very  seldom  called  for.  In 
some  rare  instances,  however,  the  quan- 
tity of  serum  in  the  sac  is  so  great  as  to 
interfere  seriously  with  the  action  of  the 
heart,  breathing,  swallowing,  and  speech  ; 
owing  to  the  compression  of  the  auricles 
and  vense  cava3,  the  trachea  and  left  bron- 
chus, the  oesophagus  and  the  descending 
aorta ;  and  the  inflammation  of  the  re- 
current nerve.  Generally  the  fluid  of  it- 
self lessens  so  quickly  that  these  threaten- 
ing symptoms  pass  by  without  real  danger 
to  life.     In  some  rare  instances,  however, 


life  is  in  danger  owing  to  the  distension 
of  the  pericardium,  and  then  paracentesis 
of  the  pericardium  may  become  urgently 
called  for. 

Biolan,'  in  1641),  proposed  that  in  dropsy 
of  the  pericardium,  the  sac  might  be 
opened  t)y  trephining  the  sternum  an  inch 
from  theensiform  cartilage.  Senac,^  and 
Laonnec,'  at  long  intervals,  both  gave 
the  same  advice,  the  point  selected  by 
Lacnnec  being  immediately  above  the 
ensiform  cartilage.  Desault*  attempted 
to  open  the  pericardium  between  the  sixth 
and  seventh  ribs,  and  Larrey*  between 
the  iiftli  and  sixth  ribs  ;  but  they  both 
evidently  failed  to  enter  the  pericardium. 
Romero^  opened  the  pericardial  sac  in 
three  eases  of  ''hydro-pericardium," 
twice  with  success,  through  an  incision 
made  in  the  fifth  space,  near  the  junction 
of  the  cartilages  to  the  ribs,  this  wound 
being  made,  partly  to  explore,  partly  to 
open  the  pericardium  or  tlie  pleura.  The 
first  circumstantial  account  of  tapping  the 
pericardium  was  in  a  patient  of  Skoda's, 
with  pericarditis  from  cancer  of  the  heart, 
operated  upon  by  Sclmh  in  1840,'' who  first 
inserted  a  trocar  by  a  perpendicular  punc- 
ture through  the  third  space  close  to  the 
sternum  over  the  great  arteries,  and  fail- 
ing to  get  fluid,  penetrated  the  sac 
through  the  fourth  space  and  obtained  a 
certain  amount  of  reddish  serum.  This 
patient  lived  for  nearly  six  months,  and 
died  with  extensive  cancer  of  the  chest.^ 
In  1841  Ileger  performed  paracentesis  of 
the  pericardium  in  another  patient  of 
Skoda's  with  pericarditis.  He  entered 
the  pericardium  through  the  fifth  space, 
two  inches  from  the  left  border  of  the 
sternvim.  Altogether  1500  grammes 
(about  48  ounces)  of  a  brownish  serum, 
finely  flocculent,  escaped,  and  nineteen 
days  later,  the  fluid  having  reaccumu- 
lated,  he  again  punctured  the  pericar- 
dium at  the  same  place,  and  500  grammes 
(about  16  ounces)  of  a  reddish  troubled 
fluid  escaped  in  the  course  of  four  hours. 
This  patient  died  51  days  after  the  second 


'  Encheiridium  Anatomicum  et  pathologi- 
cum,  p.  213. 

^  Senac,  de  la  Structure  du  Coenr,  ii.  369. 

'  Laennec,  Traitd  de  I'Auscultation  Medi- 
ate. 

*  Trousseau  et  Lasegne,  Arch.  G6n.  de  Mii, 
Nov.  1854. 

5  Diet,  des  Sc.  Mgdioales,  v.  xl.  p.  370. 
These  cases  are  given  imperfectly. 

^  Trousseau  and  Lasigue  publish  this  case 
at  length  in  the  Archives,  but  in  his  Clinique 
M6:licale  Trousseau  states  that  Schuh  pene- 
trated in  his  first  puncture  a  mass  of  cancer, 
altogether  of  a  thickness  of  six  inclies,  which 
had  invaded  the  sternum.  It  was  not,  how- 
ever, until  more  than  a  montli  after  the  op- 
eration that  this  tumor  showed  itself.  Arch. 
G.  de  MM.  1854,  p.  520. 
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operation.  The  pericardium  was  in  great 
part  adherent,  and  there  were  nine  and 
Ave  pints  respectively  in  the  two  sides  of 
the  cliest,  and  a  tubercular  cavity  of  the 
left  lung.  These  two  patients  died  from 
the  primary  diseases,  cancer,  and  tuber- 
cle ;  but  both  operations  were  successful. 

Behier  thought  that  he  punctured  the 
pericardium  through  the  sixth  left  space 
in  a  case  related  by  him  in  1854  ;  the  pa- 
tient died  twenty-six  days  afterwards, 
but  there  was  no  pericarditis,  and  no 
mark  of  puncture  in  the  walls  of  the  sac. 
Jobert,'  in  1854,  after  cutting  the  skin 
punctured  the  pericardium  with  a  trocar, 
in  a  case  of  pericarditis,  a  patient  of  M. 
Trousseau's,  through  the  fifth  left  space, 
1"2  inch  from  the  edge  of  the  sternum. 
The  canula  was  agitated  by  the  beating 
of  the  heart — the  fluid  came  at  first  in 
drops  and  then  very  slowly,  and  altogether 
40Q  grammes  (about  13  ounces)  of  liquid 
flowed  in  the  course  of  an  hour  and  a 
half  The  patient  left  the  hospital  eleven 
weeks  after  the  operation,  suffering  from 
phthisis.  Trousseau,^  in  1856,  operated 
on  another  case,  and  opened  the  chest 
with  a  bistoury  below  the  nipple  through 
the  nearest  intercostal  space,  and  pene- 
trated into  the  pericardium,  from  which 
flowed  nearly  100  grammes  (about  three 
ounces)  of  a  red  serosity  ;  and  twice  as 
much  yellow  serum  came  from  the  pleura. 
The  patient  died  five  days  after  the  ope- 
ration. The  last  of  the  French  operators 
that  I  shall  name  was  M.  Aran,^  who  in 
1855,  after  cutting  through  the  skin,  pene- 
trated the  pericardium  with  a  trocar 
through  the  fifth  space,  about  an  inch 
from  the  extreme  limit  of  pericardial  dul- 
ness,  and  withdrew  about  350  grammes 
(fully  11  ounces)  of  reddish  transparent 
fluid,  and  then  injected  a  solution  of 
iodine:  Twelve  days  later  he  tapped  a 
second  time  and  withdrew  1350  grammes 
f  about  forty  ounces)  of  albuminous  liquid. 
This  patient  recovered  from  the  opera- 
tion, but  three  months  later  presented 
signs  of  phthisis. 

I  have  now  to  speak  of  two  important 
cases  of  pericarditis  with  sj-mptoms 
threatening  life,  in  which  Dr.  Clifford 
AUbutt  resolved  with  his  colleagues  on 
the  performance  of  paracentesis  of  the 
pericardium.  One  of  these  cases  was  ope- 
rated upon  by  Mr.  "Wheelhouse,  who 
vividly  describes  the  condition  of  the  pa- 
tient and  the  steps  of  the  operation.  He 
found  the  patient  sitting  up  in  bed,  his 
head  resting  on  his  hands,  his  elbows  on 

'  Trousseau  et  Las^gue,  Arch.  G.  de  Med. 
1854. 

*  Trousseau,  Clinical  Medicine.  New  Syd. 
Soo.  iii.  365. 

"  Bulletin  de  I'Aoademie  Royale  de  M^de- 
cine,  xxi.  142. 


his  knees,  struggling  for  breath.  I  quote 
the  following  from  his  description,  and 
refer  to  his  paper  for  the  full  details  of  the 
operation  ;  and  the  precautions  adopted 
during  its  performance:  "I  choose  for 
my  purpose  a  small  trocar.  This  I 
placed  on  the  upper  margin  of  the  fifth 
rilj,  half  an  inch  to  the  left  of  the  ster- 
num ;  and  inclining  it  upwards  and  in- 
wards, thrust  it  steadily  forwards  through 
the  intercostal  space  towards  what  I  be- 
lieved to  be  the  centre  of  the  ventricle.  I 
pushed  it  onwards  until  I  could  distinctly 
feel  the  movements  of  the  heart  with  the 
instrument ;  and  then,  sheathing  the 
point,  I  advanced  the  canula  well  up  to 
the  heart,  until  I  could  feel  and  see,  and 
demonstrate  to  those  around,  the  impulse 
of  the  heart  as  communicated  to  the  in- 
strument. The  trocar  "SA-as  then  with- 
drawn, and  the  fliuid  allowed  to  escape. 
This  it  did  at  first  in  a  steady  stream, 
which  soon  subsided  into  a  saltatory  flow 
coincident  with  the  heart's  contractions. 
The  fluid  consisted  of  a  pale  pink  coagu- 
lable  scrum,  and  upon  the  whole,  about 
three  ounces  escaped.  During  the  ope- 
ration the  patient  gradually  obtained  re- 
lief ;  and  after  the  canula  was  withdrawn, 
the  bed-rest  was  removed,  and  he  was 
able  to  lie  down.'"  This  patient  com- 
pletely recovered,  and  was  in  pei'fect 
health  the  other  day  when  Mr.  Wheel- 
house,  in  reply  to  my  inquiries,  kindly 
informed  me  as  to  the  state  of  the  patient. 
In  the  second  of  Dr.  Clifford  AUbutt's 
patients  Mr.  Teale  drew  off,  as  Mr. 
Wheelhodse  had  done,  through  a  fine 
canula  five  ounces  of  fluid  which  gave  the 
patient  great  relief  Tire  reaccumula- 
tion  of  the  fluid  called  for  a  second  opera- 
tion, which  was  performed  with  con- 
siderable rehef  Finally,  however,  this 
patient,  a  girl,  died  of  bronchitis.^ 

The  operation  has  been  performed 
within  the  last  three  years  on  three  occa- 
sions, and  I  owe  the  references  to  these 
cases  to  the  kindness  of  Mr.  Holmes.  M. 
Villeneuve,  in  1873,  operated  by  means  of 
the  aspirator,  on  a  child  with  arching  and 
fluctuation,  over  the  precordial  region. 
He  punctured  the  tumor  at  its  most  promi- 
nent part,  and  removed  two  syringefuls 
of  serum.  On  withdrawing  the  canula  a 
jet  of  liquid  spirted  out  of  the  wound, 
which  remained  open  owing  to  the  inter- 
nal wall  of  the  cavity  having  been  very 
much  thinned  by  the  repeated  application 
of  blisters,  seven  of  them  having  been 
placed  one  after  another,  without  any  im- 
provement, on  the  same  place.  A  peri- 
cardial fistula,  yielding   pus,  was  estab- 


'  See  British  Medical  Journal,  Oct.  10, 
18()8,  p.  385. 

2  See  Dr.  Cliiford  AUbutt's  important  pa- 
per, Lancet,  1869,  i.  807. 
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lished  and  did  not  heal  up  until  the  sixth  j 
month  after  the  operation.'  In  the  other 
case,  a  man  in  wliom  paracentesis  of  tlie 
chest  and  abdomen  had  already  been  per- 
formed, Dr.  Valtosta,  in  l^iTi,  opened  the 
pericardium  by  making  an  incision  over 
the  fifth  space,  commencing  about  half  an 
inch  from  the  sternum.  The  layers  of 
muscles  were  then  carefully  divided  and 
an  elastic  dilatation  was  felt.  A  punc- 
ture was  made  in  this,  the  point  of  a  small 
trocar  was  introduced,  and  about  ten 
ounces  of  fluid  was  removed  with  imme- 
diate relief.  This  patient  died  four  weeks 
after  the  performance  of  the  operation.^ 
jM.  Chairon  contributed  a  third  case  in 
1S75,  in  which  more  than  1000  grammes 
(about  33  ounces)  of  liquid  were  removed 
from  the  pericardium.  The  result  is  not 
given.  With  reference  to  the  method  of 
operation,  he  says  the  spot  to  be  preferred 
is  the  til'th  intercostal  space,  at  an  inter- 
mediate point  between  the  nipple  and  the 
sternum,  rather  nearer  to  the  former,  al- 
ways being  guided  by  the  apex  of  the 
heart.  The  aspiratnry  method  should,  he 
considers,  be  preferred.' 

[Dr.  W.  Pepper,'  of  Philadelphia,  per- 
formed this  operation  successfully  in  1877. 
The  patient  Avas  a  gud,  seventeen  years  of 
aije,  apparently  moribund  from  cardiac 
embarrassment  and  dyspna-a.  These 
symptoms  were  at  once  relieved,  and  at 
the  end  of  a  month  the  patient  could  walk 
about.  Fifteen  months  afterwards,  she 
died  from  a  complicated  attack  of  pleurisy 
with  ascites. 

Dr.  J.  B.  Roberts'  states  that,  to  the 
year  1879,  paracentesis  pericardii  had  been 
performed  se\-en  times  in  America.  Al- 
together, he  has  found  authentic  records 
of  forty -nine  instances  of  tlie  operation  ; 
of  these,  twenty-three  were  followed  by 
reco\'ery,  and  twenty-six  by  death. 

Dr.  Pepper  mentions'^  one  case  in  which 
large  pleuritic  and  pericardial  effusions 
being  both  present,  he  removed  the  fluid 
from  the  pleural  cavity  by  aspiration ;  de- 
signing to  follow  this,  if  needful,  with  peri- 
cardial paracentesis.  The  fluid  in  the 
pericardial  sac,  however,  was  absorbed 
without  farther  interference,  under  medi- 
cal treatment. — H.] 

Proposed  Operation  for  Paracentesis  of  the 
Perkcirdimn. — This  operation  cannot  well 
be  called  for  unless  the  amount  of  effusion 
into  the  pericardium  be  so  great  as  to 
compress  the  vense  cavte  and  the  auricles, 
the  oesophagus,  trachea,  and  left  bronchus, 

'  London  Medical  Record,  iii.  p.  532. 

2  Ibid.,  iii.  p.  275,  532. 

3  Ibid,  p.  694. 

[*  Am.  Journal  of  Med.  Sciences,  April, 
1879,  p.  430.] 

[5  Phila.  Med.  Times,  Aug.  16,1879,  p.  546.  ] 
[S  Ibid.,  p.  660.] 


and  the  descending  aorta,  so  as  to  inter- 
fere with  the  action  of  the  heart,  swallow- 
ing, breathing,  and  the  supply  of  blood  to 
the  abdomen  and  lower  limbs.  Under 
these  circumstances  the  pericardial  sac  is 
greatly  distended  downwards  towards  the 
abdomen,  and  the  heart  itself  is  elevated. 
The  result  is  that  the  mass  of  the  fluid 
occupies  a  large  space  below  the  heart, 
measuring  between  one  and  two  inches 
from  al-iove  downwards,  between  the  lower 
surface  of  the  ventricles  and  the  floor  of 
the  pericardium,  where  it  is  formed  by 
the  central  tendon  of  the  diaphragm ; 
which  is  depressed  downwards  almost  or 
quite  to  the  level  of  the  upper  border  of 
the  sixth  space,  in  the  manner  represented 
in  the  figures  at  pages  544,  5.31,  .^-jS,  and 
576,  and  also,  in  principle,  in  Pirogoff's 
important  work. 

When  it  is  considered  that  in  these 
serious  cases  the  lowerborder  of  the  heart 
is  above,  while  the  mass  of  the  fluid  is  lie- 
low  the  level  of  the  lower  edge  of  the  fifth 
cartilage,  I  advise  that  the  fine  trocar, 
such  as  that  used  bj''  M.  Aran,  Mr.  Wheel- 
house,  Mr.  Teale,  and  M.  Chairon,  should 
be  inserted  into  the  distended  pericardium 
at  a  point  just  above  the  upper  edge  of  the 
sixth  cartilage  at  the  lowest  part  of  its 
curve,  more  than  an  inch  within  the  mam- 
mary line;  and  that  the  instrument  should 
penetrate  gently  inwards  with  a  direction 
slightly  downwards,  so  that  it  may  ad- 
vance into  the  collection  of  fluid  below  the 
level  of  the  heart ;  and  that  the  liquid 
should  be  slowly  and  gently  extracted  by 
the  use  of  a  syringe  or  the  aspirator.  By 
this  proceeding  the  collected  fluid  will  be 
alone  penetrated  and  the  heart  will  be 
quite  untouched.  Extensive  incisions, 
and  the  injection  of  irritating  fluids  should 
be  of  course  avoided. 

In  every  case  in  which  the  heart  has 
been  previously  healthy,  and  is  of  the 
natural  size,  its  lower  border  is  elevated 
above  the  level  of  the  fifth  space  when  the 
efflision  into  the  pericardium  is  at  its 
height,  so  that  in  such  cases  the  procedure 
I  have  advised,  which  has  the  sanction  of 
Atan's  and  Chairon's  operations,  can  be 
performed  with  ease  and  safety. 

When,  however,  the  heart  is  enlarged 
owing  to  the  existence  of  valvular  disease 
of  some  standing,  the  heart  is  sometimes, 
as  in  the  cases  spoken  of  at  page  549,  to 
be  felt  beating  in  the  fifth  or  even  the 
sixth  space  at  the  time  of  the  acme  of 
the  effusion,  when  the  urgent  distress  and 
danger  of  the  patient  may  demand  para- 
centesis of  the  pericardium.  Under  such 
circumstances,  which  can  be  readily  dis- 
covered by  ascertaining  the  position  of 
the  impulse  —  which  should  always  be 
some  distance  above  the  point  of  penetra- 
tion, for  a  thin  layer  of  fluid  interposes 
itself  between  the   surface  of  the  heart 
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above  its  lower  border,  and  the  front  of 
the  nhest — another  point  than  tliat  just 
indicated  in  the  fifth  space  must  be  cliosen 
for  the  operation.  This  point  should 
then  be  selected  at  the  space  between  the 
left  edge  of  the  ensiform  cartilage  and 
the  right  border  of  the  seventh  cartilage 
in  the  epigastric  region ;  or,  if  needful, 
owing  to  its  margin  being  covered  by  the 
seventh  costal  cartilage,  the  ensiform  car- 
tilage, at  its  left  border,  may  itself  be 
perforated,  first  with  the  point  of  a  bis- 
toury, and  then  with  the  fine  trocar. 
Trousseau  states  that  Larrey  advised 
that  the  puncture  of  the  pericardium 
should  be  made  through  this  space  ;  but 
In  the  operation  which  he  performed  with 
a  view — erroneous  in  this  instance — to 
enter  the  pericardial  sac,  that  great  sur- 
geon, as  we  have  seen,  entered  the  cavity 
of  the  chest  between  the  fifth  and  sixth 
ribs.  The  lower  border  of  the  fully-dis- 
tended pericardium  is  usually  a  little 
above,  and  sometimes  even  below,  the 
lower  end  of  the  ensiform  cartilage,  as  in 
Fig.  88,  page  558  ;  which  is  from  a  case, 
exactly  in  point,  with  mitral  regurgita- 
tion and  enlargement  of  the  heart ;  and 
the  pericardium  may  therefore  be  safely 
punctured  through  a  point  corresponding 
to  the  middle  or  the  lower  portion  of  that 
cartilage.  The  presence  or  absence  of  the 
impulse  of  the  right  ventricle  in  the  epi- 


gastric space,  and  the  position  of  the 
lower  border  of  the  pericardial  duhiess  in 
that  space,  must  be  previously  ascer- 
tained. Those  two  important  points  of 
diagnosis,  which  can  be  readily  made, 
-s^ill  prove  a  safe  guide  to  the  surgeon  as 
to  the  place  which  he  should  select  for 
the  operation,  which  he  will  rightly  fix 
sufliciently  below  the  seat  of  the  impulse, 
so  as  to  avoid  the  heart  ;  and  sufficiently 
above  the  lower  border  of  the  pericardial 
dulness,  so  as  to  prevent  the  canula  being 
tilted  upwards  when  the  floor  of  the  peri- 
cardium elevates  itself  as  the  sac  is  being 
emptied.  When  he  pushes  the  trocar 
onwards  he  must  use  all  the  precautions 
so  clearly  described  by  Mr.  Wheelhouse, 
so  that  if  the  point  of  the  instrument 
comes  upon  the  front  of  the  heart,  he  may 
withdraw  the  trocar  at  the  same  time 
that  he  gently  presses  the  canula  forwards 
and  downwards. 

In  the  great  majority  of  cases  the  fluid, 
after  it  has  reached  its  acme,  soon  begins 
to  lessen,  and  continues  to  do  so  steadily 
from  day  to  day.  Under  these  circum- 
stances I  do  not  advise  the  use  either  of 
aperients,  which  tend  to  disturb  and 
lower  the  patient,  or  of  diuretics.  If, 
however,  the  quantity  of  the  fluid  is 
stationary,  or  lessens  very  slowly,  then 
diuretics  may  sometimes  be  of  use. 


ADHEEE^T  PEEICAEDIUM. 


By  Francis  Sibson,  M.D.,  F.R.S. 


The  discovery  of  adherent  pericardium 
during  life  is  in  some  cases  impossible, 
and  in  some,  doubtful  or  difficult ;  but  in 
others,  and  these  are  amongst  the  most 
important  cases,  its  existence  may  be 
ascertained  during  life  on  reasonable  and 
well-ascertained  grounds. 

When  the  adhesions  are  partial,  or 
when  the  heart,  though  completely  adhe- 
rent, is  small,  is  not  bound  by  external 
adhesions  to  the  anterior  walls  of  the 
chest,  and  is  covered  to  the  natural  ex- 
tent by  the  lungs,  their  expansion  being 
free  and  unconstrained,  then  the  varying 
relation  of  the  heart  and  lungs  to  the 
chest  is  quite  natural,  and  the  diagnosis 
of  the  adhesions  is  impossible.  If  the  ad- 
herent heart  be  enlarged,  and  is  not  at- 
tached to  the  lower  half  of  the  sternum 
and  the  cardiac  cartilages  by  combined 
pericardial  and  pleural  adhesions,  so  that 


the  active  or  automatic  and  the  passive  or 
respiratory  movements  of  the  heart  are 
scarcely  or  but  little  interfered  with,  the 
inspiratory  expansion  of  the  lungs  is 
freely  permitted,  and  the  diagnosis  of  the 
adherent  pericardium  may  be  difficult, 
obscure,  or  even  impossible. 

When,  however,  the  heart  is,  as  usual, 
enlarged,  being  often  affected  with  valvu- 
lar disease,  the  adhesions  may  be  short, 
fibrous,  and  binding  ;  and  the  front  of  the 
organ  may  be  fixed  to  the  two  lower 
thfrds  of  the  sternum  and  the  adjoining 
cartilages  by  pleuro-pericardial  adhesions, 
so  that  the  automatic  and  respiratory 
movements  of  the  heart,  and  the  inspira- 
tory expansion  of  the  lungs  are  restrained: 
thus  the  discovery  of  the  adhesions  dur- 
ino-  life  may  generally  in  such  cases  be 
made  by  a  careful  study  of  the  physical 
signs  ;  its  diagnosis  being  the  more  cer- 
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tain  and  easy  in  proportion  as  the  heart 
is  more  enlarged,  and  more  firmly  fixed 
to  the  anterior  walls  of  the  chest. 


ANAToancAL  Description  of  Adher- 
ent PEmCARDIUM. 

Partial  Adh&sions. — Pericardial  adhe- 
sions vary  greatly  in  firmness  of  tissue 
and  length  of  fibre,  and  when  they  are 
partial  they  are  usually  longer  than  when 
they  are  general. 

Four  conditions  seem  to  regvilate  the 
position,  extent,  and  firmness  of  partial 
adhesions  of  the  heart.  (1)  Th«  amount 
of  movement  of  the  various  parts  of  the 
heart  and  arteries  ;  for  it  is  e\ident  that 
the  more  limited  the  movement  of  any 
part,  the  greater  must  be  its  tendency  to 
adhesion  :  the  relation  of  the  surrounding 
sac  (-2)  to  the  heart  ;  and  (3)  to  the  outer 
borders  of  the  pericardium,  which  arc 
close  to  the  heart,  and  are  therefore  more 
often  adherent ;  (4)  the  gravitation  of  the 
heart  in  the  fluid,  since  the  posterior  or 
depending  parts  of  the  heart,  ^vhen  the 
patient  lies  on  the  back,  attach  them- 
selves readily  to  the  parts  on  which  they 
rest. 

Partial  adhesions  take  place  most  fre- 
queiitly  near  the  apex  and  along  the  line 
of  the  ventricular  septum  ;  at  the  outer 
l)order  of  the  left  ventricle  and  the  outer 
side  of  the  right  auricle,  where  the  move- 
ments of  those  ca\'itie"s  are  m<jst  limited, 
and  to  which  parts  the  outer  borders  of 
the  sac  cling  ;  the  posterior  surfaces  of 
the  left  auricle  and  of  the  ventricles  which 
rest  upon  the  sac  ;  and  the  great  arteries 
at  their  higher  parts,  where  the  extent  of 
their  movement  is  least,  and  where  they 
are  most  contiguous  to  the  pericardium. 
The  visible  commencement  of  the  ascend- 
ing aorta  is  often  free  from  adhesions, 
owing  to  the  hollow,  containing  liquid, 
formed  in  front  of  that  part  of  the  vessel, 
between  the  appendix  of  the  right  auricle 
and  the  origin  of  the  pulmonary  artery. 
In  several  instances  a  patch  of  the  right 
ventricle,  to  the  right  of  the  septum,  and 
midway  between  the  pulmonarj?  artery 
and  the  lower  border  of  the  ^•cntricle, 
was  adherent  when  the  rest  of  the  ven- 
tricle was  free  ;  and  it  is  to  be  remarked 
that  this  patch  is  the  part  of  least  move- 
ment, or  stable  equilibrium,  of  the  walls 
of  the  right  ventricle  (see  fig.  62,  page 
401).  A  frequent  seat  of  partial  adhesions 
is  a  point  a  little  above  and  to  the  left  of 
the  apex  of  the  heart.  These  adhesions 
near  the  apex  frequently  become  stretched 
and  attenuated,  and  at  lengtli  give  way. 
Several  pendulous,  filamentous,  fibrous 
bands  often  hang  from  this  point,  near 
the  apex,  on  the  surface  of  hearts  that 
are  free  from  internal  disease  ;  but  which 
display  white  fibrous  patches   on  their 


surface  ;  the  filaments  and  the  patches 
being  evidently  alike  the  result  of  a  pre- 
vious attack  of  pcricai'ditis. 

The  parts  of  the  surface  of  the  heart 
and  arteries  that  are  usually  not  adherent 
when  other  parts  are  so,  are  the  front  of 
the  right  ventricle,  especially  in  the  neigh- 
borhood of  the  right  auricle  and  puliio- 
nary  artery,  and  above  its  own  lower  bor- 
der ;  the  appendix  and  ventricular  border 
of  tlie  right  auricle  ;  and  the  parts  of  the 
aorta  and  pulmonary  artery  nearest  to 
the  heart,  those  being  the  parts  that  have 
respectively  the  greatest  extent  ol'  move- 
ment during  the  action  of  the  hcait,  as 
may  be  seen  in  the  figures  at  page  401. 

General  Adhesions. — The  adhesions  are 
formed  of  fibrous  threads  of  variable  and 
often  of  considerable  length,  and  they 
usually  allow  of  a  fair  amount  of  move- 
ment of  the  heart.  Long  and  loose  ad- 
hesions interfere  but  little  with  the  free 
play  of  the  heart ;  but  short,  close,  and 
firm  attachments  embarrass  the  action  of 
the  organ.  The  length  of  the  fibres  of 
adhesion  varies  over  the  different  parts  of 
the  heart ;  their  length  usually  correspond- 
ing to  the  amount  of  movement,  and  the 
power  exercised  by  the  respective  parts 
during  the  action  of  the  organ.  The  ad- 
hesions are  generally  longer  at  the  apex 
than  elsewhere  :  those  over  the  left  ven- 
tricle arc  longer  than  tho^e  over  the  right 
ventricle  ;  those  over  the  auricular  por- 
tion of  the  right  ventricle  are  longer  than 
those  over  its  body  and  near  the  septum, 
and  I  believe  that  the  same  applies  to  the 
loft  ventricle  also.  The  adhesions  over 
the  right  auricle  are  much  shorter  than 
those  over  the  right  ventricle  ;  and  the 
auricular  appendix  is  contracted  in  size  by 
the  filjrous  covering.  The  attachments  of 
the  left  auricle,  the  aorta,  and  the  pulmo- 
uar}'  artery  are  generally  closer  than  those 
of  the  right  auricle. 

"When  the  adhesions  arc  long  and  loose, 
and  the  heart  is  free  from  valvular  dis- 
ease, and  from  any  other  influence  tend- 
ing to  cause  enlargement  of  the  organ, 
the  size  of  the  heart  is  usually  natural. 
It  was  thus  in  two  of  the  cases  examined 
after  death  at  St.  Mary's  Hospital,  in 
four  cases  that  I  observed  at  Notting- 
ham, in  many  of  those  referred  to  by  Dr. 
Stokes,  in  ten  briefly  described  by  Dr. 
Gairdner,  and  in  34  out  of  90  cases  col- 
lected by  Dr.  Kennedy. 

When  pericardial  adhesions  are  asso- 
ciated with  valvular  disease,  the  heart  is 
always  enlarged.  It  was  so  in  25  out  of 
20  cases,  and  in  the  remaining  instance,  a 
case  with  mitral  contraction,  the  heart 
was  rather  large.  I  have  compared  a 
double  series  of  cases  of  valvular  disease 
side  by  side,  in  one  series  with,  and  the 
other  without  adherent  pericardium,  and, 
not  going  here  into  details,  I  may  say 
that  the  cases  with  adhesions  were  on  an 
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average  five  and  a  half  ounces  heavier 
than  those  in  ^^■llich  there  were  no  ad- 
hesions, an  increase  that  was  to  a  consid- 
erable extent  accounted  for,  in  many  in- 
stances, by  the  augmented  thickness  and 
weight  of  the  pericardial  sac.  The  in- 
creased size  of  the  heart  would  seem, 
therefore,  in  such  cases,  judging  by  this 
analysis,  to  be  traceable  more  to  the  afl'ec- 
tion  of  the  valves,  than  to  the  adherent 
pericardium.  We  find,  however,  that  in 
two-thirds  of  the  cases  without  \'alvular 
disease  in  which  the  pericardium  was  ad- 
herent, the  heart  was  enlarged  (12  in  19)  ; 
and  in  one-ftfth  of  them  it  AN'as  rather 
large  (5  in  19)  ;  while  in  only  one-tenth  of 
them  the  organ  was  of  natural  size  (2  in 
19).  These  proportions  are  borne  out  by 
Dr.  Kennedy's  important  analysis  of  col- 
lected cases  of  adherent  pericardium,  who 
found  that  in  fifty  instances  the  heart  was 
enlarged,  in  thirty-four  it  was  of  natural 
size,  while  in  five  it  was  atrophied.  We 
may  therefore  conclude  that  in  cases  with 
the  double  alfection  of  valvular  disease 
and  adherent  pericardium,  the  valvular 
disease  is  the  essential  cause  of  the  en- 
largement of  the  heart ;  yet  that  the  ad- 
hesions, by  giving  an  additional  spur  to 
the  action  of  the  organ,  add  to  the  more 
important  enlarging  effect  of  the  valvular 
disease  of  the  organ. 

It  is  the  natural  eflfect  of  pericarditis 
for  the  inflammation  to  spread  from  the 
pericardial  to  the  pleural  surface  of  the 
fibrous  sac.  When,  therefore,  the  peri- 
cardium becomes  adherent  to  the  heart  in 
those  cases,  it  becomes  adherent  also  to 
the  walls  of  the  chest  in  front  of  the  peri- 
cardium. Tliese  pleural  adhesions  often 
occupy  an  extensive  space  in  front  of  the 
chest,  and  may  extend  from  the  second 
left  cartilage  to  the  sixth  ;  from  the  manu- 
brium to  the  upper  half  of  the  ensiform 
cartilage  ;  and  from  the  right  border  of 
the  sternum  to  the  apex  of  the  heart,  to 
the  left  of  the  nipple  line,  as  in  the  cases 
referred  to  in  former  pages,  and  there 
described.  Though  these  are  extreme 
instances,  yet  they  are  typical  of  many 
cases  with  pleuro-pericardial  adhesions. 

When  the  adhesions  are  short  and  pow- 
erful, and  when,  being  pleuro-pericardial, 
they  bind  the  walls  of  the  heart  exten- 
sively to  the  walls  of  the  chest  in  front  of 
them,  a  great  and  constant  strain  is  put 
upon  the  ventricles  ;  for  they  cannot  con- 
tract upon  themselves  to  expel  their  con- 
tents until  they  have  dragged  the  sternuxn 
and  cartilages  powerfully  inwards.  The 
ventricles  thus  expend  their  force  in  two 
directions,  one  towards  the  interior  to  ex- 
pel their  contents,  resisted  in  doing  so  by 
valvular  incompetence ;  the  other  from 
the  exterior,  to  compel  the  front  of  the 
chest,  which  is  united  to  them  like  a  solid 
buckler,  to  share  in  their  contraction. 
Under  these  influences  the  ventricles 
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tend  to  undergo  a  change  in  form,  and  to 
become  flattened  out,  the  one  in  front,  of 
the  other.  Two  cases  observed  by  me  in 
Nottingham  were  thus  influenced.  The 
enlarged  and  thickened  right  ventricle, 
msteail  of  sweeping  half  round  tlie  left 
ventricle,  usually  cone-shaped,  lay  directly 
in  front  of  it ;  and  the  septum  betweun 
the  ventricles,  instead  of  bulging  forwards 
into  the  right  cavity,  became  flattened. 

When  the  adhesions,  being  extensive 
and  pleuro-pericardial,  are  not  short  and 
close,  but  of  moderate  length,  and  do  not, 
therefore,  bind  the  sternum  and  carti- 
lages to  the  heart  like  a  buckler,  they  do 
not  seriously  cmbarniss  the  commencing 
action  of  the  ventricles  ;  but  during  their 
contraction,  the  ventricles  at  length  begin 
to  draw  upon  the  walls  of  the  chest ;  and 
in  the  course  of  the  systole  they  drag 
those  walls  inwards. 

"When  the  adhesions  are,  as  usual, 
longer  and  less  sohd,  the  ventricles  con- 
tract more  after  their  wont,  and  retain 
more  or  less  perfectly  their  power.  The 
right  ventricle  is  usually  enlarged  as  well 
as  the  left,  but  not  always,  for  the  size  of 
the  ventricles  is  necessarily  influenced  by 
the  valvular  aftection.  When  that  aftec- 
tion  is  mitral  or  mitral  aortic,  the  right 
ventricle  shares  the  labor  and  the  enlarge- 
ment with  the  left  ventricle ;  when  the 
aortic  valve  is  alone  affected,  the  left  ven- 
tricle is  often  alone  enlarged ;  and  when 
there  is  mitral  obstruction,  the  enlarge- 
ment may  mainly  aftect  the  two  auricles, 
that  of  the  ventricles  being  somewhat 
moderate. 

The  ventricles,  when  the  pericardium 
is  adherent,  tend  to  enlarge  outwards  in 
every  direction,  and  especially  upwards 
to  the  manubrium,  as  well  as  downwards, 
into  the  epigastric  space,  to  the  right, 
and  to  the  left.  The  great  arteries  are 
lifted  up  on  the  top  of  the  ventricles  into 
an  unusually  high  position,  and  are 
crowded  into  the  narrowed  space  at  the 
top  of  the  chest,  almost  as  high  as  the 
root  of  the  neck. 

AVhen  the  adhesions  are  dense,  strong, 
and  contracted,  they  sheathe  the  whole 
heart  in  a  tight,  tough  envelope,  which 
grasps  the  auricles  and  ventricle,  prevents 
their  free  exijansion,  and  forcibly  lessens 
the  or"an. 


Physical  Sigxs  of  Adherent 

PEKICAEDIUil. 

Clinical  History.  (A)  From  a  succession 
of  Observers.— Ih:  Burns,  in  1809,  gave 
cases  to  show  that  when  the  pericardmm 
is  adherent,  pulsation  is  felt  in  the  epi- 
ii-astrium— a  sign  that  had  been  previously 
observed  by  Korner- caused,  he  says,  by 
the  repercussions  of  the  heart  aftectmg 
the  liver,  which  is  the  immediate  seat  of 
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the  pulsation. '  He  gives  a  case  of  adhe- 
rent pericardium  in  which  Dr.  Rutherford 
found  a  strong  pulsation  of  the  heart,  ac- 
companied by  a  jarring  motion,  most  re- 
markable at  the  contraction  of  the  ven- 
tricles. Helm,  according  to  Kreysig," 
observed  that  a  hollow  appeared  luulcr 
the  ribs  during  each  systole  when  the 
pericardium  was  adherent.  Sander^ 
found,  in  a  case  of  adherent  pericardium 
with  great  enlargeuient  of  the  heart, 
deepening  of  the  space  on  the  left  side  of 
the  ensiform  cartilage,  followed  quickly 

Fig.  95. 


by  a  shock,  perceptible  to  the  hand  ;  ful- 
ness over  the  cardiac  cartilages  ;  and  ex- 
tensive impulse  over  the  front  of  the 
chest. 

Corvisart*  noticed  that  in  these  cases 
respiration  is  high,  and  this  he  connects 
with  the  trouble  of  the  whole  heart  caused 
by  the  laborious  action  of  the  diaphragm, 
to  which  it  is  attached  by  the  adhesions. 

Dr.  Hope,^  in  1839,  observed  that  peri- 
cardial adhesions  sometimes  caused  a 
prominence  of  the  cardiac  cartilages, 
sometimes  an  abrupt  jogging  motion  of 
the  heart,  corresponding  with  the  systole 
and  the  diastole,  that  with  the  diastole 
having  the  character  of  a  receding  motion 

'  Burns,  on  the  Diseases  of  the  Heart,  p.  62. 

2  Kreysig,  Die  Kranklieiten  des  Herzens,  ii. 
625. 

'  Hufelunand  Bibliotliek  d.  p.  Heilkunde, 
Bd.  51,  120. 

■*  Corvisart,  Siir  les  Maladies  dn  Cceur,  p. 
35. 

^  Dr.  Hope,  on  tlie  Diseases  of  the  Heart, 
p.  194. 


suddenly  arrested.  In  the  recital  of  foui 
of  his  cases,  to  which  his  general  account 
does  little  justice,  he  states  that  they  pre- 
sented a  second  or  diastolic  shock  or  back- 
stroke. 

Dr.  Williams,'  in  1840,  remarked  that 
when  the  pericardium  adheres  both  to  the 
heart  when  enlarged,  and  to  the  walls  of 
the  chest,  the  heart  pulsates  in  close  con- 
tact with  those  walls  ;  so  that  the  pulsa- 
tions are  felt  very  widely,  extending  up- 
wards as  well  as  down\^'ards,  drawing  in 
the  intercostal  spaces  at  each  systole;  and 
that  respiration  does  not  lessen  the 
region  of  cardiac  dulness  on  per- 
cussion, and  of  impulse.  Dr.  Law, 
in  a  communication  that  I  have 
not  been  able  to  find,  states  that 
change  of  jjosture  does  not  alter 
the  position  of  the  impulse. 

In  my  paper  on  the  situation  of 
the  internal  organs,  I,  in  1844,^  de- 
scribed four  cases  of  adherent  peri- 
cardium, and  gave  figures  showing 
the  position  of  the  internal  organs 
after  death,  two  of  which  figures  I 
reproduce  here  (see  Figs.  95,  96). 
In  one  of  these  cases,  a  young  wo- 
man, the  heart  was  small  in  size, 
and  presented  during  life  no  phy- 
sical sign  of  disease  of  the  heart, 
but  the  pulse  was  very  feeble  ;  she 
had  palpitation,  dyspnoea,  and  ana- 
sarca ;  and  her  lips  were  blue. 

The  heart  was  very  large  in  the 
three  remaining  cases,  two  of  which 
had  mitral  regurgitation,  and  the 
third  had  narrowing  of  the  mitral, 
aortic,  and  tricuspid  orifices.  One 
of  the  two  cases  with  mitral  disease 
has  been  already  described,  and  is 
figured  at  page  559.  In  the  other 
case  of  the  same  class,  the  impulse  was  very 
strong  and  jogging  ;  shaking  and  heaving 
the  whole  chest.  The  apex  protruded 
strongly  ;  the  lower  half  of  the  sternum 
advanced  firmly  at  the  beginning  of  the 
systole,  and  fell  back  gradually  and  firmly 
during  its  continuance.  The  lower  end 
of  the  ensiform  cartilage  receded  during 
the  systole  ;  the  impulse  was  irregular, 
140  to  160  (see  figure  95). 

The  remaining  case  with  adherent  peri- 
cardium presented  physical  signs  that 
differed  materially  from  those  observed  in 
the  two  other  cases.  The  obstructed, 
mitral,  and  aortic  apertures  tested  by  the 
cone,  each  measured  half  an  inch,  and  the 
tricuspid  orifice  three-quarters  of  an  inch. 
The  heart  was  very  large,  weighing 
thirty-two  ounces  ;  and  aU  its  cavities, 
and  especially  the  ventricles,  shared  in 
the  enlargement.     The  following  were  the 


■   Dr.   Williams,    on   the   Diseases   of  the 
Chest,  p.  24. 
2  Prov,  Med.  Trans. 
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physical  signs:  "Strong  protruding  im- 
pulse at  tlie  apex  between  the  sixth  and 
seventh  ribs.  During  tlie  systole,  the 
sternum  and  the  left  and  right  costal  car- 
Fig.  96. 


tilages  over  the  right  ventricle  became 
steadily  depressed  ;  immediately  after  the 
systole  they  advanced  with  a  shock.'" 
(See  Fig.  9(5.) 

In  the  general  description  I  thus  defined 
the  character  of  the  impulse  in  the  two 
classes  of  cases  just  given:  "The  ster- 
num, costal  cartilages,  and  xiphoid  carti- 
lage are  heaved  forward  firmly  and  stead- 
ily at  the  beginning  of  the  systole  ;  and 
during  its  continuance  those  parts  fall 
back  steadily  and  quickly,  coinciding  with 
the  mode  of  systolic  contraction  of  the 
right  ventricle.  In  some  cases  the  sternum 
and  costal  cartilages  spring  forward  with 
a  jerk  during  the  diastole." 

M.  Bouillaud,^  in  1846,  described  a  sign 
by  which  he  had  been  able  to  announce 
the  existence  of  adherent  pericardium  in 
six  or  seven  cases.  It  consisted  in  evi- 
dent retraction  of  the  pericardial  region  ; 
the  movements  of  the  heart  not  being 
free,  but  embarrassed  or  curbed.  He  does 
not  state  during  what  period  in  the  revolu- 
tion of  the  heart's  action  the  depression  of 
the  pericardial  region  took  place. 

Skoda,'  in  1852,  published  an  important 
paper  on  the  diagnosis  of  adherent  peri- 
cardium, in  which  he  gives  a  critical  ac- 
count of  most  of  the  communications  just 

'  Loc.  cit.  p.  562. 

'  Traiti5  de  Nosographie  M^dicale,  i. 
'  Zeitsohrift  der  Gesellschaft  der  Aerzte  zu 
Wien,  152,  i.  306. 


analyzed,  and  reports  of  three  cases  ob- 
served by  himself  In  the  first  case,  a 
youth,  there  was  dulness  on  percussion, 
equal  in  extent  during  inspiration  and 
expiration,  from  the  second  left 
space  to  the  cnsiform  cartilage,  and 
from  the  middle  of  the  sternum  to 
the  left  ni)3ple  ;  and  fulness  over  the 
second  space,  which  advanced  during 
the  systole  and  sank  in  during  the 
diastole  ;  the  third,  fourth,  and  fifth 
spaces  deepened  with  the  systole  and 
filled  out  with  the  dias'tole  ;  tlxe 
heart's  impulse  was  feeble,  and  the 
apex-l3eat  was  imperceptible.  The 
heart  sounds  were  natural,  but  the 
second  sound  was  split  over  the  pul- 
monary artery.  The  pericardium 
was  tied  to  the  walls  of  the  chest  by 
filamentous  bands,  and  Avas  univer- 
sally adherent  to  the  heart,  which 
was  natural  in  position  ;  the  right 
ventricle  was  enlarged,  the  right 
auricle  was  changed  into  a  stiif 
crumbling  tuberculous  mass,  and  the 
conus  arteriosus  was  widened,  its 
walls  being  only  a  line  in  thickness. 

The  second  case,  which  passed 
through  all  its  stages  under  Skoda's 
eye,  a  youth,  was  admitted  with 
pericarditis.  The  friction  sound, 
then  loud  and  extensive,  became 
feeble  and  limited  to  the  apex  on 
the  15th,  and  was  lost  on  the  19tli  day. 
On  the  .37th  day  there  was  a  systolic  deep- 
ening of  the  third,  fourth,  and  fifth  spaces, 
and  the  apex-beat  was  imperceptible.  A 
month  later,  when  he  left  the  hospital, 
during  each  systole,  besides  the  indraw- 
ing  of  the  spaces,  there  was  indrawing  of 
the  lower  half  of  the  sternum,  ivhich 
sprang  forward  after  the  systole  with  a 
perceptible  shock.  He  was  admitted  ten 
weeks  later  with  pneumonia,  when  the 
heart-signs  were  unchanged,  and  he  died 
fully  six  months  after  his  first  admission. 
The  right  ventricle  was  enlarged ;  the 
valves  were  healthy ;  the  heart,  which 
lay  in  the  middle  of  the  chest,  was  firmly 
adherent  to  the  pericardium,  which  was, 
in  turn,  strongly  glued  to  the  walls  of  the 
chest  by  a  tuberculous  exudation. 

Skoda's  third  case  was  a  man,  with  nar- 
rowing of  the  mitral  orifice,  ascites,  and 
oedema.  The  region  of  cardiac  dulness  re- 
mained unchanged  during  inspiration  and 
expiration.  There  was  a  considerable 
deepening  of  the  fifth  space  during  the 
systole,  after  which  the  hollow  quickly 
disappeared,  and  a  shock  was  perceived 
there  at  the  beginning  of  the  diastole. 
After  his  death',  five  months  later,  the 
pericardium  and  pleura  were  found  to  be 
universally  adherent,  and  the  right  side 
of  the  heart  was  considerably  enlarged. 

These  cases,  published  by  Skoda,  form 
a  valuable  addition  to  the  clinical  history 
of  adherent  pericardium,   for    the   true 
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points  of  diagnosis  have  here  been  clearlj' 
observed,  stated,  and  confirmed  ;  and  are 
given  with  force,  and  as  the  eflects  of  the 
central  cause,  the  doultly  adherent  peri- 
cardium. They  do  not,  however,  present 
any  new  points  of  diagnosis,  for  it  will 
have  been  seen,  in  the  previous  narrative, 
that  he  has  been  anticipated  Ijy  one  or 
more  authors  in  the  observation  of  each 
diagnostic  sign.  Thus  the  systolic  deep- 
ening of  the  intercostal  spaces  had  been 
observed  by  Heim  and  Dr.  "W'illiams,  the 
I'eturn  shock  over  the  previously  retracted 
space  by  Sander,  and  the  great  extent  of 
the  cardiac  space  upwards,  and  the  non- 
diminution  of  that  space,  by  Dr.  Williams 
and  myself;  while  the  retraction  during 
the  systole  of  the  lower  half  of  the  ster- 
num, and  its  advance  with  a  shock  imme- 
diately after  the  sjstole,  was  observed  by 
myself  in  the  case  already  given. 

Great  diagnostic  value  is  to  be  attached 
to  the  principal  points  specially  illustrated 
by  Skoda's  paper,  namely :  the  systolic 
indrawing  of  the  lower  sternum  or  inter- 
costal spaces  by  the  contraction  of  the 
adherent  heart ;  and  the  diastolic  shock 
or  back-stroke  that  immediately  follows, 
given  by  the  return  elasticity  of  the  chest- 
walls. 

Cejka,'  in  1855,  published  four  cases  of 
adherent  pericardium,  three  of  which  con- 
firm, with  more  or  less  precision,  the 
points  illustrated  in  Skoda's  paper.  In 
one  of  them,  with  contraction  of  the  aortic 
orifice,  there  was  systolic  indrawing  of 
the  third,  fourth,  and  fifth  spaces,  and  so 
strong  a  blow  was  given  by  the  return 
elasticity  of  the  chest  walls  that  it  was 
like  the  impulse  of  the  heart.  In  another 
instance,  an  old  man  with  adherent  peri- 
cardium, a  chronic  affection  of  the  lungs, 
dilatation  of  the  aorta,  and  thickeningcif 
the  mitral  valve,  tlie  fifth  and  sixth  spaces 
were  drawn  inwards  with  each  systole, 
and  became  quickly  even  with  each  dias- 
tole. The  impulse  was  not  perceptiljle, 
and  there  is  no  note  of  diastolic  back- 
stroke. In  the  third  patient,  witli  aortic 
aneurism,  the  vaulting  of  the  sixth  left 
space,  caused  by  the  systole,  gave  place 
towards  the  end  of  tha  case  to  a  slight 
drawing  inwards  of  the  corresponding  re- 
gion. Cejka's  fourth  case  of  adherent 
pericardium,  also  with  aneurism  of  the 
aorta,  presented  no  impulse  and  no  appa- 
rent drawing  inwards  during  the  systole. 

Clinical  ITiMfiry.  (B)  Cases  ohscrred  in 
St.  jSDirifs  Hospital  and  at  Nottingham. — 
1.  Cases  examined  after  Death. — The  peri- 
cardium was  completely  adherent  in  fifty- 
one,  and  partially  so  in  nine  of  the  cases 
free  from  Bright's  disease,  recorded  after 
death  in  St.  Mary's  Hospital  up  to  the 

'  Vierteljahrschrift  flirdie  praktische  Heil- 
kund,  1855,  128. 


year  1870.  Besides  these,  seventeen  of 
the  cases  with  Bright's  disease  had  uni- 
versally, and  three  of  them  had  partially, 
adherent  pericardium. 

Rheumatic  pericarditis  had  evidently 
Ix'en  the  cause  of  the  adhesions  in  more 
than  one-half  of  the  cases,  since  of  those 
with  complete  adhesions,  2'.)  in  51  that 
were  free  from  Bright's  disease,  and  9  in 
17  with  Bright's  disease,  had  valvular 
disease  of  the  heart  ;  while  the  valves 
were  aftected  in  7  out  of  8  of  those  with 
partial  adhesions  that  were  free  from 
Bright's  disease,  and  the  three  cases  of 
that  class  with  that  afleetion. 

General  adhesion  of  the  pericardium 
was  rarely  associated  with  disease  of  the 
aortic  v.alve  {i  in  3'2),  and  with  mitral  ob- 
struction (1  in  21),  in  cases  free  from 
Bright's  disease,  while  that  affection  was 
very  frequent  in  such  cases  with  mitral 
and  mitral-aortic  valve  disease  (13  in  o.'i 
of  the  former  and  11  in  31  of  the  latter 
affection).  Adherent  pericardium  was 
present  in  one  case  with  disease  of  the  tri- 
cuspid valve.  Partial  adhesions  of  the 
pericardium  were  noted  in  one  case  with 
aortic  regurgitation,  in  two  with  mitral 
obstruction,  in  none  with  mitral,  and  in 
two  with  mitral-aortic  regurgitation,  with- 
out Bright's  disease ;  since  the  aortic 
valve  was  affected  in  1  in  4  of  the  cases, 
while  only  two  had  mitral  and  two  had 
mitral-aortic  disease.  Among  the  cases 
of  complete  (17)  and  partial  (3)  adhesions 
with  Bright's  disease,  4  (in  21)  had  aortic 
■\-alvo-disease,  5  (in  29)  had  mitral  and  2 
(in  20)  had  mitral-aortic  valvular  disease, 
and  1  (in  0)  had  mitral  contraction. 

Aneurism  of  the  ascending  aorta  was 
the  evident  cause  of  adherent  pericardium 
in  three  instances  (3  in  25),  and  cancer  of 
the  heart  in  one  (1  in  10). 

There  was  no  other  affection  of  the 
heart  or  aorta,  excepting  enlargement  of 
the  organ  itself,  in  more  than  one-third  of 
the  cases  with  complete  adhesions  (19  in 
52).  The  adhesions  were  not  accompanied 
by  any  other  afleetion  in  less  than  one- 
half  of  these  cases  (7  in  19),  and  they  were 
complicated  in  more  than  one-half  of  them 
with  pyremia  (in  2),  apoplexy  (in  1),  pneu- 
monia (in  3).  empyema  (in  2),  phthisis 
(in  3),  or  peritonitis  (in  1).  All  those 
affections,  excepting  the  last  two,  were 
acute  ;  and  they  could  not,  therefore,  have 
given  rise  to  the  adhesions.  Phthisis,  and 
especially  empyema,  which  is  so  often 
associated  with  phthisis,  may,  owing  to 
the  duration  of  those  diseases,  have  in- 
duced first  pericarditis  and  then  adhe- 
sions. Notwithstanding  this,  the  whole 
of  those  cases  may  be  taken  into  account 
when  considering  the  effect  of  pericardial 
adhesions  on  the  size  of  the  heart,  for 
none  of  them  by  themselves  cause  enlarge- 
ment of  that  organ,  excepting  pneumonia, 
and,  less  often,  phthisis,  both  of  which 
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affections  tend  to  increase  the  riglit  ven- 
tricle in  size. 

Tlie  lieart  was  enlarged,  its  valves  being 
thicliened  but  competent  in  one  instance, 
in  fully  two-thirds  of  the  cases  with  ad- 
herent pericardium  that  were  free  from 
any  other  cardiac  disease,  and  in  which 
the  size  of  the  heai't  is  mentioned  (11  in 
15);  it  was  rather  large  in  three  of  them  ; 
and  in  only  two  instances  was  the  heart 
of  its  natural  size.  AVe-  may  however,  I 
think,  estimate  that  in  one-third  of  these 
cases  the  adhesions  did  not  cause  an  in- 
crease in  the  size  of  the  heart.  These 
results  do  not  differ  materially  from  those 
arrived  at  by  Dr.  Kennedy,'  who  found 
that  in  90  cases  of  adherent  pericardium 
in  which  valvular  disease  was  not  present, 
the  heart  was  of  natural  size — "healthy" 
— in  34,  or  fully  one-third,  hypertrophied 
in  51,  or  three-fifths — being  dilated  also 
in  25— and  atrophied  in  5. 

It  is  proved  that  pericardial  adhesions 
do  not  necessarily  cause  enlargement  of 
the  heart.  I  saw  four  cases  in  Xotting- 
hara  in  which  the  heart  was  of  natural 
size  and  one  in  which  it  was  lessened ;  Dr. 
Gairdner^  gives  brief  notes  of  ten  cases  in 
which  the  heart  was  not  morbid,  and  by 
inference  was  not  affected  in  size  ;  and 
Dr.  Stokes'  informs  us  that  Professor 
Smith  found  that  general  adhesions  of  the 
pericardium  correspond  with  atrophy  or 
with  hypertrophy  of  the  heart  in  nearly 
equal  proportions. 


We  may,  I  think,  safely  conclude  from 
what  has  gone  before  that  adherent  peri- 
cardium may,  and  often  does,  exist  with- 
out influencing  the  size  or  healthy  func- 
tion of  the  heart ;  that  in  a  few  rare 
instances  it  may  induce  atrophy  of  that 
organ  ;  and  that  in  nearly  two-thirds  of 
the  cases  it  tends  to  cause  an  increase  in 
the  size  of  the  heart,  both  as  regards  the 
thickness  of  its  walls  and  the  capacity  of 
its  cavities. 

^yc  have  just  seen  that  the  heart  was 
enlarged  in  the  majority  of  the  cases  of 
adherent  pericardium  that  were  free  from 
any  other  affection  of  the  heart  itself. 
When  we  take  this  into  account  it  is  natu- 
ral to  expect  that  the  heart  should  be 
more  enlarged  in  cases  with  valvular  dis- 
ease when  they  are  affected  with  adherent 
pericardium  than  when  they  are  not  so  ; 
and  the  analysis  of  the  eases  of  this  class 
that  were  recorded  at  St.  Mary's  Hospital 
by  taking  a  simple  average  of  the  weights 
of  the  hearts  with  valvular  disease,  with 
or  without  pericardial  adhesions,  gives 
some  support  to  this  anticipation,  as  will 
be  seen  by  the  examination  of  the  follow- 
ing summary  of  the  average  weight  of  the 
heart  in  those  cases. 

Average  weight  of  the  heart  in  cases  of 
valvular  disease  with  and  without  adherent 
pericardium.  The  cases  were  not  affected 
with  Bright's  disease  except  where  speci- 
fied. 


Mitral  regurgitation,  pericardium  adherent  (4) 
Ditto,  pericardium  not  adherent  (14) 

Ditto,  loith  Bright's  disease,  pericardium  adherent  (3) 
Ditto,  pericardium  not  adherent  (19) 

Mitral  obstruction,  pericardium  adherent  (1)    . 
Ditto,  pericardium  not  adlierent  (14) 

Aortic  regurgitation,  pericardium  adherent  (2) 
Ditto,  pericardium  not  adherent  (23) 

Mitral-aortic  regurgitation,  pericardium  adherent  (6) 
Ditto,  pericardium  not  adherent  (12) 

Total  of  combined  valvular  diseases,  without  Briglit's 
disease,  pericardium  adherent  (13)     . 

Total  of  combined  valvular  diseases,  without  Bright's 
disease,  pericardium  not  adherent  (63) 
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This  method  is  far  from  doing  scientific 
justice  to  the  question  before  us  ;  for  cases 
of  all  ages,  both  sexes,  and  various  de- 
grees of  disease,  are  brought  together 
under  one  common  heading,  although 
in  reality  many  of  these  cases  differ  mate- 
rially from  each  other.  ISTotwithstandiug 
this,  a  rough  and  ready  answer  is  given 
to  us  that  is  probably  not  far  from  the 
scientific  truth.  "\Ve  find,  then,  that  the 
average  weight  of  the  heart  in  the  thirteen 

'  Edinburgh  Medical  Journal,  iii.  9S6. 

2  Ibid.  Feb.  1851. 

'  Dr.  Stokes,  Diseases  of  the  Heart. 


cases  of  valvular  disease,  with  adherent 
pericardium,  was  24^  ounces,  wliile  its 
weight  in  sixty-three  cases  of  a  like  kind, 
in  wdiich  the  pericardium  was  not  ad- 
herent, was  19  ounces,  or  6^  ounces  less 
than  the  first  scries.  It  is  to  be  kept  in 
view  that  the  pericardium  was  included 
with  the  heart  in  the  first  set  of  oases,  and 
what  its  average  weight  may  be  under 
the  varying  circumstances  I  do  not  know. 
It'may,"however,I  think,  be  concluded  that 
in  the  cases  of  valvular  d  isease  of  the  heart 
the  existence  of  adherent  pericardium  ten- 
ded to  increase  the  size  and  weight  of  the 
heart,  but  not  to  a  great  extent. 
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The  size  of  the  heart,  as  we  have  seen, 
has  been  usually  described  ;  its  weight 
being  often  given,  in  the  cases  with  ad- 
herent pericardium  observed  in  St.  Mary's 
Hospital.  The  relative  size  of  the  differ- 
ent cavities  of  the  heart  has,  however, 
onlj'  been  described  in  11  of  these  cases. 
I  have,  therefore,  with  a  view  to  discover 
the  influence  that  the  presence  of  adherent 
pericardium  may  have  on  the  size  of  the 
various  cavities  of  the  heart  and  the  thick- 


ness of  their  walls,  brought  together  18 
additional  cases  from  various  sources— or 
29  ill  the  whole — in  which  the  general 
condition  of  the  various  cavities  of  the 
heart  was  described,  and  which  are  given 
in  the  following  summary  : — 

Cases  with  adherent  pericardium  in 
which  the  size  of  the  different  cavities  of 
the  heart  was  described  : — 


1. — Cases  in  wliicli  both  ventricles  were  enlarged  (hypertrophy  and  dilatation) 
Of  these,  6  were  free  from  valvular  or  other  heart  disease  (1  had  Bright's 
disease)  ;   10  had  valvular   disease  (3   aortic,   2  mitral,   3   mitral-aortic, 
regurgitation,  2  mitral  contraction). 

2. — Cases  in  which  the  right  ventricle  was  enlarged,  the  left  being  not  so  (in 
1),  or  small  (in  1),  or  not  described  (in  3)       .....         . 

Of  these,  3  were  from  valvular  disease,  1  had  mitral  regurgitation,  and  1 
aneurism  of  the  aortic  sinuses. 

3. — Cases  in  which  the  left  ventricle  was  enlarged,  the  right  being  small  (in 
1),  or  not  described  (in  7)         ........         . 

Of  these,  3  had  no  valvular  disease,  1  had  aortic,  and  3  mitral  regurgitation, 
and  1  had  aneurism  of  the  apex  of  the  left  ventricle. 


16 


Total 


29 


There  was  valvular  disease  of  the  heart 
(15),  or  aneurism  of  the  heart  (1)  or  aorta 
(1)  in  17  of  these  cases,  and  as  those  affec- 
tions exercise  a  definite  influence  of  their 
own  on  the  size  of  the  cavities  of  the 
heart,  they  must  be  left  out  of  view  in 
considering  the  direct  effect  of  adherent 
pericardium  on  those  cavities.  The  same 
must  be  said  of  one  instance  with  Bright's 
disease  among  the  remaining  12  cases  in 
which  there  was  no  valvular  or  other 
affection  of  the  heart  or  aorta.  Hyper- 
trophy and  dilatation  of  both  ventricles 
existed  in  5  ;  of  the  right  ventricle  in  3  ; 
and  of  the  left  ventricle  in  the  remaining 
3,  of  these  11  cases.  From  this  it  would 
appear  that  adherent  pericardium.,  when 
it  produces  enlargement  of  the  heart, 
tends  to  affect  both  ventricles  to  an  equal 
but  varying  degree. 

2.  Physical  sic/ns  observed  during  life  in 
cases  with  adherent  pericardium  admitted 
into  St.  Mari/s  and  the  Nottingham  Hos- 
pitals.— 1  have  observed  nine  cases  with 
adherent  pericardium  in  St.  Mary's  Hos- 
Ijital,  and  have  added  one  recorded  there 
by  Dr.  Markham  ;  and  have  examined 
seven  such  cases  at  Nottingham,  four  of 
which  I  published  in  1811,  and  have  given 
briefly  above.  There  was  no  valvular 
disease  of  the  heart  in  three  of  these 
seventeen  cases,  while  in  the  remaining 
fourteen,  one  or  more  of  the  valves  was 
affected, mitral  regurgitation  being  present 
in  nine  of  them,  mitral-aortic  regurgita- 
tion in  three,  and  mitral  obstruction  in 
two,  of  those  cases. 

In  one  of  the  three  cases  in  which  the 
valves  were  healthy,  in  which  case  Bright's 
disease  was  present,  the  sounds  of  the 


heart  were  natural  but  weak,  and  the 
presence  of  impulse  was  not  noted.  In 
another  of  them,  a  man,  with  empyema 
and  lardaceous  disease  of  the  kidney,  the 
heart  being  only  slightly  enlarged,  the 
impulse  was  at  one  time  imperceptible, 
but  afterwards,  when  it  could  scarcely  be 
felt  over  the  ribs,  it  was  perceived  over 
the  ensiform  cartilage.  In  these  two 
cases,  and  in  that  of  the  same  class  al- 
ready alluded  to  at  page  608,  in  which 
the  heart  was  small,  the  presence  of  ad- 
herent pericardium  could  not,  I  think, 
have  been  discovered  during  life. 

The  signs  of  the  heart  were  not  noticed 
in  one  of  the  cases  in  which  adherent 
pericardium  was  associated  with  mitral 
regurgitation,  an  old  man  who  presented 
various  sonorous  noises  over  the  lungs. 
In  one  of  two  cases,  both  men,  with  mitral 
disease,  observed  at  Nottingham,  in 
which  the  heart  was  very  greatly  enlarged, 
the  left  ventricle  was  greatly  hypertro- 
phied  and  dilated,  the  right  being  so  to  a 
minor  degx'ee  ;  and  the  impulse  was  feeble, 
the  second  sound,  distinct  over  the  ster- 
num, was  scarceljr  audible  at  the  apex, 
and  the  lungs  were  oedematous.  In  the 
other  case,  with  hypertrophy  of  both  ven- 
tricles, the  impulse  was  inconsiderable, 
but  was  diffused  over  the  whole  left  mam- 
mary region. 

The  next  case  is  an  important  one,  re- 
ported by  that  careful  and  accurate  ob- 
server. Dr.  Markham,  for  it  shows  that 
the  apex-beat  may  be  strong,  and  far  to 
the  left,  in  some  unusual  cases  of  adher- 
ent pericardium.  In  this  patient,  a  girl, 
the  impulse  was  heaving  and  extensive, 
and  was  violent  far  to  the  left  of  the  nip- 
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pie  line,  and  beneath  the  sixth  rib.  The 
second  sound  was  very  loud  over  the  pul- 
monary artery,  but  was  absent  at  the 
apex.  M.  Aran  likewise  describes  a  case 
of  adherent  pericardium,  in  which  the 
apex-beat  was  present  in  the  sixth  space, 
three  and  a  half  inches  from  the  sternum, 
and  the  systolic  impulse  was  strong  and 
progressive,  and  was  not  followed  by  a 
diastole  impulse.  Skoda  takes  exception 
to  my  observation  that  the  apex  protruded 
extensively  to  the  left  in  two  of  my  cases 
pubhshed  in  1S44,  given  briefly  above  at 
pp.  008,  009.  We  shall  see  that  the  apex- 
beat  is  usually  feeble,  and  d<5es  not  often 
extend  far  to  the  left  in  cases  of  adherent 
pericardium ;  but  it  was  certainly  other- 
wise in  this  case  of  Dr.  Markliaiu,  in  that 
of  M.  Aran,  and,  I  would  say,  also  in  my 
two  published  cases.  It  appears  to  me 
that  in  this  patient,  and  in  the  other  cases 
just  given,  there  was  no  sign  character- 
istic of  adherent  pericardium. 

The  next  instance  was  too  ill  for  care- 
ful physical  examination,  and  presented  a 
feature  unusual  in  cases  with  pericardial 
adhesions.  The  healthy  impulse  was 
much  more  diffused  thavi  natural,  being 
present  in  the  epigastric  space  and  four  or 
five  intercostal  spaces,  and  the  lower  ribs 
retracted  during  the  diastole,  which  is  a 
rare  occurrence.  The  apex-beat,  which 
was  felt  in  the  fifth  and  sixth  spaces,  did 
not  extend  outwards  so  far  as  the  nipple 
Hue.  The  two  following  instances  present 
featui'es  that  were  sufficient  to  character- 
ize them  during  life  as  being  affected  with 
adherent  pericardium.  In  the  first  of 
these  cases,  the  left  ventricle  was  liyper- 
trophied,  the  right  ventricle  was  small, 
and  both  the  auricles  were  very  large. 
The  apex-beat  was  seated  in  the  sixth 
space,  an  inch  to  the  left  of  the  nipple 
line,  and  5i  inches  from  the  sternum,  and 
in  spite  of  the  great  and  extensive  hyper- 
trophy of  the  left  ventricle,  was  feeble. 
The  second  sound,  which  was  heard  over 
the  right  ventricle,  was  faint  at  the  apex. 
There  was,  on  the  51th  day  after  admis- 
sion, a  diffused  impulse  chiefly  over  the 
cardiac  cartilages,  extending  down  to  the 
seventh  costal  cartilage,  and  to  the  eusi- 
form  cartilage.  The  impulse  advanced 
quickly  and  fell  back  suddenly  during  the 
systole,  and  was  followed  with  a  sharp 
sudden  shock  or  jerk  over  the  whole  re- 
gion of  the  impulse.  There  was  slight 
pulsation  of  the  liver  below  the  ensiform 
cartilage.  Breathing  was  rather  high, 
the  movement  being^chiefly  at  the  upper 
part  of  the  chest,  with  retraction  at  its 
lower  part.  The  other  case,  equally  re- 
markable, and  the  last  of  the  series  with 
mitral  incompetence,  had  points  of  close 
resemblance  to  the  last,  with  points  of 
marked  difference.  In  this  case  the  front 
of  the  heart  adhered  strongly  to  the  inner 
surface  of  the  sternum  through  the  me- 


dium of  the  pericardium.  The  walls  of 
the  right  ventricle  and  auricle  were  much 
hypertrophied,  while  the  left  ventricle 
was  only  somewhat  thickened  ;  thus  re- 
versing the  conditions  that  \\ere  present 
in  the  former  case.  Tliere  was  some  ful- 
ness over  the  region  of  the  heart.  Tlie 
impulse  over  the  heart,  and  especially 
over  the  right  ventricle,  was  very  exten- 
sive, spreading  from  the  third  to  the 
seventh  cartilage ;  and  from  the  right 
cartilages,  across  the  sternum  and  ensi- 
form cartilage,  to  the  sixth  left  space,  an 
inch  and  a  half  beyond  tlie  nipple  line. 
The  impulse  was  pccuhar,  and  told  re- 
markably on  the  sternum,  first  heaving 
that  bone  forwards  with  sudden  force,  and 
then  drawing  it  backwards  with  great 
strength.  ''The  heart"  (or  rather  the 
front  of  the  chest)  "seemed  to  be  dragged 
backwards  during  each  systole.  The 
apex-beat  was  feeble,  low  down,  and  far 
to  the  left,  in  the  sixth  space,  an  inch  and 
a  half  beyond  the  nipple  line.  There  was 
some  pulsation  of  the  liver  in  the  epigas- 
tric region.  The  second  sound  was  loud 
and  plunging  over  the  right  ventricle,  and 
feeble  at  the  apex,  where  a  mitral  mur- 
mur was  loud  and  extensive.  After- 
wards the  fulness  over  the  heart,  and  the 
extent  and  force  of  the  impulse  lessened, 
but  the  beat  of  the  heart  retained  its  re- 
markable character,  first  advancing,  and 
then  fbrcibly  retracting,  during  the  sys- 
tole. Later  still  the  apex-beat,  which 
was  very  w-eak,  extended  only  a  very 
little  beyond  the  nipple  line.  Notwith- 
standing this  contraction  of  the  region  of 
the  impulse,  it  extended  from  right  to  left 
over  a  width  of  six  inches.  A  deep  in- 
spiration caused  a  marked  lowering  of  the 
upper  and  lower  borders  of  the  region  of 
the  impulse,  in  spite  of  its  great  extent. 
After  a  few  days  he  became  drowsy,  felt 
tight  in  the  chest,  and  died  three  weeks 
after  his  admission."  It  is  to  be  re- 
marked that  while  in  the  previous  case  a 
diastolic  shock  or  back-stroke  foUowed 
the  systolic  retraction,  which  was  pre- 
ceded'^ by  a  systolic  advance  ;  in  this  case 
there  is  no  note  of  back-stroke,  though  I 
cannot  vouch  for  its  absence  ;  but  the  sud- 
den systolic  heave  followed  by  a  forcible 
systolic  retraction  of  the  sternum  and  car- 
tilages, as  if  those  parts  were  dragged 
backwards  by  the  heart  clinging,  as  it 
were,  to  its  buckler,  pointed  definitely  to 
adherent  pericardium  as  the  cause  of  the 
chain  of  signs. 

The  two  cases  of  adherent  pericadium 
ivith  mitral-aortic  incompetence  present, 
like  the  last  two  cases,  physical  features 
that  denote  the  presence  of  the  adhesions, 
though  not  perhaps  with  the  same  em- 
phasfs  as  the  two  first  related.  In  the 
first  case,  a  youth,  the  heart  was  of  very 
great  size,  so  as  completely  to  cover  the 
left  lunn-.     On  his  admission,  three  months 
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before  bis  death,  tbe  impulse  was  gradual, 
but  ended  aliruptly  with  a  shoek  ;  and 
extended  from  the  third  cartilage  to  the 
sixth,  but  scarcely  beyoud  the  nipple 
line  ;  there  was  also  a  marked  general 
pulsation  over  the  whole  liver,  both  in 
front  and  at  the  right  side.  A  month 
later  the  impulse  had  extended  itself  to 
the  left,  being  diffused,  and  shaking  the 
whole  of  that  side  of  the  chest,  the  apex- 
beat  being  an  inch  and  a  half  to  the  left 
of  the  nipple  line.  Afterwards  the  im- 
pulse extended  more  to  the  right  and  was 
felt  m  the  epigastrium,  but  its  character- 
istic features  are  not  again  described. 
Tlie  other  instance  was  a  boy,  and  in 
him  the  heart,  which  was  considerably 
enlarged,  clung  so  close  to  the  sternum 
and  cartilages'that  it  was  found  best  to 
remove  the  viscera  en  masse  from  behind. 
There  was  fulness  over  the  cardiac  re- 
gion, and  the  beat  of  the  heart,  which 
was  extensive,  reaching  down  to  an  inch 
and  a  half  below  the  sternum,  and  ex- 
tending thence  to  the  seventh  cartilage, 
was  of  a  peculiar  character,  beginning 
with  a  diffused  heaving  impulse,  which 
gave  way  to  a  sudden  and  sharp  retrac- 
tion. He  always  said,  after  this  exami- 
nation, that  he  felt  better,  though  he 
really  was  not  so,  and  eight  days  later  he 
died. 

The  two  remaining  cases  with  adherent 
pericardium  had  mitral  contraction.  In 
one  of  them,  a  young  woman,  the  heart 
was  very  large ;  the  impulse  extended 
from  the  second  space  to  the  seventh  cos- 
tal cartilage  and  the  ensiform  cartilage, 
and,  even  when  she  lay  on  the  left  side, 
the  apex  beat  was  feeble.  As  in  the  last 
case,  there  was  strong  pulsation  over  the 
whole  liver,  extending  from  the  front  to 
the  back.  The  remaining  case  with  ad- 
herent pericardium  and  mitral  contrac- 
tion was  observed  by  me  in  JSTottinghani 
in  1835,  and  although  it  presents  no  signs 
characteristic  of  the  adhesions,  is  perhaps 
of  interest,  as  being,  so  far  as  I  know,  the 
earliest  case  in  which  the  so-called  pre- 
systolic murmur  was  described.  The  size 
of  the  heart  is  not  given,  but  there  was 
no  hypertrophy  of  either  ventricle.  The 
mitral  opening  was  half  an  inch  in  di- 
ameter. A  thrill,  extending  over  a  large 
space,  was  communicated  to  the  hand 
when  applied  over  the  apex,  which  was 
terminated  by  a  jerk.  A  peculiar  pur- 
ring sound  was  heard  at  the  apex,  the 
vibrations  being  longer  and  louder  as  the 
time  progressed,  the  sound  ending  in  a 
strong,  loud,  clear  jerk,  synchronous  with 
the  pulsation.  The  sound  occupied  two- 
fourths  of  the  time,  no  other  being  audi- 
ble at  the  apex. 

liesame  of  the  Physical  Signs  observed  in 
Cases  of  Adherent  Pericardium. —  The 
steady  retraction  of  the  lower  half  of  the 
sternum  during  the  whole  of  the  systole 


of  the  ventricles,  and  the  sudden  starting 
forwards  of  the  lower  half  of  the  sternum 
at  the  beginning  of  the  diastole  with  a 
return  shock  or  ijlow,  v^'as  observed  in  my 
own  case,  published  in  1844,  and  ia  one 
of  Skoda's  given  in  18.52. 

The  drawing  inwards  of  the  cardiac 
intercostal  sjjaces  during  the  systole  was 
first  observed  by  Heim,  and  afterwards 
by  Dr.  Williams,  l)y  Skoda  in  three  cases, 
and  by  Cejka  in  three  more. 

This  sign,  which  is  sometimes  present 
in  other  cases  renders  the  existence  of 
adherent  pericardium  probable,  and  espe- 
cially if  this  sign  is  still  present  wlien  the 
patient  draws  a  deep  breath  ;  but  if  it  is 
followed  by  a  diastolic  shock  the  diagno- 
sis of  that  affection  is  certain.  The  ex- 
istence indeed  of  a  diastolic  l)ack-stroke 
taken  by  itself  pronounces  that  the  heart 
is  adherent.  This  sign,  which  generally 
gives  the  impression  of  a  double  impulse, 
was  first  noticed  by  Sander ;  afterwards 
by  Dr.  Hope  in  four  cases  of  adherent 
pericardium  ;  in  the  two  typical  instances 
just  given  and  described  respectively  by 
myself  and  by  Skoda,  who  observed  it  in 
another  instance  ;  b}'  Cejka  in  one,  and  by 
mj'self  in  two  others  given  above. 

A  douljle  movement  of  the  systolic  im- 
pulse, first  forwards  with  a  heaving 
motion,  then  backwards  with  a  forcible 
retraction,  was  ol)served  by  myself  in  a 
case  in  the  Z^ottingham  Hospital,  to  the 
description  of  which  Skoda  takes  excep- 
tion, and  afterwards  in  three  other  cases 
in  St.  Mary's  Hospital.  The  outward 
pressure,  equal  in  every  direction,  of  the 
blood  contained  in  the  ventricle  during  its 
contraction  naturally  forces  forwards  the 
walls  of  the  chest  in  front  of  it  at  the 
beginning  of  the  systole.  During  the 
continuance  of  the  systole,  the  adherent 
sternum  resists  the  contraction  of  the 
heart,  but  in  the  struggle  the  bone  yields, 
and  is  drawn  forcibly  inwards  by  the 
active  ventricle. 

The  non-diminution  of  the  region  of 
pericardial  dulness  and  of  the  impulse 
was  observed  by  Dr.  Williams ;  and  the 
absence  of  change  in  the  position  of  these 
signs  when  the  patient  lay  on  the  left  side 
was  noticed  by  Dr.  Law.' 

The  non-diminution  of  the  area  of  peri- 
cardial dulness  and  impulse  is  undoubt- 
edly a  valuable  sign  of  adherent  pericar- 
dium ;  in  one  of  my  cases,  however,  the 
impulse  below  was  unusually  strong  at  the 
end  of  expiration,  and  iu  another  of  them 
the  upper  and  lower  borders  of  the  im- 
pulse palpably  descended  during  a  deep 
inspiration.  This  is  indeed  different  from 
the  diminution  of  the  extent  of  dulness 
and  impulse,  and,  what  is  still  more  im- 
portant, from  the  bodily  transfer  during  a 
deep  breath  of  the  seat  of  the  dulness  and 
impulse  from  the  cardiac  cartilages  and 
the  first  space  near  the  nipple,  to  the  epi- 
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crastrio  region,  including;;  the  ensiform 
cartilage  and  tlie  adjoining  se\cntii  costal 
cartilage.  One  of  my  cases  illustrates  in 
its  own  manner  the  other  point  just 
referred  to — the  non-shifting  of  the  seat 
of  the  impulse  when  the  patient  turns  ou 
the  left  side.  In  that  case,  when  the 
patient  lay  on  the  left  side,  the  apex-beat, 
which  was  an  inch  and  a  half  to  the  left 
of  the  nipple  line,  and  in  the  sixth  space, 
was  very  feeble.  This  is  very  different 
from  the  great  transfer  of  the  position  of 
the  apex-beat  from  the  fifth  space,  a  little 
lower  than  the  nipple,  and  within  the 
mammary  line,  to  the  sixth  or  se\enth 
space,  two  inches  to  the  left  of  that  line, 
which  was  observed  to  be  the  case  in 
several  patients,  in  whom  the  chest  was 
healthy,  by  Dr.  Humphreys,  Dr.  Coup- 
land,  and  myself,  in  the  Middlesex  Hos- 
pital. 

These,  so  far  as  I  know,  are  the  only 
signs  that  are  characteristic  of  adherent 
pericardium  ;  but  there  are  certain  other 
signs  that,  without  ranking  in  precision 
with  those  just  named,  have  their  signi- 
ficance. 

The  drawing  inwards  during  the  sys- 
tole of  the  space  between  the  ensiform 
cartilage  and  the  seventh  costal  cartilage, 
was  noticed  by  Sander  in  a  case  of  adhe- 
rent pericardium ;  and  in  another  case,  I 
observed  that  the  tip  of  the  ensiform  car- 
tilage was  retracted  during  the  contrac- 
tion of  the  ventricle. 

There  was  pulsation  of  the  liver  in  four 
of  ray  cases,  which  was  limited  to  the  epi- 
gastric space  in  two  of  them,  but  in  the 
two  others  extended  over  the  whole  organ, 
in  front,  at  the  side,  and  in  one  even  bo- 
hind.  Burns  considered  that  the  impulse 
so  often  present  in  the  epigastric  space  in 
cases  of  adherent  pericardium  is  due  not 
immediately  to  the  heart  itself,  but  to  the 
pulsation  of  the  liver. 

It  is  evident,  from  the  brief  recital  of 
the  cases  that  has  just  been  given,  that  a 
great  variation  in  the  extent,  force,  char- 
acter, and  position  of  the  impulse  exists 
in  cases  of  adherent  pericardium. 

The  impulse  was  imperceptible  in  one 
of  C'l.'jka's,  and  at  an  early  period  in  one 
of  my  own  cases  of  adherent  pericardium  ; 
and  it  was  feeble  in  one  of  Skoda 's  and 
two  of  my  own  cases  ;  it  was  heaving 
during  the  systole  and  very  extensive  in 
one  of  Dr  Markhain's  cases,  and  in  one 
of  my  own  ;  it  was  tumultuous  and  very 
irregular  in  one  of  my  cases  ;  it  was  strong 
and  very  greatly  extended,  both  upwards 
to  the  second  space,  and  downwards  to 
the  epigastric  space  and  the  seventh  car- 
tilage, and  to  the  right  and  left,  across 
the  chest,  from  a  fulllnch  to  the  right  of 
the  lower  half  of  the  sternum,  to  a  full 
inch  to  the  left  of  the  nipple  line  in  the 
Sixth  space,   in  cases    observed  by  Dr. 


Hope,  Dr.  i\[arkham,  and  myself;  and  in 
two  of  Dr.  Hope's  cases  the  violent  action 
of  the  heart  was  observed  over  the  whole 
front  of  the  chest. 

The  apex-beat  is,  as  a  rule,  feeble,  even 
when  it  extends  from  an  inch  to  an  inch 
and  a  half  to  the  left  of  the  nipple  line, 
being  felt  in  the  sixth  space.  Sometimes 
indeed,  as  in  one  of  Skoda's  cases,  it  is 
imperceptible  ;  and  at  others  it  is  situated, 
even  when  there  is  general  enlargement 
with  hypertrophy  of  the  ventricles,  to  the 
right  of  the  nipple  line,  as  occurred  in 
one  of  M.  Aran's  cases  in  which  the  apex- 
beat  was  in  the  fifth  space,  two  and  a 
half  inches  from  the  sternum ;  and  in  two 
of  the  cases  given  by  Dr.  Gairdner,  who 
points  to  this  restraint  of  the  apex  as  a 
probable  clement  in  the  diagnosis  of  adhe- 
rent pericardium. , 

There  are,  however,  important  excep- 
tions to  the  rule  that  the  apex-beat  is 
usually  restrained  in  its  action  and  some- 
times in  its  position  by  adherent  pericar- 
dium, for  in  two  cases  published  by  me 
in  1844,  the  apcx-ljeat  w;is  far  to  the  left 
and  low  down,  strong,  gradual,  and  pro- 
truding ;  and  as  we  have  seen,  the  apex- 
beat  presented  the  same  condition  in  Dr. 
Markham's,  and  to  a  less  degree  in  iNI. 
Aran's  important  cases. 

The  impulse  was  found  in  the  epigas- 
trium in  Mr.  Burn's  cases,  in  two  of  Dr. 
Hope's,  and  in  four  of  my  own. 

M.  Aran,  in  1844,  gave  the  extinction 
of  the  second  sound  as  the  unique  sign  of 
adherent  pericardium,  on  the  strength  of 
the  absence  or  great  feebleness  of  that 
sound  in  those  cases  reported  by  him. 
He  does  not  distinguish  between  the  sec- 
ond sound  over  the  pulmonary  artery  and 
right  ventricle,  and  that  over  the  left  ven- 
tricle. Dr.  Markham  describes  the  sec- 
ond sound  as  being,  in  his  case  with 
mitral  incompetence,  very  loud,  heard 
like  a  beat,  over  the  pulmonary  artery, 
while  there  was  no  second  sound  over  the 
apex.  In  one  at  least  of  my  cases  ob- 
served at  Nottingham  the  second  sound 
was  loud  or  natural  over  the  right  ven- 
tricle, wdiile  it  was  indistinct  and  dull  at 
the  apex,  and  in  two  of  the  cases  given 
above  the  second  sound,  loud  over  the 
pulmonary  artery  and  right  ventricle,  was 
feeble  at  the  apex  of  the  heart. 

The  last  ]ihysical  sign  that  I  shall  con- 
sider is  the  movement  of  respiration  in 
relation  to  adherent  pericardium.  In 
two  cases  of  adherent  pericardium  ob- 
served by  myself  in  Nottingham,  the  in- 
spiratory movement  of  the  abdomen  at  its 
centre  was  equal  to  that  at  its  sides  : 
althouo-h  in  health,  the  central  move- 
ments''are  from  two  to  three  times  as 
n-reat  as  the  lateral  movements  of  the 
abdomen.      At  the  same  time  in  both 
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those  eases  the  lower  half  of  the  sternum 
fell  inwards,  or  was  drawn  backwards, 
and  the  left  ribs,  from  the  fourth  to  the 
sixth,  either  retracted  or  were  stationary, 
or  had  much  less  movement  during  inspi- 
ration, than  the  corresponding  right  riljs. 
The  retraction  of  the  sternum  was  caused 
by  the  forcible  displacement  downwards 
of  the  central  tendon  of  the  diaphragm, 


where  it  forms  the  floor  of  the  pericar- 
dium ;  and  as  under  these  circumstances 
the  lungs  could  not  iuterpose  themselvL'.s 
between  the  heart  and  the  sternum,  that 
bone  was  partly  forced  backwards  by 
atmospheric  pressure  and  partly  drag>;i'd 
backwards  by  the  adherent  heart,  wfieii 
drawn  somewhat  downwards  by  the  dia- 
phragm. 


E^DOCAEDITIS. 

By  Francis  Sibson,  M.D.,  F.R.S. 


Endocaeditis,  to  a  greater  extent 
even  than  pericarditis,  is  chiefly  associ- 
ated with  acute  rheumatism.  The  extent 
to  which  this  is  the  case  will  he  seen  by 
the  study  of  the  accompanying  table  at 
page  G21,  from  which  it  may  be  seen  that 
endocarditis  without  pericarditis  was  es- 
tablished in  one-third  of  the  cases,  or  in 
107  out  of  a  total  number  of  325.  If  to 
these  we  add  those  cases  with  pericarditis 
that  were  also  aifeoted  with  endocarditis, 
amounting  to  54,  we  find  that  endocarditis 
attacked  one-half  of  the  cases  of  acute 
rheumatism,  or  1(51  in  32."i.  In  addition 
to  these  cases,  in  which  the  presence  of 
endocarditis  was  rendered  certain  by  the 
character  of  the  signs  and  symptoms  ob- 
served during  the  attaclv,  there  was  a  con- 
siderable proportion  of  the  cases,  amount- 
ing to  one-fourth  of  the  whole  (76  in  3-2."i), 
in  which  endocarditis  was  either  threat- 
ened (in  03)  or  very  probable  (in  13). 
Endocarditis  is  not,  however,  limited  to 
acute  rheumatism,  being  also  present  in  a 
considerable  proportion  of  cases  alFected 
with  chorea,  and  in  a  small  but  uncertain 
number  of  those  with  pyremia  and 
Bright's  disease.  Cases,  also,  of  estab- 
lished valvular  disease  of  the  heart  are 
subject  to  intermitting  attacks  of  endocar- 
ditis alfecting  the  diseased  valves. 

I  shall,  in  this  article,  (1)  first  give  a 
brief  account  of  the  anatomical  appear- 
ances that  present  themselves  after  death 
in  endocarditis,  and  then  (2)  a  clinical 
history  of  rheumatic  endocarditis,  as  it 
presented  itself  in  the  cases  with  acute 
rheumatism  under  my  care  in  St.  Mary's 
Hospital,  during  the  years  1851  to  1869-'7() ; 
those  cases  being  divided  into  two  series, 
an  earlier  series  from  1S51  to  ISijG.  and  a 
later  series,  treated  by  means  of  rest,  from 
1867  to  1860-70. 


I.— The  AN-ATOjncAL  Appearances 
Observed  in  Cases  of  Endocar- 
ditis. 

The  anatomical  appearances  found  af- 
ter death  in  cases  of  endocarditis  have 
been  well  described  from  actual  observa- 
tion in  the  excellent  and  readily  available 
works  of  Eokitansky,'  Hasse,^  and  Eind- 
fleisch,^  which  have  been  well  tran.slated  ; 
and  in  the  original  and  interesting  lec- 
tures of  Dr.  Moxon''  and  manual  of  Dr. 
Payne.* 

The  inflammation  of  the  interior  of  the 
heart  is  as  a  rule  limited  to  the  left  ven- 
tricle, this  being  evidently  due  to  the 
great  labor  to  which  that  ventricle  is  sub- 
jected when  it  drives  the  blood  into  the 
arteries  of  the  system,  and  to  the  com- 
paratively slight  eifort  with  which  the 
right  ventricle  sends  its  blood  through 
the  vessels  of  the  lungs.  In  the  foetal 
state,  the  right  side  of  tlie  heart,  which  is 
then  the  most  powerful  side,  and  has  the 
greatest  amount  of  work  to  do,  is  sulyect 
to  endocarditis,  judging  by  the  frequency 
with  which  the  pulmonary  valves  are  ad- 
herent, so  as  to  contract  the  orifice  of  the 
pulmonary  artery.  Dr.  If  orman  Cheevers 
finds  that  sixty  such  cases  have  been  ob- 
served by  various  authors.      The  mitral 

'  Rokitansky,  Pathological  Anatomy,  Syd. 
Soc.  iv.  175. 

'  Hasse,  Pathological  Anatomy,  Syd.  Soo. 
124. 

3  Rindfleisch,  Pathological  Histology,  New 
Syd.  Soc.  i.  279. 

^  Dr.  Wilks  and  Dr.  Moxon,  Pathological 
Anatomy,  125. 

5  Dr.  Jones,  Dr.  Siereking,  and  Dr.  Payne, 
Pathological  Anatomy,  384. 
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and  aortic  valves  are  the  chosen  seat  of 
endocarditis,  and  especially  the  mitral 
valve.  It  is  not,  however,  the  whole  of 
either  valve  that  is  the  immediate  seat  of 
the  inflammation ;  which,  as  a  rule,  is 
Umited  to  the  lines  and  surfaces  of  con- 
tact of  the  valves,  close  to  the  edges  of 
their  flaps  where  they  come  together  and 
press  against  each  other  so  as  to  close 
their  respective  apertures.  The  aortic 
valve  is  shut  by  the  blood  quietly  filling 
the  sinuses  towards  and  at  the  end  of  the 
systole  and  during  the  diastole.  The 
blood,  when  the  sinuses  are  filled,  presses 
the  sides  of  the  flaps  against  each  other 
with  a  diffused  and  equal  but  firm  pres- 
sure. This  pressure  is  made  on  the  first 
closure  of  the  valve  at  the  end  of  the  sys- 
tole, by  the  blood  filling  the  sinuses  ;  but 
this  pressure  is  suddenly  reinforced  by  the 
back-stroke  or  return  wave  of  blood, 
caused  by  the  recoil  of  the  distended  aorta 
and  arteries,  which  propels  the  blood 
equally  in  every  direction,  forwards  and 
sideways,  as  well  as  backwards  with  a 
return  stroke,  which  beats  on  the  aortic 
valve  sinuses,  and  the  ascending  aorta, 
and  which  causes  the  second  sound,  which 
follijws  the  closure  of  the  valve  by  the 
tenth  of  a  revolution  of  the  heart's  action. 
Afterwards  the  pressure  of  the  aortic 
flaps  upon  each  other  is  kept  up  during 
the  diastole  by  the  pressure  of  the  blood, 
due  to  the  steady  contraction  of  the  coats 
of  the  aorta  and  its  branches.  The  pres- 
sure upon  the  aortic  flaps  bears,  not  upon 
their  exact  margins,  but  upon  their  sur- 
faces of  contact,  a  little  within  those 
margins,  and  upon  the  sesamoid  bodies  ; 
and  the  endocarditis  affects,  not  the  exact 
margins  of  the  flaps,  but  their  surfaces  of 
contact. 

The  mitral  valve  is  shut  on  exactly  the 
same  principle  as  the  aortic  valve,  by  the 
pressure  of  the  blood  driven  during  the 
systole  into  the  small  open  cells  on  the 
under  or  ventricular  surface  of  the  valve, 
in  the  manner  described  and  figured  at 
page  392.  The  force  with  which  the  blood 
presses  upon  the  closed  mitral  valve, 
owing  to  the  contraction  of  the  ventricle, 
is  much  greater  than  the  force  with  which 
the  blood  presses  upon  the  aortic  valve, 
owing  to  the  recoil  of  the  previously  dis- 
tanded  walls  of  the  aorta.  The  flaps  of 
that  valve  are  pressed  together  by  the 
backward  portion  only  of  the  effect  of  the 
recoil  of  the  aorta  walls,  which  expands 
itself  in  every  direction  ;  and  that  force  of 
recoil  is  itself  but  a  portion  of  the  original 
propulsive  force  of  the  left  ventricle,  which 
presses  with  its  full  jjower  upon  the  closed 
mitral  valve.  The  surfaces  or  lines  of 
contact  and  closure  of  the  mitral  valve  ex- 
tend along  and  just  within  the  borders  of 
its  two  flaps.  This  border  of  contact  is 
not  a  mere  edge,  but  a  surface  or  line  of 
adaptation,  niade  up  of  the  small  bead- 


shaped  cells,  that  dove-tail  into  each  other 
along  the  marghis  of  the  flaps ;  those 
flaps  being  held  in  their  place  by  the 
sinmltaneous  contraction  of  the  papillary 
muscles,  acting  on  their  tendinous  cords  ; 
the  result  is  that  the  margins  of  contact 
of  the  mitral  flaps  press  against  eacli  other 
when  the  valve  is  shut  with  nuioh  greatir 
tension,  force,  and  concentration,  than 
the  margins  of  contact  of  the  aortic  valve; 
under  the  triple  agency  of  a  finer  margin 
of  contact,  greater  pressure  of  blood,  and 
the  muscular  force  and  tendinous  traction 
proper  to  the  valve.  The  mitral  valve, 
which  is  situated  in  the  muscular  centre 
of  the  ventricle  and  in  the  focus  of  its  in- 
ternal inflammation,  is  more  immediately 
and  frequently  subjected  to  endocarditis 
than  the  aortic  valve,  which  has  broader 
surfaces  of  contact,  less  pressure  of  blood, 
and  no  muscular  and  tendinous  traction. 

Endocarditis,  as  I  have  said,  d(jes  not 
therefore  attack  the  very  rim  of  the  flaps 
of  the  mitral  valve  at  the  attachment  of 
their  outspreading  tendinous  cords,  but 
the  line  or  margin  of  contact  just  within 
the  edges  of  the  valves.  "When  the  mitral 
valve  is  inflamed,  a  frill  of  small  bead-like 
granulations  lines  the  whole  proper  bor- 
der of  contact  and  closure  of  the  valve  ; 
and  tends  to  prevent  their  perfect  adapta- 
tion, and  to  cause  regurgitation  through 
the  valvular  aperture  when  the  ventricle 
contracts.  These  prominences  consist  of 
a  swelling  and  granular  disintegration  of 
the  connective  tissue,  with  softening  of  the 
intercellular  structure.  Each  of  these 
prominences  is  covered  by  a  cap  of  fibrin 
deposited  from  the  blood  in  the  manner 
well  represented  by  Eindfleisch.'  Endo- 
carditis affects  the  surfaces  of  contact  of 
the  aortic  valve  in  the  same  way  that  it 
affects  those  of  the  mitral  valve. 

This  is  the  usual  manner  in  which 
endocarditis  affects  the  mitral  and  aortic 
valves,  whether  the  parent  affection,  ren- 
dering those  parts  prone  to  inflammation, 
be  acute  rlieumatism,  chorea,  or  pytemia. 
Sometimes,  however,  the  inflammation 
deepens  at  its  original  seat  on  the  surfaces 
of  contact  of  the  mitral  valve,  and  extends 
beyond  those  surfaces,  so  as  to  affect  a 
large  portion  of  the  flaps  of  the  valve  on 
their  ventricular  surface.  Under  these 
circumstances,  the  inflamed,  softened, 
and  thickened  structures  may  undergo 
granular  degeneration,  and  its  ventricular 
layer  may  become  broken  or  ulcerated. 
The  auricular  layer  of  the  valve  thus 
tends  to  yield  before  the  pressure  of  the 
blood,  wh'ich  forces  its  way  through  the 
breach  in  the  ventricular  layer,  and  to 
form  pouches  or  aneurisms  protruding 
into  the  left  auricle.  The  auricular 
layer  may  then  be  involved  in  the  inflam- 
mation, and  become  in  turn  subjected  to 


1  Loo.  cit.  p.  281,  fig.  87. 
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granular  disintegration  and  breaking  up 
of  tissue,  so  that  the  flap  of  the  valve  may 
become  perforated.  The  fibrin  of  the 
blood  deposits  itself  everywhere  on  the 
inflamed  surfaces,  often  in  the  form  of 
vegetations,  which  may  liecome  exten- 
sive ;  and  thus  the  fibrin  often  lines, 
closes,  and  conceals  the  perforation. 

We  have  already  seen  how  many  points 
in  its  favor,  as  regards  its  tendcucj'  to 
endocarditis,  the  aortic  valve  presents 
over  the  mitral ;  and  it  presents  another 
in  this  respect — that  while  the  pressure 
of  the  blood  bears  directly  upon  the  in- 
flamed surface  of  contact  of  the  mitral 
valve  during  its  closure  at  the  time  of  the 
systole,  the  pressure  of  the  blood  does  not 
bear  upon  the  inflamed  ventricular  sur- 
face of  contact  of  the  aortic  valve  when 
it  is  closed  at  the  time  of  the  ventricular 
diastole,  but  upon  the  uninllanied  upper 
or  aortic  surface  of  the  valve.  Although 
this  condition,  favorable  to  the  aortic 
valve,  exists,  I  have  seen  preparations  in 
which  a  small  aneurism,  or  aneurisms,  of 
one  or  more  of  the  flaps  of  the  aortic  valve 
protruded  downwards  into  the  ventricle. 

The  advantages  are  not,  however,  en- 
tirely on  the  side  of  the  aortic  valve  when 
it  is  affected  with  endocarditis ;  for  a 
serious  counterbalancing  disadvantage 
exists  under  such  circumstances,  as  I  shall 
now  mention.  The  sesamoid  body,  and 
the  margin  or  surface  of  contact  of  the 
valve  on  each  side  of  the  sesamoid  body, 
which  are  the  seat  of  endocarditis  when 
it  affects  the  aortic  valve,  receive  the  di- 
rect pressure  of  the  column  of  blood  in  the 
aorta  ;  and  those  parts,  which  are  softened 
b}^  the  inflammation,  tend  therefore  to  be 
pushed  downwards  towards  the  ventricle 
during  the  ventricular  diastole  ;  with  the 
elTect  of  sometimes  producing  retrover- 
sion of  the  sesamoid  body,  and  to  a  greater 
or  less  extent  of  the  softened  flap,  of 
which  it  is  the  centre.  AVe  here  see  the 
great  disadvantage  in  which  the  inflamed 
aortic  valve  is  placed  from  the  want  of 
tendinous  cords  and  papillary  muscles  to 
support  its  flaps  when  rendered  soft  and 
yielding  by  endocarditis. 

Another  special  evil  accruing  to  the 
aortic  valve  from  a  similar  class  of  cause, 
is  the  tendency  of  the  sesamoid  body,  and 
the  adjoining  portion  of  the  flap  ait'eeted 
with  endocarditis,  to  lay  hold  of  deposits 
of  fibrin,  from  the  regurgitating  stream  of 
blood,  with  the  effect  of  establishing  a 
chain  of  filjrinous  vegetations,  which  form 
one  upon  another,  and  which  hang  pend- 
ant into  the  left  ventricle,  being  forced  in 
that  direction  by  the  return  current  of 
blood.  When  this  chain  of  fibrinous  con- 
cretions forms  upon  either  the  right  or 
the  left  posterior  flap  of  the  valve,  it  is 
driven  downwards  and  backwards  by  the 
stream  of  regurcitation,  so  as  to  lieat 
against  and  rest  upon  the  anterior  flap  of 


the  mitral  valve,  with  the  effect  of  cniisinc 
ulcerative  endocarditis  of  that  flap.  As 
the  blood  n-gurgitating  from  the  aorta 
into  the  ventricle  beats  upon  that  flap,  it 
parts  with  its  fibrin  which  clings  to  the 
inflamed  surfaces  of  the  mitral  valve,  and 
forms  on  these  a  second  chain  of  fibrinous 
concretions. 

The  flaps  of  the  mitral  valve  are,  as  we 
have  seen,  the  principal  seat  of  endocar- 
ditis, but  inflanmiation  may  also  attack 
the  papillary  muscles,  and  especially 
where  they  are  brought  into  contact  with 
each  other  towards  the  end  of  the  systole, 
and  cause  fibroid  degeneration  of  those 
muscles.  The  tendinous  cords  may  also 
sometimes  become  inflamed,  softened,  and 
disintegrated,  when  the  grave  result  of 
rupture  of  the  cord  may  ensue. 

I  have  just  given  a  series  of  notable  in- 
stances of  the  occurrence  of  endocarditis, 
locally  excited  by  the  contact  with  each 
other  of  the  two  opposing  surfaces  of  the 
valve  ;  of  two  adjoining  papillary  mus- 
cles ;  and  of  a  pendant  chain  of  fibrinous 
concretion  beating  against  the  anterior 
flap  of  the  mitral  valve.  These  are  not 
the  only  parts  of  the  interior  of  the  heart 
that  may  be  inflamed  from  this  cause,  for 
wherever  two  surfaces  of  the  endocar- 
dium come  into  contact  with  and  rub 
against  each  other,  endocarditis  may  be' 
excited  in  both  of  those  surfaces.  The 
influence  of  the  labor  of  the  left  ventricle 
and  the  mutual  contact  of  its  internal 
surface  in  tending  to  produce  endocar- 
ditis is  illustrated  in  an  ori^dnal  and  able 
manner  by  Dr.  Moxon.  I  would  refer  to 
his  work  and  to  the  others  already  named 
for  the  study  of  the  various  effects  of  endo- 
carditis. 

Among  the  effects  of  endocarditis,  I 
would  here  simply  name  the  formation 
of  vegetations  on  the  inflamed  valves, 
already  in  part  illustrated  ;  the  produc- 
tion of  embolism  by  the  washing  away 
from  the  vegetations  of  fibrin  into  the 
current  of  the  blood  ;  the  ulceration  of 
the  surface  of  the  endocardium ;  the 
establishment  of  valvular  disease  from 
the  thickening  and  enlargement  of  the 
valves  ;  the  contraction,  adhesion,  or  re- 
troversion, and  perforation  of  their  flaps; 
the  rupture  of  the  tendinous  cords ;  the 
formation  of  aneurisms  of  the  valves ; 
the  fibroid  and  atheromatous  degenera- 
tion of  the  fibrous  and  muscular  struc- 
tures of  the  ventricle  ;  the  production  of 
aneurisms  of  the  heart ;  and  other  effects 
that  will  be  found  described  in  the  works 
to  which  I  have  referred. 


II.— CLINICAL  HISTORY  OF  BHEU- 
MATIC  ENDOCARDITIS. 

The  accompanying  analytical  tables  of 
32.J  cases  of  acute  rheumatism  under  my 
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care  in  St.  Mary's  Hospital  during  the 
years  1851-66,  show  the  proportion  in 
whicli  tliose  cases  were  free  from  endocar- 
ditis, and  were  tin-eatened  witli  or  at- 
tacked by  that  affection  ;  and  the  number 
that  were  attaclced  by  pericarditis,  dis- 
tinaiuisliing  those  witli  established  endo- 


carditis ;  also  those  in  which  endocarditis 
was  doubtful,  and  those  in  which  it  was 
absent. 

The  analyses  contained  in  the  tables 
sufficiently  indicate  the  reasons  for  ar- 
ranging the  cases  in  the  manner  adopted. 


TABLE  SHOWING  THE  CONDITION  OF  THE  CASES  OP  ACUTE  RHEUMATISM   WITH 
ESPECIAL  RELATION  TO  THE  ABSENCE  OR  PRESENCE  OF  ENDOCARDITIS. 

I.^Cases  of  Acute  Rheumatism  in  which  there  was  no  Endocarditis. 

Affection  of  joints  somewhat  severe  or  moderate,  no  general  illness,  no  palpitation,  signs 

over  heart  not  named         •••.........  2 

Joint  affection  slight,  some  general  illness,  heart  not  named 13 

Joint  affection  not,  or  scarcely  severe,  some  or  little  general  illness,  heart  sounds  healthy  10 
Joint  affection  not,  or  somewhat  severe,  some  or  considerable  general  illness,  heart  not 

named       ...............  5 

Joint  affection  not  severe,  some  or  considerable  general  illness,  heart  sounds  healthy      .  10 

Joint  affection  severe,  some  general  illness,  heart  not  named  ......  6 

Joint  affection  somewhat  severe,  considerable  general  illness,  heart  sounds  healthy,  or 

loud  and  ringing 7 

Joint  affection  severe,  some  general  illness,  heart  sounds  healthy 11 

No  description  of  state  of  joints,  or  general  illness,  heart  sounds  feeble  ....  1 
Joint  affection  not,  or  rather  severe,  slight  or  no  general  illness,  slight  prolongation  of 

flrst  sound          ............'..  7 

Joint  affection   rather    severe,  slight  or  no  general  illness,  doubtful  occasional  obscure 

murmur     ...............  1 

Previous  valve-disease,  mitral  regurgitation    .........  2 

Death,  delirium       ...."... 4 

I.— Total         .         .  , 79 

11. — Cases  of  Acute  Rheumatism  in  which  Endocarditis  was  threatened. 

Some  general  illness,  pain  over  the  cardiac  region,  heart  not  named        ....  1 

Great  general  illness,  pain  left  side,  or  region  of  heart,  signs  of  heart  not  named    .         .  2 

Great  general  illness,  pain  left  side,  heart  sounds  healthy       ......  3 

Great  general  illness,  pleurisy,  heart  sounds  healthy      .......  1 

Great  or  considerable   general  illness,  pain  left  side,  or  region  of  heart,  heart  sounds 

healthy 8 

Great  general  illness,  delirium,  pain  left  side 1 

Considerable  general  illness,  first  sound  very  loud 3 

Considerable  general  illness,  doubling  of  first  sound        .......  1 

Considerable  general  illness,  first  sound  or  heart  sounds  feeble  or  indistinct   ...  3 

General  illness,  pain  over  region  of  heart  or  left  side,  first  sound  indistinct  or  muffled    .  2 

Slight  general  illness,  prolonged  flrst  sound 13 

Great  general  illness,  prolonged  first  sound     .........  3 

Great  general  illness,  lung  affection,  prolonged  first  sound 4 

General  illness,  pain  in  region  of  heart  or  chest,  prolonged  first  sound    .         .         .         .10 

Little  general  illness,  faint  or  obscure  murmur  early  or  late  in  the  attack  ...  5 
Considerable   general  illness,   obscure  murmur  after  cessation  of  attack   (endocarditis 

probable)           .......         1 

Previous  valve  disease,  considerable  general  illness ■ ^ 

II.— Total ti3 


///. —  Cases  of  Acute  Rheumatism  in  which  Endocarditis  was  probable. 

Great  general  illness,  pulmonary   apoplexy  in  1,  prolonged  flrst  sound  (situation  un- 
known), almost  a  murmur  in  1,  a  pulmonic  murmur  in  1         .         .         •         •         • 

Great  general  illness,  severe  cough  in  2,  prolonged  first  sound  at  apex,  almost  a  mitral 
murmur  in  2,  almost  a  tricuspid  murmur  in  1,  a  pulmonic  murmur  in  3  .         . 

Great  general  illness,  prolonged  first  sound  at  right  ventricle,  almost  a  tricuspid  mur- 
mur, and  a  pulmonic  murmur  .         .         .         .         •         •         •         'j  •     i 

Slight  general  illness,  tricuspid  murmur,  ending  in  prolonged  first  sound  ml         . 

Slight  general  illness,  previous  or  established  mitral  regurgitation  murmur  did  not  vary 
materially  in  1,  murmur  became  louder  in  1      •         ■         •      ^. "         "     -.'.-^    ar,r+,v 

Considerable  general  illness,  previous  or  established  mitral-aortic  regurgitation,  aortic 
murmur  absent  at  flrst  in  1,  mitral  murmur  became  musical  ml. 

III.— Total        . 


2 
13 
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IV,— Cases  of  Acute  Rhewnatixw  in  which  Endocarditis  was  present  without  Pericarditis. 
Prolongation  of  first  sound,  almost  a  murmur,  pain  in  heart  1,  in  chest  1,  extreme 
general  illness    ......•■ 

Tricuspid  murmur,  murmur  absent  on  recovery 
Tricuspid  murmur,  murmur  lessening  on  recovery   . 

Tricuspid  murmur — Total        .         .         .         .  • 

Mitral  murmur,  murmur  disappearing  on  recovery  . 
Mitral  murmur,  murmur  lessening  on  recovery 
Mitral  murmur,  murmur  established  on  recovery 
Inflammation  of  mitral  valve,  died,  murmur  in  1,  no  note  of  murmur  in  1 

Mitral  endocarditis  total,  mitral  murmur  in  50,  no  note  of  murmur  in  1 

Aortic  murmur,  murmur  disappearing  on  recovery 

Aortic  murmur,  aortic  regurgitation  established  on  recovery     .... 

Aortic  murmur — Total    .......... 

Mitral-aortic  murmur,  murmur  disappearing  on  recovery  .... 

Mitral-aortic  murmur,  mitral  murmur  established,  aortic  murmur  disappearing 
Mitral-aortic  murmur,  mitral-aortic  regurgitation  established  .... 

Mitral -aortic  murmur — Total  ........ 

Previous  valvular  disease,  mitral  regurgitation         .         .         . 

Previous  valvular  disease,  mitral  and  tricuspid  regurgitation  .... 

Previous  valvular  disease,  mitral  regurgitation,  adherent  pericardium  aortic  regurgi 
tation  ........■•••• 

Previous  valvular  disease,  aortic  regurgitation  ..... 

Previous  valvular  disease,  mitral-aortic  regurgitation  (tricuspid  murmur  2) 

Previous  valvular  disease — Total    ....... 

IV. — Total  cases  of  Endocarditis     ....... 


7 
6 

—  13 
25 
10 
14 

2 

—  51 
5 
5 

—  10 
3 
2 
4 

—  9 
6 
3 


■    22 
*I07 


V. — -Cases  of  Acute  Rheumatism  with  Endopericarditis. 


Heart 

Previously 

healthy, 

4G. 


Tricuspid  murmur, 


I  Murmur  disappearing  on  recovery. 
Murmur  established  on  recovery, 


'Murmur  disappearing  on  recovery,     ) 

'    1  ) 


\] 


mitral   17,  aortic  1,  mitral  aortic 
Murmur  lessening  on  recovery,  mitral. 
Murmur  established  on  recovery,  mit- 
ral 11,  mitral-aortic,  5 


Mitral  murmur,  36 

Aortic  murmur,  1 

Mitral-aortic  murmur,  6 

Total  cases  of  endocarditis  in  which  the  heart  was  previously  healthy 

Cases  of  endocarditis  with  previous  valvular  disease,  mitral  5,  mitral-aortic  3 . 

Total  cases  with  endopericarditis    ....  ... 

IV.,  V. — Total  with  endocarditis    ....  ... 

VI. — Cases  of  Acute  Rheumatism  with  Pericarditis ;  Enodcarditis  being  doubtful 

VII. —  Cases  of  Acute  Rheumatism  vnth  Pericarditis  in  which  there  was  no  Endocarditis 
v.,  VI.,  VII.   Cases  of  acute  rheumatism  with  pericarditis. — Total 
Grand  total  of  cases  of  acute  rheumatism         ...... 


19 


16 


43 


46 


54 
Itil 


63 
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*  lOS  cases  of  endocarditis  appear  in  the  tables  at  pages  475-476.     I  find  that  one  of  those 
cases  has  been  accidentally  enumerated  twice  over,  a  woman,  aged  23. 


I  have  considered  the  cases  of  endocar- 
ditis according  to  the  character  of  the 
valvular  affection  of  the  licart  due  to  tlie 
inflammation  of  the  interior  of  the  ven- 
tricle, and  have  arranged  these  cases  into 
those  (I.)  with  an  uncomplicated  tricuspid 
murmur;  (II.)  with  mitral  regurgitation  ; 
(III.)  with  aortic  regurgitation,  (1)  not 
accompanied  hy  a  mitral  murmur,  and  (2) 
accompanied  hy  a  mitral  murmur  ;  (IV. ) 
with  prolongation  of  the  first  sound  with- 
out a  murmur ;  (V.)  with  endocarditis 
supervening  upon  previous  valvular  dis- 
ease. 

I.— Cases  of  EnEtriiATic  Endocar- 
ditis W^ITH  AN  UNCOItlPIilCATED  TRI- 
CUSPID MUKMIJE. 

In  a  moderate  proportion  of  the  cases 
of  rheumatic  endocarditis  under  my  care 


in  St.  Mary's  Hospital  during  the  fifteen 
years  ending  1866 — amounting  to  13  out 
of  a  total  numher  of  107,  or  one  in  eight 
— there  was  a  murmur  over  the  right  ven- 
tricle from  regurgitation  through  the  tri- 
cuspid valve,  without  a  mitral  murmur. 
In  nearly  all  of  these  cases  there  was  a 
greater  or  less  amount  of  general  illness, 
and  in  one-third  of  them  (4)  there  was 
pain  in  the  region  of  the  heart.  A  tri- 
cuspid murmur  was  present  also  in  2 
cases,  in  which  endocarditis  was  probable, 
and  in  2  that  have  been  included,  with  a 
little  doubt,  among  the  cases  of  pericar- 
ditis. 

In  the  majority  of  these  cases  the  mur- 
mur had  disappeared  when  recovery  was 
established  ;  and  in  the  remainder  the 
murmur  was  then  diminishing  in  loud- 
ness, extent,  and  clearness. 

This  tricuspid  murmur  is  usually  pres- 
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ent  over  the  body  of  the  heart,  or,  in  other 
terms,  over  the  right  ventricle  ;  and  ex- 
tends from  the  lower  half  of  the  sternum 
to  a  line  a  little  within  the  left  nipple, 
which  line  corresponds  with  the  ventricular 
septum,  and  from  the  third  to  the  sixth 
cardiac  cartilage.  The  presence  of  this 
murmur  in  these  cases  over  the  right  ven- 
tricle in  the  early  stage  of  endocarditis, 
and  that,  too,  when  no  other  murmur  pre- 
vails, naturally  suggests  to  the  mind  at 
first  sight  that  it  is  due  to  endocarditis 
afl'ecting  the  right  ventricle  and  the  tri- 
cuspid valve. 

This  inference  is,  however,  forbidden  by 
the  following  considerations  : — 

(1)  Endocarditis  and  disease  the  result 
of  endocarditis  of  the  tricuspid  valve,  are 
very  rarely  discovered  on  dissection  in 
those  who  have  died  from  rheumatic  in- 
flammation of  the  interior  of  the  heart,  or 
from  valvular  disease,  the  eftect  of  such 
inflammation. 

(2)  The  tricuspid  murmur,  when  un- 
compliGated  with  disease  of  the  mitral 
valve,  was  not  established  in  anj'  of  my 
cases,  but  had  either  ceased  altogether,  or 
was  steadily  declining  on  the  recovery  of 
the  patient. 

(3)  The  tricuspid  murmur  ivas  fre- 
quently associated  with  a  mitral  murmur, 
and  less  often  with  a  mitral-aortic  or  an 
aortic  murmur  of  recent  origin. 

A  tricuspid  murmur  was  present  over 
the  right  ventricle  in  one-half,  or  '27  in  50, 
of  the  cases  with  recent  mitral  murmur. 
In  7  of  those  27  cases  the  presence  of  a 
tricuspid  murmur  was  somewhat  doubtful. 
In  eight  of  those  cases  the  mitral  was  pre- 
ceded by  the  tricuspid  murmur,  and  in 
six  of  these  the  tricuspid  murmur  had 
censed  to  be  audible  when  the  mitral  came 
into  play.  In  thirteen  other  cases  both 
murmurs  were  present  when  they  were 
first  noticed,  which  was  at  the  time  of  ad- 
mission, in  fully  one-half  of  those  patients. 
The  mitral  murmur  appeared  before  the 
tricuspid  in  five  cases.  The  tricuspid 
murmur  disappeared  when  the  mitral 
murmur  was  still  audible  in  two-thirds  of 
the  cases  (16  in  27);  both  murmurs  ceased 
at  the  same  time  in  seven  instances  ;  and 
in  four  the  tricuspid  murmur  outlived  tlie 
mitral.  A  tricuspid  murmur  was  also 
present  in  one-third  (.3  in  10),  of  the  cases 
of  endocarditis  with  mitral  disease  of  old 
standing. 

A  tricuspid  murmur  was  present  in  two 
or  three  of  the  eight  cases  of  mitral-aortic, 
and  in  about  four  of  the  ten  cases  of  aortic, 
regurgitation  of  recent  origin  ;  and  in  two 
of  the  five  cases  with  aortic,  and  none  of 
the  seven  instances  with  mitral  aortic 
valvular  disease  of  old  standing  affected 
with  endocarditis. 

(4)  I  have  observed  tricuspid  regurgita- 
tion as  a  marked  and  lasting  feature  in  a 
case  of  button-hole  contraction  of  the 


mitral  valve  ;  in  several  instances  in  which 
the  tissue  of  the  hmg  was  permanently 
condensed,  owing  to  repeated  attacks  of 
bronchitis  ;  in  patients  atlectod  with  con- 
tracted granular  kidney,  in  whom  obstruc- 
tion of  the  pulmonary  circulation,  with 
enlargement  of  the  right  ventricle,  had 
followed  upon  obstruction  of  the  systemic 
circulation,  with  its  attendant  tension, 
dilatation,  and  thickening  of  the  systemic 
arteries,  and  hypertrophy  of  the  left  ven- 
tricle. 

Tliese  circumstances  point  irresistibly 
to  the  conclusion  that  the  tricuspid  regur- 
gitation is  usually  due  to  the  so-called 
"  safety-valve"  function  of  that  valve,  and 
not  to  endocarditis  of  the  right  side  of  the 
heart.  In  all  these  cases  resistance  to  the 
flow  of  blood  through  the  lungs  has  in- 
duced tension  of  the  pulmonary  arteiy, 
and  distension  of  the  right  ventricle  and 
auricle,  with,  as  a  result,  incomplete 
closure  of  the  tricuspid  vahe.  The  pent- 
up  blood  flows  back  through  that  aper- 
ture, and  upcm  the  veins  of  the  system  ; 
with  the  elTect  of  distending  those  veins, 
and  of  giving  proportionate  relief  to  the 
blood  gathered  up  in  excess  in  the  pul- 
monary vessels.  At  each  contraction  of 
the  right  ventricle,  indeed,  instead  of  the 
whole  of  the  blood  flowing  forwards  into 
the  over-charged  pulmonary  artery,  a  por- 
tion of  it  flows  backwards  into  the  right 
auricle,  and  vente  cava;. 

Inflammation  of  the  left  side  of  the 
heart,  even  when  there  is  no  regurgitation 
through  the  mitral  orifice,  impedes  the 
flow  of  blood  from  the  lungs  into  that  side 
of  the  heart ;  and  the  aocunmlation  of  the 
blood  in  the  pulmonary  vessels,  thus 
caused,  induces  and  is  relieved  by  the  tri- 
cuspid regurgitation. 

The  tricuspid  murmur  was  present  on 
admission  in  two  of  the  thirteen  cases  of 
endocarditis  in  which  that  murmur  existed 
with<:)ut  mitral  regurgitation.  In  nine  of 
the  remaining  cases,  the  tricuspid  mur- 
mur was  not  observed  until  from  two  to 
seven  days  after  admission,  and  generally 
on  the  fourth  or  fifth  day.  In  one  case 
the  murmur  did  not  appear  until  the  2ijth 
day  after  admission. 

in  nine  of  these  instances  the  duration 
of  the  illness  before  their  admission  is 
stated.  In  one  of  them  the  murmur  ap- 
peared on  the  7th  dav  ;  in  five,  from  the 
10th  to  the  12th  ;  and  in  two,  from  the 
14th  to  the  10th  day  after  the  beginning 
of  the  attack  of  acute  rheumatism ;  and 
we  may  therefore  infer  that  the  tricuspid 
murmur  generally  comes  into  play  about 
the  10th  or  12th  day  of  the  primary  at- 
tack. 

In  four  instances  the  murmur  was  pre- 
ceded by  a  prolonged  first  sound  over  the 
right  ventricle,  and  in  one  by  a  very  loud, 
and  in  another  by  a  peculiar  booming 
first  sound. 
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In  five  of  the  cases  there  was  direct  : 
evidence  of  endocarditis  at  the  time  of 
admission,  in  the  shape  of  pain  in  the 
heart,  and  a  prolonged  first  sound  ;  al- 
tliougli  tlie  murnau'  did  not  prouomice 
itself  fully  until  several  days  had  elaiised. 
In  two  of  them,  indeed,  the  nuu'mur  did 
not  appear  imtil  there  was  a  marked  im- 
provement in  the  general  symptoms. 

The  duration  cii'  the  tricuspid  murmur 
in  these  cases  was  \ery  x'ariable.  In  two 
instances  it  was  only  oliserved  once,  and 
in  eleven  it  disappeared  in  from  two  to 
nineteen  days  ;  in  eight  tlie  murmur  when 
last  noticedhad  beconu!  nuich  more  fee- 
ble, and  in  three  of  these  the  first  sound 
l)ecame  prolonged  at  the  apex,  at  the 
time  that  the  tricuspid  murmur  was  di- 
minishiug.  In  three  cases  a  iiuhnonic 
murmur,  which  indicates  lessened  tension 
of  the  pulmonary  artery,  appeared  wlien 
the  tricuspid  murmur  was  lessening. 

From  these  oliservations  we  are  enti- 
tled, I  consider,  to  inl'er  :  1.  That  the 
appearance  of  a,  tricuspid  murmur  over 
the  hod}'  of  the  heart,  extending  from  the 
sti'rnuin  to  the  nipple,  and  limited  to  that 
region,  which  corresponds  to  the  right 
ventricle,  is  usually  the  efl'ect  and  the 
evidence  of  endocarditis  atlecting  the  left 
side  of  the  heart.  "_'.  That  when  this 
murmur  is  neither  coupled  with  nor  re- 
placed by  a  mitral  murmur,  we  may 
safely  foretell  that  when  the  inflammation 
leaves  the  heart,  the  vah'es  will  be  per- 
fect and  the  organ  free  from  disease. 

A  tricuspid  murnuu-,  as  I  have  already 
remarked,  is  often  the  prelude,  and  for  a 
time  the  accompaniment,  of  mitral  mur- 
mur in  cases  of  rheumatic  endocarditis. 
The  latter  murmur,  Imwever,  in  two- 
thirds  of  the  cases  (Hi  in  27)  outlives  the 
former,  which  is  essentially  a  transient 
murmur.  I  Ikivc  already  gi\'en  the  pro- 
portion in  which  mitral  regurgitation  is 
accompanied,  ]irece(led,  or  liillowed  hy  a 
tricuspid  murmur  (see;  p.  (i'J-2). 

Tlie  duration  of  the  tricuspid  murmur 
in  these  cases,  in  which  it  was  associated 
■(^'ith  a  mitral  murmur,  though  variable, 
was  usually  short.  In  ten  instances  it 
•was  only  heard  once,  and  that  generally 
on  the  day  of  admission,  but  in  one-half 
of  these  the  existence  of  the  murmur  was 
doubtful ;  in  six  cases  it  was  audible  for 
from  two  to  seven  days,  and  in  seven  from 
nine  to  sixteen  daj-^s  ;  while  in  three,  after 
a  sliort  duration,  it  vanished  and  reap- 
peared after  about  twenty  days,  and  in 
another  case  after  a  much  longer  period. 

The  tricuspid  murmur  appeared  much 
earlier  in  a  large  projiortion  of  those  cases 
in  which  it  was  associated  with  mitral  re- 
gurgitation than  in  those  in  which  it  was 
the  only  murmur  audible.  The  murmur 
was  present  at  the  time  of  admission,  or 
on  the  second  day — in  two-thirds  of  the 
cases  (l'.J  in  27),  iii  which  there  was  both 


a  tricuspid  and  a  mitral  murmur,  and  in 
only  one-sixth  (2  in  1:!)  of  those  in  which 
the' tricuspid  murmur  Av as  alone  audible. 
This  coutrast  Ijctween  the  two  sets  of  cases 
is  more  striking  if  we  date  the  nnimiur 
from  the  beginning  of  the  attack.  The 
tricuspid  murmur  appeared  on  or  lielbre 
tlic  eigbth  day  in  at  least  nine  cases  in 
which  there  was  both  tricuspid  and  mitral 
regurgita,tion  ;  and  in  one  only  in  nine  of 
the  cases  in  which  the  tricuspid  murmur 
was  alone  audible.  In  one  of  the  cast  sin 
which  both  nun-nuns  were  in  full  play  on 
the  day  of  admission,  the  patient  hiid 
been  ill  only  two  days,  iu  two  others  four 
days,  and  in  three  others  a  week.  These 
cases  of  combined  mitral  and  tricuspid 
regurgitation,  in  respect  to  the  niore  rapid 
develoi)ment  of  the  murmur,  and  not  in 
that  respect  only,  jiresent  greater  inten- 
sity, energy,  and  rapidity  of  inflanuiiation 
iu  the  left  cavities  of  the  heart,  than  in 
tlie  cases  iu  which  the  tricusjjid  murnuir 
was  alone  audible.  In  almost  all  the 
cases  of  triiais])id  incompetence  there  was 
at  the  time  of  admission  great  general  ill- 
ness ;  hut  this  and  other  points  of  clinical 
interest  must  be  reserved  until  mitral  re- 
gm-gitation  is  speciallj'  considered.  In 
lour  of  these  cases  the  tricuspid  murmur 
was  replaced  on  its  disappearance  by  a 
transient  ])rolonged  first  sound  over  the 
right  vi'Utricle.  The  tricuspid  regurgita- 
tion I'eappeared  after  being  absent  for  a 
longer  or  .shoi-ter  period  in  five  of  the  p.a- 
tients.  In  tour  of  these  the  renewed  tri- 
cuspid murmur  was  conjoined  with  mitral 
murmur,  but  in  the  remaining  one  it 
cropped  up  alone  47  days  after  it  had  dis- 
appeared, and  34  days  after  the  cessation 
of  the  mitral  murmur. 

The  tricuspid  murmur  is  easily  recog- 
ni/,<'d  by  its  position  and  character.  It  is 
distributed  over  the  right  ventricle  from 
the  sternum  to  the  nipple  and  from  the 
.'!d  cartilage  to  the  Cth,  it  usually  steps  at 
the  septum,  occasionally  extends  over  the 
right  auricle,  to  the  right  of  tlie  lower 
sternum,  aud  is  sometimes  audible  over 
the  epigastrium  Ixdow  the  lower  bomulary 
of  the  heart.  The  tricuspid  murmur  is 
usually  grave  or  even  vibrating  in  tone, 
and  superlicial,  and  it  liegins  with  an  ac- 
cent or  shock,  and  ends  with  the  second 
sound. 

In  cases  of  extensive  mitral  regurgita- 
tion witliout  tricuspid  murmur,  llie  first 
sound  is  feeble  while  the  second  is  inten- 
sified over  the  pulmonary  artery,  owin" 
to  the  tension  of  that  artery,  the  second 
sound  being  usually  loud  over  the  right 
ventricle,  and  sometimes  even  at  the 
ajiex. 

AVhen,  liowever,  mitral  is  coupleil  with 
tricuspid  regurgitation,  the  blood  is 
thrown  liack  upon  the  right  auricle  and 
the  venfe  cava',  the  tension  of  the  pulmo- 
nary artery  is  relieved,  and  the  first  sound 
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over  that  artery  is  moderately  loud,  or 
prolonged,  or  even  murmuring  ;  and  the 
second  sound,  though  perhaps  rather 
loud,  ceases  to  be  intensified. 

The  mitral  murmur  is  usually  softer 
and  less  grave  in  tone  than  the  tricuspid, 
being  more  like  a  bellows-sound  ;  it  ap- 
pears also  to  be  deeper  ;  and  its  point  of 
greatest  intensity  is  situated  to  the  left  of 
the  nipple,  and,  in  endocarditis,  towards 
the  axilla.  When  the  mitral  murmur  is 
loud  and  vibrating,  and  especially  if  ac- 
companied by  a  thrill  over  the  apex,  per- 
ceptible to  the  finger,  it  is  heard  very  ex- 
tensively, radiating  in  every  direction. 
It  then  Ijecomes  audible  over  the  right 
ventricle.  This  transmitted  mitral  mur- 
mur over  that  ventricle  is  readily  distin- 
guished from  the  tricuspid  murmur  origin- 
ating within  the  right  ventricle  itself; 
for  the  transmitted  or  mitral  murmur  is 
accompanied  and  more  or  less  masked  by 
the  normal  first  sound  of  the  right  ven- 
tricle ;  while  the  immediate  or  tricuspid 
murmur,  besides  being  grave  and  shal- 
low, begins  with  an  accent,  and  is  insep- 
arably incorporated  with  the  first  sound 
of  the  right  ventricle. 

When  the  mitral  and  tricuspid  mur- 
murs coexist,  it  is  usually  easy  to  distin- 
guish them  from  each  other  upon  the 
principles  just  stated  ;  for  the  tricuspid 
murmur  over  the  right  ventricle  is  then 
palpably  more  superficial  than  the  apex 
muruiur,  instead  of  being  less  so,  as  it  is 
when  the  mitral  is  alone  audible  ;  the  first 
sound  of  the  right  ventricle  does  not  mask 
or  muffle  the  murmur  ;  and  the  diflerence 
in  tone  of  the  two  murmurs  is  perceptible, 
the  mitral  being  soft  and  smooth,  the  tri- 
cuspid grave  or  vibrating.  Two  cases 
were  typical  instances  of  this  difference  in 
tone  of  the  two  murmurs  when  thus  coex- 
isting ;  in  one  of  them  the  mitral  murmur 
was  a  soft  bellows-sound,  while  the  tri- 
cuspid murmur  was  grave  ;  and  in  the 
other  the  tricuspid  murmur  was  harsh 
and  grating,  while  the  mitral  was  soft. 
When  the  mitral  murmur  is  rasping  and 
vibrating  in  character,  the  difficulty  of 
distinguishing  the  presence  of  a  conjoint 
tricuspid  murmur  is  increased.  An  in- 
stance of  this  was  presented  by  a  patient 
in  whom  the  apex  murmur  was  short  and 
rasping,  while  there  was  a  bellows  sound 
over  the  right  ventricle.  Here  the  rasp- 
ing mitral  murmur  might  have  become 
softened  by  its  transmission  through  the 
ventricle. 

It  is  sometimes  difficult  to  distinguish 
between  a  tricuspid  murmur  and  a  fric- 
tion sound,  especially  when  the  latter  is 
murmur-like  in  character,  as  it  frequently 
is  at  the  beginning  and  towards  the  end 
of  an  attack  of  pericarditis.  The  chief 
points  of  distinction  are — that  the  friction 
sound  is  usually  double  or  to-and-fro  in 
character  ;  the  tricuspid  murmur  being 
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single :  the  friction  sound  is  not  exactly 
rhythmical  with  the  heart  sounds,  those 
sounds  being  readily  heard  distinct  from 
the  friction  sound  wlien  that  sound  is  not 
loud  and  grating,  so  as  to  extinguish 
every  other  noise  ;  the  tricuspid  murmur 
is  incorporated  with  the  heart  sounds  ; 
the  friction  sounds  starts  otf  without  a 
shock,  and  retains  the  same  tone  through- 
out ;  the  tricuspid  murmur  begins  with 
an  accent  or  shock.  The  pressure  test 
usually  clears  up  every  doubt.  When  the 
stethoscope  is  applied  over  the  right  ven- 
tricle with  increased  force,  the  tricuspid 
murmur  may  be  intensified,  but  is  not 
materially  changed  in  character  ;  while 
the  friction  sound  is  usually  both  intensi- 
fi.ed  and  changed  in  tone,  it  ceases  to  be 
murmuring,  and  becomes  grazing,  rub- 
bing, grating,  or  creaking  in  character. 

When  pericarditis  supervenes  upon  a 
tricuspid  murmur,  the  pressure  test  is 
sometimes  in  the  early  stage  almost  essen- 
tial to  the  discover}-  of  the  friction  sound  ; 
sometimes,  however,  the  patient  under 
these  circumstances  is  so  ill  that  you  can- 
not make  pressure.  Local  pain  will  then 
usually  guide  the  treatment,  and  time 
will  clear  up  the  obscurity. 

In  five  of  my  cases,  aortic  regurgitation 
was  accompanied  by  a  tricuspid  murmur ; 
and  in  two  of  these  by  a  mitral  murmur 
also. 

Cases  of  endocarditis  with  aortic  regur- 
gitation present  obstruction  to  the  flow  of 
blood  through  the  lungs,  and  so  may  cause 
tension  of  the  pulmonary  artery  and  tri- 
cuspid regurgitation ;  more,  however, 
owing  to  the  inflammation  of  the  interior 
of  the  left  cavities  and  the  mitral  valve 
itself,  than  to  the  aortic  regurgitation, 
which  is  rarely  sufficient  in  volume  to  in- 
duce congestion  in  the  lungs.  This  is 
shown  by  the  clinical  fact  that  there  were 
four  instances  with  tricuspid  murmur  in 
the  sixteen  cases  of  endocarditis  in  which 
there  was  recent  aortic  regurgitation,  in 
seven  of  which  there  was  mitral  regurgi- 
tation also  ;  while  there  was  no  instance 
of  tricuspid  murmur  in  the  fourteen  cases 
of  endocarditis  in  which  there  was  aortic 
regurgitation  owing  to  the  previous  dis- 
ease of  the  valve,  in  one-half  of  which 
cases  there  was  mitral  regurgitation  also. 

A  tricuspid  murmur  was  present  in 
three  cases  of  endo-pericarditis  ;  and  in 
two  of  those  cases  the  murmur  was  per- 
sistent ;  while  in  one  of  them  it  disap- 
peared, after  the  recovery  from  acute 
rheumatism. 

I  will  give  here  the  jwoportion  in  which 
a  tricuspid  murmur  was  present  in  cases 
of  acute  rheumatism  with  endocarditis 
under  my  care  from  October,  18GG,  to 
1869,  treated  by  means  of  rest. 

There  were  altogether  31  cases  of  endo- 
carditis in  a  total  of  71  of  acute  rheuma- 
tism, and  in  none  of  those  thirty-one  cases 


626 


ENDOCARDITIS. 


■was  one  tricuspid  murmur  present  witli- 
out  a  mitral  or  otlier  murmur. 

While  tlie  tricuspid  murmur  unaccom- 
panied by  another  murmur  ^vas  absent  in 
those  cases  ;  although  it  was  present  in 
the  proportion  of  one  in  eight  of  such  pa- 
tients treated  during  the  previous  fifteen 
years  ;  the  proportion  in  which  the  con- 
joint tricuspid  and  mitral  murmurs  were 
present  was  fully  maintained  in  the  cases 
treated  by  rest.  Mitral  regurgitation  was 
present  without  aortic  regurgitation  in 
twenty  of  those  cases,  and  of  these,  tri- 
cuspid murmur  was  present  in  nine,  or  if 
we  add  two  doubtful  cases,  in  eleven  in- 
stances. 

In  none  of  these  instances  did  the  tri- 
cuspid murmur  precede  the  mitral ;  in 
four  the  two  murmurs  appeared  at  the 
same  time  ;  in  four  the  mitral  preceded 
the  tricuspid  murmur  by  from  one  to 
three  daj's,  and  in  one  (i't)  by  nine  days. 

In  three  of  these  cases  the  mitral  mur- 
mur outlived  the  tricuspid  ;  in  two  it  was 
the  reverse  ;  in  three  tliey  were  combined 
to  the  last,  and  in  the  remaining  case  the 
mitral  murmur  probably  lasted  beyond 
the  tricuspid. 

The  relation  of  prolongation  of  the  first 
sound  over  the  right  ventricle  to  tricuspid 
murmur  will  be  considered  at  pages  628, 
639. 


II.— Cases  of  Bhetimatic  Endocar- 
ditis WITH  a  Mitral  Mue:mue. 

The  mitral  and  the  tricuspid  valves, 
■while  they  correspond  in  general  struc- 
ture and  function,  differ  essentially  in  the 
construction  and  arrangement  of  their 
flaps  and  in  the  whole  setting  of  the  valve. 

The  tricuspid  valve,  as  I  have  already 
stated,  is  composed  of  three  great  flaps 
and  several  intervening  small  ones,  which 
meet  somewhere  about  the  centre  of  the 
valve ;  and  the  aponeurotic  ring  which 
forms  the  base  of  those  flaps  is  surrounded 
on  all  sides  by  muscular  walls.  (See  flo-s. 
47,  48,  p.  385 ;  and  figs.  59,  60,  61,  pp. 
395,396.) 

In  health,  when  the  ventricle  is  not 
over-distended,  the  flaps  of  the  valves 
adapt  themselves  to  each  other  perfectly, 
and  close  the  tricuspid  aperture  com- 
pletely during  the  contraction  of  the 
ventricle. 

[  When,  however,  the  cavity  is  over- 
distended,  as  it  is  under  the  various  cir- 
cumstances which  I  have  already  de- 
scribed, the  flaps  of  the  valve  adapt 
themselves  only  partially  to  each  other, 
especially,  so  far  as  I  have  observed,  at 
the  meeting-point  of  the  three  great  flaps, 
and  regurgitation  ensues.  The  so-called 
"safety-valve"  function  of  the  valve  is 
thus  brought  into  plav,  with  the  effect  of 


relieving  tlie  tension  of  the  vessels  of  the 
lungs,  and  throwing  the  blood  backwards 
upon  the  veins  of  the  system. 

The  result  is  that  the  tricuspid  murmur 
is,  with  rare  exceptions,  not  a  sign  of  in- 
flammation  of  that  valve,  but  of  the  over- 
distension of  the  right  ventricle,  caused 
by  obstruction  to  the  flow  of  blood  throun-h 
the  lungs. 

The  mitral  valve  is  formed  of  one  great 
semilunar  or  convex  flap,  the  base  of 
which  is  incorporated  with  the  powerful 
aponeurotic  structure  that  is  continuous 
with  the  two  posterior  sinuses  of  the  aorta ; 
and  of  a  crescentic  or  horse-shoe  flap, 
complex  in  structure,  being  formed  of 
three  segments,  set  in  the  muscular  walls 
at  the  base  of  the  left  ventricle.  The  set- 
ting of  the  base  of  the  valve  is  therefore 
two-thirds  muscular  and  one-third  apo- 
neurotic. There  is  no  tendency  in  the 
aperture  to  widen  outwards  at  the  base  of 
the  valve  equally  in  all  directions,  for  the 
aponeurotic  structure,  when  healthy, 
though  elastic,  is  practically  unyielding. 
The  single  anterior  semilunar  flap,  held 
in  check  by  its  proper  cords  and  fleshy 
columns,  fills  up  the  posterior  crescentic 
flap  with  perfect  adaptation.  The  edges 
of  the  opposed  flaps  press  against  each 
other  with  increasing  force  in  proportion 
to  the  increasing  pressure  of  the  Ijlood  on 
their  under  surfaces  ;  and  the  over-disten- 
sion of  the  left  cavity  does  not,  owing  to 
the  structure  to  which  I  have  alluded, 
readily  tend  to  widen  the  orifice  and  open 
up  the  valve.  The  healthy  mitral  valve, 
therefore,  when  the  left  ventricle  is  not 
greatly  enlarged,  possesses  only  under 
circumstances  of  extreme  backward  pres- 
sure or  forward  resistance  a  function  like 
the  "safety-valve"  function  of  regurgita- 
tion with  which  the  tricuspid  valve  is 
endowed.  Such  a  function  of  the  mitral 
valve  would  indeed  be  the  opposite  of  a 
"  safety"  valve  function,  for  it  would  im- 
mediately endanger  the  lungs  by  throwing 
the  blood  backwards  upon  their  vessel^. 
(See  figs.  47,  48,  page  385  ;  and  figs.  52-58, 
pp.  391-393.) 

The  result  is  that  when  the  right  ven- 
tricle is  over-distended,  it  relieves  itself 
backwards  through  the  tricuspid  aperture 
upon  the  veins  of  the  system ;  and  that 
when  the  left  ventricle  is  over-distended, 
it,  with  rare  exceptions,  reheves  itself 
directly  forwards  upon  the  arteries  of  the 
system",  and  so  the  lungs  are  spared  in 
both  instances. 

I  derive  the  more  important  evidence  of 
the  correctness  of  this  view  from  the  well- 
understood  pathological  history  of  aortic 
regurgitation  from  widening  of  the  orifice 
of  the  aorta,  owing  to  atheroma  of  its 
walls.  In  those  cases  the  cavity  of  the 
left  ventricle  becomes  greatly,  sometimes 
enormously,  enlarged,  and  yet  I  know  of 
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comparatively  few  instances  of  this  kind 
in  which  the  mitral  valve  was  therefore 
incompetent. 

Mitral  regurgitation,  without  disease  of 
the  structure  of  the  valves,  occurs  most 
frequently  among  cases  in  which  there  is 
great  arterial  tension  owing  to  Bright's 
disease,  and  great  consequent  distension 
of  the  left  ventricle  ;  in  which  cases  there 
is  often  also  an  atheromatous,  or  thick- 
ened state  of  the  mitral  valve,  with,  as  an 
eflfect,  widening  of  the  fibrous  portion  of 
that  aperture,  and  possible  regurgitation. 

Mitral  murmur  is,  as  a  rule,  neither  a 
sign  of  over-distension  of  the  left  ven- 
tricle, nor  of  a  supply  of  blood  to  that 
cavity  too  small  in  amount,  or  too  thin  in 
quality. 

The  existence  then  of  a  mitral  murmur 
in  a  first  attack  of  acute  rheumatism  is  a 
direct  sign  of  inflammation  affecting  the 
left  side  of  the  heart. 

Mitral  regurgitation,  not  connected  with 
previous  disease  of  the  valve,  and  without 
aortic  regurgitation,  was  present  in  50 
out  of  107  cases  of  rheumatic  endocarditis 
under  my  care  in  St.  Mary's  Plospital, 
from  1851  to  1866,  and  in  20  of  31  such 
cases  treated  by  rest  from  1866  to  1869. 
In  twenty-flve  of  the  earlier  series  of  cases 
the  murmur  had  disappeared,  and  in  ten 
others  it  was  lessening  at  the  time  of  the 
patient's  recovery,  while  in  fourteen  of 
them  the  murmur  seemed  to  be  estab- 
lished ;  and  it  was  absent  in  one  and 
present  in  the  other  of  two  fatal  cases  of 
mitral  endocarditis  at  the  time  of  death. 
In  the  cases  of  the  later  series  the  cor- 
responding numbers  were  thirteen,  four, 
and  three,  the  latter  being  the  only  cases 
in  which  the  murmur  was  established  at 
the  time  of  the  patient's  recovery. 

In  one-half  of  the  cases  of  both  sets  the 
mitral  murmur  was  heard  on  the  day  of 
admission  or  the  next  day  ;  the  numbers 
being  28  in  60  of  the  iirst  set,  and  9  in  20 
of  the  second  set.  The  murmur  pre- 
sented itself  within  six  days  of  admission 
in  three-fourths  of  the  remainder,  or 
seventeen  of  the  earlier  and  nine  of  tlie 
later  scries,  and  from  8  to  17  days  after 
admission  in  the  remaining  cases,  amount- 
ing to  one-seventh  of  the  whole. 

Among  the  thirty-seven  cases  of  endo- 
carditis, combining'the  two  series,  admit- 
ted with  mitral  murmur,  one-third,  or 
eleven,  had  been  ill  from  2  to  7  days, 
nearly  one-half,  or  fifteen,  from  8  to  14 
days,  six  from  2  to  4  weeks,  two  for  a  longer 
time,  and  three  for  an  unknown  period. 

The  mitral  murmur  became  audible 
after  admission  in  thirty-six  cases,  and  of 
these  the  murmur  appeared  in  six  during 
the  first  7  days,  in  eleven  from  8  to  14 
days,  and  in  eight  from  15  to  28  days  after 
the  beginning  of  the  attack  of  acute  rheyi- 
matism  ;  in  six  at  a  later  period  ;  and  in 
three  at  a  time  unknown. 


The  mitral  murmur  may  be  present  in 
full  force  on  the  third  day  of  the  attack, 
or  its  appearance  may  be  delaycil  until 
the  fortieth  day.  In  a  fair  proportion  of 
the  cases,  amounting  to  one-iburth,  it  is 
developed  during  the  first  week,  and  in 
the  larger  number,  or  two-thirds,  before 
the  end  of  the  second  week. 

General  iUness.  —  In  nearly  every  case 
of  endocarditis  the  patient  presents  great 
or  considerable  general  illness.  Thus  in 
sixty -two  of  the  seventy -one  cases  of 
mitral  endocarditis  the  illness  was  great 
or  considerable,  in  two  it  was  definite, 
and  in  five  it  was  slight ;  while  in  two 
there  is  no  description  of  the  general  state 
of  the  patient. 

In  most  of  the  few  exceptions  to  this 
rule  of  the  presence  of  great  general  ill- 
ness in  these  cases,  the  murmur  was 
established  at  the  time  of  their  admission, 
and  the  severity  of  the  attack  was  already 
mitigated  or  passing  away. 

Those  cases  in  which  there  was  no 
endocarditis,  present  a  very  different  as- 
pect, since  in  scarcely  one-third  of  them 
was  there  considerable  general  illness. 

As  might  be  expected,  constitutional 
illness  was  more  severe  and  frequent  in 
those  instances  in  which  there  was  a 
threat  of  endocarditis,  though  its  exist- 
ence was  not  actually  demonstrated  by 
valvular  incompetence,  since  in  nearly 
two-thirds  of  them  the  general  illness  was 
either  great  or  considerable. 

The  "illness  in  cases  of  endocarditis  is 
peculiar.  It  difllers  from  and  is  super- 
added to  that  due  to  simple  rheumatic 
inflammation  of  the  joints,  and  is  such  as 
to  call  the  attention  of  the  physician  to 
the  state  of  the  heart. 

The  face  may  be  flushed  all  over,  the 
forehead,  nose,  lips  and  chin  being  of  as 
high  a  color  as  the  cheeks,  a  state  that  is 
usually  associated  with  profuse  perspira- 
tion, drops  of  sweat  standing  in  beads  on 
the  surface— a  condition,  however,  that 
may  be  present  in  cases  with  severe  affec- 
tion of  the  joints  without  endocarditis. 
Thus  when  endocarditis  exists  the  face 
loses  the  brightness,  dow,  and  smooth- 
ness, and  the  variety  of  hue  and  tone  of 
health,  and  becomes  clouded,  being  dusky, 
dull,  or  ashy  in  hue,  or  glazed,  or  unduly 
white,  or  even  of  a  bluish  tint.  The 
countenance,  no  longer  expressive  of 
interest  in  things  and  persons  around,  or 
even  of  pain  in  the  limbs,  is  marked  by 
internal  trouble.  The  aspect  of  the  pa- 
tient is  altered,  often  profoundly  so,  b^ng 
anxious,  depressed,  or  indiflerent.  The 
eye  loses  its  lustre  and  expression,  and 
becomes  heavy  and  dull. 

Sleep  is  often  absent,  the  nights  bemg 
restless  ;  but  this  is  perhaps  more  often 
due  to  the  inflammation  of  the  joints  than 
to  that  of  the  interior  of  the  heart. 

The  nervous  system  is  often  gravely 
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affected.  Delirium  at  night,  the  patient 
"wandering,  muttering,  and  complaining, 
is  occasional,  but  rare  ;  it  occurred  in 
two  instances,  in  which  the  affection  of 
the  heart  was  evidently  the  primary  ex- 
citing cause  of  the  mental  trouble.  In 
another  patient  the  head  was  confused  on 
the  third  day. 

Chorea!  movements,  as  we  have  seen, 
are  in  some  instances  a  definite  effect  of 
endocarditis,  especially  of  the  non-rheu- 
matic kind,  traceable  frequently  to  cere- 
bral embolism ;  but  choreal  movements, 
and  indeed  embolism,  were  of  very  rare 
occurrence  in  my  cases  of  rheumatic  endo- 
carditis uncomplicated  with  pericarditis. 
In  one  instance  the  patient,  previously 
anxious,  and  with  sordes  on  his  teeth, 
was  nervous  and  fidgetty  ;  and  in  another, 
starting  appeared  on  the  6th  day,  having 
been  preceded  on  the  4th  day  by  pain  in 
the  heart. 

Sickness  is  occasionally  present.  It 
was  so  in  four  of  my  cases.  These  cases, 
however,  point  not  to  the  stomach  as  the 
cause  of  sickness,  but  rather  and  usually 
to  the  state  of  the  nervous  system,  and 
more  immediately  to  that  of  the  brain  it- 
self ;  as  in  a  case  in  which  giddiness  and 
sickness  appeared  together,  and  in  an- 
other in  which  sickness  was  preceded  by 
restlessness. 

Failure  in  the  power  of  the  heart  is  an 
occasional  occurrence  in  cases  of  endo- 
carditis. Thus,  two  of  my  patients  were 
attacked  with  fainting.  One  of  these 
fainted  on  the  day  of  admission,  and 
again  on  the  thirteenth,  and  on  the  fol- 
lowing day  was  sick,  so  tliat  failure  of  the 
heart  may  be  a  cause  of  sickness.  In  the 
other  case  pain  in  the  heart  and  fainting 
appeared  on  the  seventeenth  day  after 
admission.  We  may  fairly  attribute  the 
fainting  in  these  cases  to  the  actual  fail- 
ure of  the  heart  itself,  caused  by  the  in- 
ternal inflammation  of  that  organ. 

The  pulse  is  often  quick,  feeble,  and 
fluctuating.  I  believe  that  it  is  dichrot- 
ous,  but  I  have  not  employed  the  sphyg- 
mograph  in  any  case  of  endocarditis,  being 
perhaps  deterred  by  the  state  of  the  wrist. 

Perspiration  is  often  especially  profuse 
and  of  long  continuance  ;  sudamina  being 
also  present  in  some  of  the  more  severe 
cases. 

The  breathing  is  usually  affected,  being 
more  or  less  quickened.  Ini-are  instances 
pulmonary  apoplexy  or  extravasation  is 
the  result  of  the  difficulty  to  the  flow  of 
blood  through  the  lungs,  which  is  the 
general  effect,  varying  in  degree,  of  endo- 
carditis. 

The  chain  of  symptoms  here  described 
points  mainly  to  the  affection  of  two  great 
functions.  The  nervous  power  is  lowered ; 
and  the  circulation  of  the  blood  through 
the  fine  vessels  of  the  lungs  and  the  body 
is  enfeebled. 


Pain  in  the  Begion  of  the  Heart.~'Pn\n 
in  the  region  of  the  heart,  sometimes 
severe  and  lasting,  sometimes  slight  or 
transient,  amounting  perhaps  only  to 
uneasiness,  was  present  in  about  one- 
fourth  of  the  cases  of  tricuspid  and  of 
mitral  murmur  belonging  to  the  earlier 
series,  and  in  one-half  of  the  later  series, 
treated  by  rest.  If  to  these  we  add  other 
cases  having  mitral  or  tricuspid  murmur 
in  which  there  was  pain  in  the  left  side,  or 
in  the  chest ;  the  proportion  thus  affected 
reaches  to  nearly  one-half  in  the  first  se- 
ries, and  to  fully  one-half  in  the  second. 

The  pain  in  the  heart  was  sometimes, 
but  not  generall}',  severe.  In  a  few  in- 
stances the  pain  was  increased  or  excited 
by  pressure.  We  may  fairly  infer  that  in 
those  cases  pericarditis  was  imminent  or 
was  actually  present,  though  not,  except 
in  rare  instances,  with  such  intensity  as 
to  cause  even  a  transient  friction  sound. 

Palpitation  was  very  rarely  complained 
of,  but  fainting,  as  I  have  already  stated, 
occurred  in  two  instances. 

Prolongation  of  the  First  Sound  occur- 
ring during  the  Early  Period  of  Mitral 
Endocarditis. — In  one-half  of  my  patients 
affected  with  mitral  regurgitation,  as  we 
have  just  seen,  a  murmur  was  established 
at  the  time  of  admission.  In  one-half  of 
the  cases  in  which  the  murmur  was  not 
thus  established,  prolongation  of  the  first 
sound  preceded,  and  was  merged  into,  the 
murmur.  In  all  but  one  of  those  cases  the 
first  sound  was  prolonged  at  the  time  of  ad- 
mission, and  in  that  case  and  two  others 
a  tricuspid  murmur  was  then  in  full  play. 

The  tricuspid  murmur  was  likewise  her- 
alded by  prolongation  of  the  first  sound 
in  one-half  of  the  cases  in  which  that 
murmur  was  not  already  present  at  the 
time  of  admission. 

In  a  number  of  the  cases,  the  exact 
position  of  the  prolongation  of  the  first 
sound  was  not  defined ;  but  wherever  it 
was  so,  the  mitral  murmur  was  preceded 
by  prolongation  of  the  first  sound  at  the 
apex  ;  and  the  tricuspid  murmur  by  pro- 
longation of  the  first  sound  over  the  front 
of  the  heart,  or  the  right  ventricle. 

I  think  that  no  cardiac  sign  is  more 
readily  recognized  than  prolongation  of 
the  first  sound,  and  yet  there  is  none  so 
diflScult  to  define.  That  this  is  so,  how- 
ever, is  natural,  for  it  is  a  transition 
sound.  It  forms,  as  we  have  just  seen, 
the  transition  from  a  clear  healthy  first 
sound  to  a  murmur  ;  and  as  we  shall  see, 
at  a  later  period,  in  a  large  proportion  of 
the  cases,  it  forms  a  transition  between  a 
mitral  or  tricuspid  murmur  when  dying 
out,  and  the  restoration  of  the  healthy 
first  sound.  In  one-half  of  the  cases  in 
which  the  prolongation  preceded  the  mur- 
mur, there  was  a  double  transition,  the 
murmur  being  both  preceded  and  followed 
by  prolongation  of  the  first  sound.    This 
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prolongation  is  sometimes  so  lilie  a  mur- 
mur tliat  it  is  ditiicult  to  malie  tlie  dis- 
tinction, and  this  is  especially  the  case 
just  before  the  time  of  transition,  when 
the  prolongation  precedes  the  murmur  ; 
and  just  after  that  time,  when  it  follows 
the  murmur. 

Prolongation  of  the  first  sound  is  the 
absence  of  silence  and  the  presence  of  a 
wavering,  grave,  feeble  sound  during  the 
interval  between  the  first  and  second 
sounds.  It  is  not  the  prolongation  of  the 
shock  of  the  first  sound  which  is  itself 
significant,  being  sometimes  a  precursor  of 
the  more  telling  signs  of  endocarditis. 
The  prolongation  of  the  first  sound  is  not 
the  same  as  the  natural  loud  vibrating 
character  of  that  sound  over  the  super- 
ficial cardiac  region  which  is  almost 
always  present  in  cases  of  anemia,  when 
the  muscular  force  of  the  ventricles  is 
maintained,  and  even  in  excess,  but  when 
the  blood  is  scanty  and  thin,  being  de- 
ficient in  red  corpuscles. 

Prolongation  of  the  first  sound  is,  I  re- 
peat, a  feeble,  indeterminate,  wavering 
sound,  that  fills  up  the  space  between  the 
first  and  second  sounds,  which  space  is 
silent  in  health.  It  presents  every  grada- 
tion, from  a  sound  so  feeble  that  it  is  with 
difficulty  discovered,  to  a  sound  so  mur- 
tnurlike  that  it  can  scarcely  be  distin- 
guished from  the  murmur  into  which  it  so 
often  ripens.  Prolongation  of  the  first 
sound  was  noticed  on  the  first  daj'  of  ob- 
servation in  fourteen  cases  ;  the  prolonga- 
tion developed  into  a  murmur  in  two- 
thirds  or  nine  of  those  cases  before  the 
seventh  day  after  admission  ;  and  in  the 
remaining  third,  or  five,  between  the 
seventh  and  fourteenth  days.  In  two 
other  instances  the  prolongation,  absent 
on  the  day  of  admission,  appeared  on  the 
following  day,  and  in  the  other  after  a 
lapse  of  four  days. 

It  is  evident  that  in  all  these  cases  the 
endocarditis  was  present  before  the  ap- 
pearance of  the  murmur  for  a  period  of 
time  at  least  as  long  as  the  previous  period 
of  duration  of  the  prolongation  of  the  first 
sound. 

There  are  other  modifications  of  the 
first  sound,  besides  its  prolongation,  that 
point  to  endocarditis,  if  they  do  not  indi- 
cate it,  which  have  been,  in  a  few  in- 
stances, the  precursors  of  murmur.  It 
I  will  be  sufficient  if  I  simply  name  them. 
They  are— 1.  Loud  heart  sounds,  the  first 
being  sharp,  the  second  ringing  ;  or  both 
sounds  may  be  ringing.  2.  Healthy  sounds 
with  powerful  action  of  the  heart.  3. 
Roughness  of  the  first  sound.  4.  A  hum- 
ming noise  over  the  right  ventricle,  and 
in  one  case  at  the  apex,  where  it  was  as- 
sociated with  murmur.  5.  Doubling  of 
the  first  sound  (over  the  ventricle),  which 
occurred  in  two  cases  associated  with  a 
prolonged  first  sound,  which  was  not  fol- 


lowed by  a  murmur  in  one  of  those  cases. 
6.  Feeble  first,  loud  second  sound,  fol- 
lowed by  tumultuous  action  of  the  heart 
and  mitral  and  aortic  murmurs.  7.  Ex- 
tensive presystolic  murmur  (rrrp)  present 
in  one  case  for  five  days,  followed  in  suc- 
cession by  loud  heart  sounds  ((jth  day), 
doubling  of  the  second  sound  (15th  day), 
and  a  taint  mitral  murmur,  not  limited 
to  the  apex.  8.  Loud  "plunging"  first 
sound  over  both  ventricles,  present  on 
the  4th  day,  followed  by  prolongation  of 
the  first  sound  on  the  6th,  and  mitral 
murmur  on  the  8th  ;  and  9,  muffling  of 
the  first  sound,  which  in  one  case  suc- 
ceeded the  murmur,  which  was  extin- 
guished by  an  attack  of  pain  in  the  heart, 
followed  by  fainting. 

All  the  above  varieties  in  character  of 
the  first  sound  were,  in  the  instances  re- 
ferred to,  followed  within  a  very  few  days 
by  a  mitral  murmur. 

The  only  one  of  these  varieties  of  the 
first  sound  that  I  would  speak  of  is  the 
last:  the  peculiar  "plunging"  sound.  I 
call  it  so  for  want  of  a  better  name.  The 
sound  is  something  like  what  I  have  heard 
in  the  working  of  a  steam-engine.  It 
was  as  if  the  piston  made  a  peculiar 
plunging  sound  when  it  dipped  down  and 
reached  the  bottom  of  its  play.  I  have 
heard  this  sound  in  at  least  three  cases. 
One  of  them  was  attacked  afterwards 
with  delirium,  long  torpor,  almost  coma, 
extreme  depression,  and  pericarditis,  but 
no  murmur.  In  all  the  cases,  the  con- 
stitutional symptoms  more  or  less  threat- 
ened endocarditis. 

Besides  these  peculiarities  of  the  first 
sound  preceding  mitral  murmur,  there  is 
one  other  affection  of  the  sounds  of  the 
heart  that  I  would  name  ;  and  that  is  a 
complete  silence  of  both  sounds  ;  which 
occurred  in  one  case  threatened  with  en- 
docarditis, in  which  a  mitral  murmur  did 
not  appear.  In  that  case  there  was  ten- 
derness over  the  heart,  fighting  for  breath, 
a  piercing  pain  between  the  chest  and 
j  back,  and  great  depression,  lasting  for 
some  days.  On  the  8th  day  she  looked 
more  bright,  on  the  9th  the  sounds  of  the 
heart  were  audible,  on  the  14th  its  impulse 
had  returned  and  was  gaining  power,  and 
on  the  ■2C>t\i  day  the  sounds  were  of  natu- 
ral loudness,  and  there  was  no  murmur. 

In  most  of  the  cases  of  endocarditis 
with  mitral  murmur  there  is  undue,  but 
not  great,  strength  of  the  impulse  of  the 
right  ventricle,  which  may  be  seen  and 
felt  between  the  cardiac  cartilages  to  the 
left  of  the  lower  sternum.  This  is  found 
even  in  the  earlier  stages,  and  before  the 
appearance  of  the  mitral  murmur. 

It  is  evident  from  what  has  just  been 
stated,  that  while  in  some  cases  that  mur- 
mur bursts  into  full  play  at  the  commence- 
ment of  the  attack,  being  audible  on  ad- 
mission, and  on  the  3d,  4th,  5th,  6th,  or 
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7th  days  after  the  seizure  ;  in  others  it  is 
not  audible  until  a  period  varying  from 
the  8th  to  the  3Utli  day,  although  there  is 
unequivocal  evidence  that  the  iuttamma- 
tion  in  the  left  side  of  the  heart  was  pre- 
sent before  and  at  the  time  of  admission. 
This  evidence  consists  in  the  existence  of 
a  tricuspid  murmur,  or  a  prolonged  first 
sound,  or  pain  in  the  region  of  the  heart 
or  in  the  chest,  with  great  or  considerable 
general  illness. 

The  inflammation  of  the  valve  cannot 
cause  regurgitation  until  perfect  adapta- 
tion is  prevented  by  the  formation  of 
small  prominences,  covered  with  a  deposit 
of  fibrin  upon  the  surfaces  or  lines  of  con- 
tact of  the  margins  of  the  valve,  or  by  the 
softening  and  yielding  of  its  flaps. 

In  three  of  the  cases  tricuspid  or  mitral 
murmur  became  audible  after  admission, 
when  the  patient's  illness  increased.  In 
ten  other  cases,  however,  it  was  the  re- 
verse, for  in  all  of  them  the  murmur  came 
into  plaj'  when  the  patient's  health  began 
to  improve. 

We  are  therefore,  I  conceive,  warranted 
in  assuming  that  in  a  considerable  num- 
ber of  the  cases,  the  active  stage  of  the 
endocarditis  is  passing  away  at  the  time 
of  the  appearance  of  the  murmur. 

Progress  of  Crisrs  of  JEndocariJilis  imlh  a 
Ilitral  Murmur. — Cases  with  a  mitral  nmr- 
niur  from  endocarditis  affecting  a  valve 
previously  healthy,  may  usually  Ije  readily 
distinguished  from  those  in  which  the 
murmur  is  due  to  established  disease  of 
the  mitral  valve  b_y  the  character,  seat, 
and  area  of  the  murmur,  its  changes,  du- 
ration, and  transition,  its  '  cessation  or 
establishment  ;  by  the  size  of  the  heart 
and  the  force,  extent,  and  position  of  its 
impulse ;  and  Ijy  the  nature  of  the  first 
and  second  sounds  over  the  right  ventri- 
cle, the  pulmonary  artery,  the  "aorta  and 
great  arteries  in  the  neck.  The  mitral 
murmur  is  always  situated  over  the  apex 
and  body  of  the  left  ventricle,  and  the 
ventricular  septum.  The  centre  of  the 
murmur  and  its  point  of  greatest  intensity 
and  purity  is  usually  just  below  the  left 
nipple.  .Sometimes  it  is  limited  to  this 
point,  but  in  general  it  covers  a  larger 
area,  spreading  inwards  towards  the  right 
ventricle,  outwards  and  upwards  towards 
the  axilla  and  over  the  lung,  and  down- 
wards over  the  stomach.  This  area  is 
rarely  extensive,  being  usually  limited  by 
a  diameter  of  from  two  to  three  inches. 

When  the  heart  is  high,  owing  to  the 
elevation  of  the  diaphragm,  and  when  the 
left  ventricle  is  exposed  in  consequence  of 
the  shrinking  of  the  overlapping  portion 
of  the  left  lung,  the  murmur  extends  up- 
wards towardsthe  axilla,  and  even  above 
the  mamma,  and  a  little  outwards  rather 
than  downwards.  The  direction  of  the 
murmur  upwards   towards   the   axilla  is 


peculiar  to  the  mitral  murmur  of  endocar- 
ditis, for  when  disease  of  the  valve  is  estab- 
lished, the  lungs  expand  downwards  to  an 
unusual  extent,  and  so  muffle  or  arrest  the 
murnmr  in  its  course  towards  the  axilla. 

The  ext(.'nt  of  the  area  of  the  murmur 
depends  much  upon  its  character.  A 
smooth,  soft,  bellows  murmur,  especially 
if  it  is  rather  feeble,  is  in  general  limited 
to  the  apex  and  left  ventricle  ;  so  also  is  a 
weak,  grave  murmur.  Eut  when  it  is 
vibrating,  loud  and  almost  musical,  and 
especially  if  a  thrill  is  felt  by  the  finger 
over  the  apex — then  the  area  of  the  mur- 
mur is  extensi^'e.  Sometimes,  indeed,  it 
is  so  all-pervading  that  it  may  be  heard 
over  the  whole  cage  of  the  chest,  front 
and  back,  and  even  upwards  into  the  neck 
and  downwards  over  the  abdomen. 

It  is  onlj'  in  established  mitral  disease, 
or  in  very  rare  cases  of  endocarditis  with 
extensive  mischief  to  the  valve,  that  we 
find  this  pervading  vibrating  murmur 
with  perceptible  thrill. 

In  cases  of  established  mitral  disease 
the  murmur  is  usually  audible  to  a  great- 
er or  less  extent  over  the  region  of  the 
stomach,  often  coming  quite  down  to  its 
lower  boundary.  The  vibration  in  the 
left  ventricle,  ■which  rests  immediately 
upon  the  stomach,  the  diaphragm  alone 
interposing,  awakens  a  corresponding  vi- 
bration in  the  stomach,  and  as  this  lakes 
place  in  a  hollow  sac,  its  tone  is  often  me- 
tallic, and  it  thus  sometimes  imparts  a 
musical  character  to  the  murmur  at  the 
apex. 

In  cases  of  endocarditis  with  mitral  re- 
gurgitation, the  murmur  is  often  so  feeble 
that  it  is  limited  to  its  birthplace,  and  is 
unable  to  generate  corresponding  vilira- 
tions  in  the  adjoining  organs.  In  these 
patients  the  murmur  is  inaudible o\er  the 
stomach  ;  but  in  other  cases  of  endocar- 
ditis, according  to  the  loudness  and  pene- 
trating quality  of  the  tone,  the  murmur 
makes  itself  heard  over  a  greater  or  less 
portion  of  the  stomach,  at  that  part  of  it 
nearest  to  the  apex  of  the  heart. 

The  murmur  was  heard  over  the  lower 
part  of  the  back  of  the  chest  in  only  two 
of  the  fifty  cases  of  endocarditis  with  mi- 
tral murmur  of  the  first  series,  and  in  one 
of  the  twenty  cases  of  the  second  series. 
In  one  of  these  cases  the  murmur  was 
audible  over  the  lower  part  of  the  back, 
the  lungs  being  condensed,  on  the  4th 
day,  but  it  was  not  again  heard  in  that 
position.  In  another  such  case  the  mur- 
mur was  heard  over  the  back  of  the  chest 
from  the  27th  to  the  .34th  da}s  after  ad- 
mission, but  ceased  to  be  so  on  the  36th; 
and  in  the  third  case  the  murmur  was 
heard  below  the  shoulder  blades  for  the 
first  time  on  the  18th,  and  for  the  last 
time  on  the  42d  day.  After  that  date 
the  murmur  was  less  loud,  and  its  area 
was  correspondingly  lessened. 
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I  have  to  add  to  these,  one  case  of  death 
with  inflammation  of  the  mitral  valve  ; 
the  anterior  flap  was  softened  and  en- 
larged, its  edge  and  that  of  the  posterior 
flap  were  covered  with  tymph  or  flbrinc, 
and  the  valve  permitted  extensive  regur- 
gitation through  the  mitral  aperture.  The 
patient,  a  young  man  previously  in  good 
health,  had  been  ill  a  fortnight  with  acute 
rheumatism ;  when  admitted,  he  had  an 
anxioas  expression,  hurried  and  difficult 
breathing,  and  sickness.  A  loud  mitral 
murmur,  beginning  with  a  sharp  shock 
and  followed  by  the  second  sound,  ex- 
tended forwards  almost  to  the  sternum, 
where  the  heart  sounds  were  healthy,  and 
backwards  to  below  both  shoulder  blades. 
From  the  9th  day  to  the  11th  he  raised 
phlegm  tinted  with  blood,  he  was  propped 
up  in  bed,  and  there  was  dulness  and  fine 
crepitation  over  the  left  lower  lobe.  On 
the  14tli  he  sat  forward  in  bed  in  great 
distress,  breathing  with  difficulty.  In  the 
course  of  that  day  he  died,  and  on  dissec- 
tion he  presented  the  inflammation  of  the 
mitral  valve  and  the  extensive  pulmonary 
apoplexy  that  were  evidenced  during  life. 
■  Tiie  patients  usually  lay  flat  in  bed, 
their  pain  being  increased  by  movement, 
and  as  the  back  was  not  examined,  some 
of  these  might  have  presented  a  murmur 
over  the  lower  lobes  of  the  lungs  behind  ; 
but  when  we  regard  the  limited  area  over 
which  the  murmur  was  usually  heard  in 
front  and  at  the  side,  it  is  evident  that  it 
could  scarcely  have  been  audible  behind. 
I  think  it  probable  that  throe  cases,  in 
addition  to  those  just  named,  may  have 
been  exceptions  to  this  rule,  and  perhaps 
two  others,  for  in  them  the  murmur  was 
loud,  while  in  the  first  three  it  was  vibra- 
ting in  tone. 

The  mitral  murmur  at  the  time  of  its 
first  appearance,  or  of  its  transition  from 
prolongation  of  the  first  sound,  is  as  a 
rule  either  weak  and  grave  ;  or  it  is  a 
soft,  feeble,  beUows  murmur,  and  is  there- 
fore limited  in  area. 

The  mitral  murmur  invariably  begins 
with  an  accent  or  shock,  which  corre- 
sponds with  the  shock  of  the  impulse,  and 
it  generally  ends  with  the  second  sound. 
It  fills  up,  in  fact,  the  space  between  the 
first  and  second  sounds,  that  space  being 
often  lengthened,  so  as  to  admit  of  greater 
prolongation  of  the  murmur,  with  the  ef- 
fect of  altering  the  rhythm  of  the  heart. 
Sometimes  the  murmur  does  not  quite 
fill  up  this  space,  so  that  there  is  a  dis- 
tinct silent  pause  between  the  end  of  the 
murmur  and  the  second  sound.  The 
presence  of  the  accent  or  shock  at  the  be- 
ginning of  the  first  sound  distinguishes  an 
endocardial  murmur  from  an  exocardial 
or  friction  murmur. 

The  pressure  test  comes  in  to  settle  the 
difficulty  of  distinguishing  one  condition 
from  the  other.     If  the  noise  be  endocar- 


dial, the  sound  may  become  louder  from 
the  closer  apphcation  of  the  stethoscope, 
when  pressed  upon  the  walls  of  the  chest ; 
but  the  quality  of  the  noise  is  unaltered, 
it  is  rhythmical  with  the  heart  sounds,  it 
retains  ils  accent  or  shock,  it  fills  up  the 
space  between  the  first  and  second  sounds, 
and  it  ends  exactly  with  the  second 
sound. 

But  if  the  noise  be  frietional,  it  usually 
loses  its  murmur-like  tone  when  the  pre:-- 
sure  is  made — and  liecomes  rustling  or 
grazing,  grating  or  creaking  in  character  ; 
it  extinguishes  the  first  and  second  sounds 
of  the  heart,  which  i\'ere  previously  heard 
side  by  side,  but  not  incorporated  with  the 
murmur ;  it  brings  out  a  double  sound 
where  there  was  but  a  single  one  before, 
a  sound  to-and-fro  in  character,  or  a 
noise  not  unlike  that  made  by  the  sharp- 
ening of  a  scythe,  with  a  single  down- 
stroke  during  the  beat  of  the  heart,  and  a 
double  up-stroke  during  its  pause.  Some- 
times the  mitral  murmur  is  masked  or 
confused  at  the  apex  bj'  the  coexistence 
of  a  vibrating  systolic  noise.  The  inter- 
position of  a  piece  of  paper  or  cloth  be- 
tween the  stethoscope  and  the  surface  of 
the  chest  annihilates  this  vibrating  noise, 
and  the  mitral  murmur  is  then  heard  with 
perfect  purity  and  clearness.  The  inter- 
position of  the  lung  eflecls  the  same  end 
— for  this  vibratory  noise  is  heard  only 
where  the  heart  is  in  direct  contact  with 
the  walls  of  the  chest ;  and  hence,  when 
using  the  naked  stethoscope,  we  meet 
with  cases  in  which  the  murmur  is  more 
smooth  and  bellows-like  just  to  the  left  of 
the  a])ex  or  towards  the  axilla,  than  it  is 
over  the  apex  itself.  For  this  effect,  how- 
ever, the  layer  of  lung  nmst  be  thin  and 
the  tone  of  the  murmur  must  be  pene- 
trating. In  cases  of  endocarditis,  with 
mitral  regurgitation,  the  murmur  is  often 
muffled  by  a  rumble,  or  a  comparatively 
feeble  vibration.  The  interposed  paper 
or  the  intervening  lung  extinguishes  this 
vibrating  noise,  and  brings  a  pure,  soft, 
bellows  murmur  into  play. 

The  changes  that  the  mitral  murmur  of 
endocarditis  undergoes  during  the  prog- 
ress of  the  case  are  remarkable,  and  they 
vary  in  almost  every  instance.  These 
changes  consist  in  alterations  of  its  tone, 
loudness,  and  area  ;  in  its  transition  from 
a  true  murmur  to  prolongation  of  the  first 
sound  ;  in  the  substitution  of  a  tricuspid 
for  a  mitral  murmur,  or  the  reverse,  or 
the  companionship  of  the  two  murmurs  ; 
in  the  suppression  and  reawakening  of 
the  murmur  ;  and  frequently  in  its  final 
extinction,  either  directly  or  by  passing 
again  into  prolongation  of  the  first  sound, 
which  precedes  the  restoration  of  the 
healthy  sounds  of  the  heart. 

In  one-fourth  of  the  cases  fl8  in  70)  the 
mitral  murmur  was  only  heard  on  one 
occasion. 
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Of  50  cases,  in  all  of  which  the  mitral 
murmur  was  heard  more  than  once,  that 
murmur  was  of  equal  loudness  during 
the  successive  observations  in  one-fifth 
(11) ;  became  gradually  weaker  in  one- 
third  (17),  but  in  six  of  these  it  passed 
through  a  double  oscillation  and  increased 
and  lessened  a  second  time  ;  became  grad- 
ually stronger  in  one-lifth  of  the  cases 
(11),  in  one-half  of  which  it  again  grad- 
ually declined ;  was  suspended  and  then 
renewed  for  a  time  in  one-fourth  of  the 
cases  (12),  when  the  murmur  again  faded 
away  ;  and  it  sometimes  jieldcd  to  the 
healthy  sounds  of  the  hea.rt,  and  some- 
times to  prolongation  of  the  first  sound. 
In  two  instances,  already  included  in  the 
abstract  just  given,  there  was  a  double 
disappearance  and  reawakening  of  the 
mitral  murmur,  "^vhicli  in  one  of  them  met 
with  final  extinction,  while  in  the  other  it 
became  established. 

The  changes  in  the  area  of  the  murmur 
corresponded  in  a  considerable  degree  to 
the  changes  in  its  loudness,  the  former 
widening  as  the  latter  increased,  and  nar- 
rowing as  it  diminished. 

In  the  great  majority  of  the  cases,  and 
especially  in  those  in  which  the  murmur 
disappeared,  the  tone  of  the  murmur  un- 
derwent but  little  change.  It  became 
progressively  louder  and  feebler,  more 
clear  and  more  obscure  in  almost  every 
instance,  but  it  usually  retained  its  origin- 
al character. 

The  nmrmur  was  observed  to  be  soft 
and  smooth,  approaching  to  the  character 
of  a  bellows  sound,  in  less  than  one-half 
of  the  first  series  of  the  cases  of  endocar- 
ditis with  mitral  regurgitation,  and  in 
less  than  one-third  of  the  second  scries  ; 
the  cases  in  each  series  in  which  the  mur- 
mur was  not  characterized  amounting  to 
fully  one-third  of  the  whole. 

In  a  small  proportion  of  the  first  series 
and  a  large  proportion  of  the  second  se- 
ries of  cases,  the  murmur  was  grave  in 
character,  being  in  some  of  them  feeble, 
and  in  a  few  loud  and  almost  vibrating. 

Musical,  sawing,  and  rasping  murmurs 
formed  but  a  small  proportion  of  the  total 
number  of  cases,  and  these  were  they  that 
passed  through  a  series  of  changes  in  tone 
and  character. 

One  case,  a  youth,  was  a  notable  and 
rare  instance  of  the  variety  of  changes  in 
tone  through  which  the  mitral  murmur 
may  pass.  He  liad  been  ill  a  fortnight, 
and  had  suffered  from  pain  in  the  heart. 
On  admission  he  presented  a  tricuspid 
murmur.  To  this  a  loud  mitral  murmur 
was  added  on  the  3d  day,  when  he  was 
very  ill.  On  the  8th  he  was  better,  and 
from  that  day  to  the  15th  the  murmur 
was  weak,  soft,  and  smooth.  On  the  21st 
it  was  louder,  and  on  the  29th  it  alto- 
gether changed  its  tone  and  became  mu- 
sical.  After  this,  without  apparent  cause, 


it  underwent  two  variations,  having  first 
the  cliaracter  of  a  sawing  and  then  of  a 
bellows  sound.  The  tone  of  the  murmur 
then  again  altered,  and  it  became  grave, 
and  finally  on  the  52d  day  it  had  regained 
its  lost  musical  character. 

We  must  now  answer  the  important 
practical  questions  suggested  by  these  ob- 
servations, what  are  the  character  and 
progress  of  the  nmrmur  when  the  attack 
tends  to  end  in  perfect  restoration  of  the 
efficiency  of  the  valve  ?  and  what,  when 
it  tends  to  become  permanently  incompe- 
tent, owing  to  the  establishment  of  mitral 
disease  ¥ 

The  answer  may  be  already  almost 
gathered  from  what  has  gone  before. 
When  the  murmur  is  permanently  feeble, 
soft,  and  smooth,  with  an  approach  to,  or 
even  the  formation  of,  a  gentle  bellows 
sound,  or  when  it  is  feeble  and  grave,  the 
complete  restoration  of  the  efficiency  of 
the  valve  may  be  anticipated.  In  illus- 
tration of  this  statement  we  find  that  the 
murmur  was  feelsle,  soft,  and  approaching 
to  a  bellows  sound  in  14  of  the  25  cases  of 
the  first  series  that  ended  in  recovery  of 
the  valve  ;  and  in  4  of  the  10  that  left 
with  a  lessening  murmur,  the  correspond- 
ing number  in  the  two  like  classes  of  cases 
of  the  second  series  being  5  in  17,  while 
of  the  17  cases  that  ended  in  established 
valve  disease  out  of  a  total  of  71,  the 
murmur  was  feeble  in  none,  and  was 
smooth  or  soft  in  6,  most  of  which  pre- 
sented a  definite  bellows  murmur. 

The  feeble  grave  murmur  was  more  fre- 
quently developed  in  the  later  than  in  the 
earlier  series  of  cases,  but  in  both  its 
presence  was  almost  always  followed  by 
the  restoration  of  the  function  of  the 
valve. 

"\Mien  the  loudness  of  the  murmur 
steadily  diminished,  or  when  it  first  rose 
and  then  fell,  or  when  after  disappearing 
it  reappeared  and  again  faded  away,  the 
integrity  of  the  valve  was  generally  re- 
gained. 

When  the  murmur  was  loud,  its  area 
being  extensive ;  when  it  presented  a 
sharply-defined  loud,  bellows,  musical, 
sawing,  or  rasping  sound  ;  when  it  was 
vibrating  in  tone  ;  when  it  steadily  in- 
creased in  loudness,  or  only  slightly  rose 
and  fell  to  rise  and  fall  again,  without  a 
temporary  disappearance  ;  then  valvular 
disease  was,  as  a  rule,  though  not  inva- 
riably, permanently  eslnblished.  One 
patient,  a  nurse  in  the  hospital,  left  with 
a  loud  mitral  murmur,  but  after  a  time, 
when  she  resumed  her  work,  the  murmur 
had  given  place  to  healthy  heart  siamds. 

Condition  of  the  Heart  and  the  Great 
Vessels  in  Cases  of  Endocarditis  affecting 
the  Mitral  Valve.— In  these  cases  there 
are,  as  I  have  already  illustrated,  many 
affections  of  the  heart  besides  imperfec- 
tion of  the  mitral  valve  with  its  attendant 
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murmur.  When  inflammation  affects  tlie 
great  central  cavity  of  tlie  heart,  tlie 
pivot  of  its  action,  tlie  vi^hole  organ  is  in- 
volved, and  every  part  of  it  becomes,  in 
succession,  modified  in  its  action  ;  and  in 
the  force,  movement,  and  sounds  by 
which  it  makes  that  action  known. 

Inflammation  of  the  fibrous  structure 
of  the  left  side  of  the  heart  is  as  essen- 
tially a  part  of  acute  rheumatism,  as  is 
inflammation  of  the  fibrous  structure  of 
the  joints.  The  inflammation  may  com- 
mence in  the  heart  at  the  same  time  that 
it  commences  in  the  limbs.  It  attacks 
that  part  of  the  heart  that  is  working 
with  the  greatest  force,  just  as  it  attacks 
those  parts  of  the  limbs  that  are  subjected 
to  the  greatest  labor.  The  increasing  in- 
flammation of  the  joints  calls  forth  in- 
creasing force  in  the  action  of  the  left 
ventricle,  and  so  stirs  up  and  adds  to  the 
inflammation  that  may  have  already  ex- 
isted in  that  cavity  from  the  commence- 
ment of  the  attack. 

This  inflammation  of  the  ventricle,  like 
the  inflammation  of  every  other  organ, 
lessens  the  power  of  the  muscular  cavity 
to  expel  its  contents,  and  to  propel  the 
blood  round  the  vessels  of  the  system. 
This  imperfect  transmission  of  blood  to 
the  system,  the  demand  for  which  is 
increased  by  the  inflammation  in  the 
limbs,  causes  distension  of  the  left  au- 
ricle, and  impedes  the  transmission  of  the 
blood  through  the  lungs.  This  induces 
distension  of  the  pulmonary  artery  and 
its  branches,  with,  as  its  eft'ects,  accentu- 
ation— or  loudness  and  sharpness,  or  shock 
— of  the  second  sound,  with  relative  fee- 
bleness, or  even  absence,  of  the  first  sound 
over  that  arterj-  ;  and  distension  of  the 
right  ventricle,  with  increase  in  the  action 
of  its  walls  and  in  the  force  and  extent  of 
its  impulse. 

We  have,  thus,  two  ventricles  beat- 
ing side  by  side,  the  left  one,  the  seat  of 
the  inflammation,  beating  with  lessened 
power;  the  right  one,  with  increased  force. 

The  increased  fulness  and  force  of  the 
right  ventricle  tend,  when  they  pass  cer- 
tain limits,  to  reverse  the  flow  of  a  portion 
of  the  blood,  and  to  send  it  from  the  rijjht 
ventricle  back  into  the  right  auricle;  with 
the  effect  of  relieving  the  distension  of  the 
arteries  of  the  lungs,  increasing  the  ful- 
ness of  the  veins  of  the  system,  and  pro- 
ducing a  tricuspid  murmur. 

After  a  time,  the  whole  volume  of  the 
blood  is  diminished,  and  the  proportion  of 
its  red  corpuscles  is  lessened  ;  and  then 
appear  as  later  and  secondary  effects,  a 
murmur  over  the  pulmonary  artery,  and 
sometimes  a  murmur  over  the  aorta  and 
its  great  branches— murmurs  that  are  due 
to  the  lessening  of  the  contents,  and  re- 
laxation of  the  walls  of  those  vessels. 

■Such  murmurs  in  the  great  arteries  ap- 
pear, however,  also  in  the  early  stages  of 


the  affection,  in  the  aorta  more  frequently, 
owing  evidently  to  the  lessened  power  of 
the  inflamed  left  ventricle,  and  the  dimin- 
ished supply  of  blood  that  is  therelbre 
sent  into  the  aorta,  the  walls  of  which  are 
thus  relaxed;  and  in  the  pulmonary  artery 
occasionally,  for  reasons  that  have  yet  to 
be  ascertained. 

The  close  study  of  the  condition  of  the 
heart  and  great  vessels  generally  throws 
more  light  upon  the  degree  of  the  inflam- 
mation of  the  heart,  and  its  effect  on  the 
vital  powers  of  the  organ,  than  does  the 
simple  observation  of  the  mitral  murmur. 

I  shall  now  rapidly  review  the  condi- 
tions of  the  heart  and  great  vessels  as  they 
presented  themselves  in  the  cases  of  endo- 
carditis with  incompetence  of  the  mitral 
valve — that  valve  being  previousl3'  in  the 
virgin  state  and  uninjured. 

The  Imiiulse  of  the  Heart. — I  find  that  I 
have  taken  notes  of  the  state  of  the  im- 
pulse in  one  half  of  the  cases  with  mitral 
incompetence,  or  in  25  out  of  50  of  the 
first  series,  and  9  out  of  20  of  the  second. 

The  beat  of  the  heart  was,  as  a  rule, 
not  extensive  or  strong.  It  sliowed  itself 
rather  in  the  Inglier  than  the  lower  car- 
diac intercostal  spaces,  being  present  in 
only  one  instance  below  the  fifth  space, 
less  frequently  in  that  space  than  in  the 
fourth,  and  sometimes  even  in  the  third 
space.  While  the  impulse  at  the  apex 
was  in  general  feeble  or  absent ;  that  of 
the  right  ventricle,  though  rarely  power- 
ful, was  usually  somewhat  increased  in 
strength,  being  present  in  the  third  and 
fourth,  and  even  the  fifth  spaces  lietwcen 
the  cartilages.  This  impulse  of  the  right 
ventricle  was  not  as  a  rule  marked  or 
strong,  tint  it  could  be  felt  diffused  o\'er 
those  spaces  when  the  ball  of  the  palm  of 
the  hand  was  applied  over  them,  or  when 
the  fingers  were  pressed  gently  into  the 
spaces. 

In  a  few  instances  the  action  of  the 
heart,  and  especially  the  impulse  of  the 
right  ventricle,  was  strong  and  diffused  or 
powerful,  or  even  tumultuous  and  violent, 
soon  after  admission  ;  and  then  the  size 
of  the  heart,  which  was  not  in  general 
notably  affected,  became  enlarged,  the 
chest  over  the  cardiac  region  being  more 
prominent  than  over  the  corresponding 
space  on  the  right  side. 

In  one  or  two  patients  the  impulse  pre- 
sented a  peculiar  shock. 

But  the  distinctive  feature  with  regard 
to  the  impulse  in  a  fair  proportion  of  the 
cases  was  its  variation  during  the  succes- 
sive periods  of  the  disease.  Thus,  in  one 
instance,  it  was  feeble  on  the  first  day  in 
the  fourth  space,  very  strong  on  the  .3d 
day,  moderate  in  strength  in  the  fifth 
space  on  the  Sth  day,  and  in  the  third  and 
fourth  spaces  on  the  12th  day.  In  another 
patient  the  impulse  was  felt  in  the  second 
and   third   spaces   on  the  2d  day,  when 
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there  was  pain  in  the  heart ;  on  the  5th, 
the  pain  still  continuing,  the  heart  beat 
violently ;  from  the  (5th  to  the  ISth  the 
pulsation  was  strong  in  the  second  space, 
and  from  the  28th  to  the  :j4tb  it  was  dif- 
fused from  the  third  to  the  fifth  spaces. 
In  this  case  mitral  disease  was  established, 
and  the  gradual  extension  of  the  impulse 
of  the  right  ventricle  told  with  precision 
the  story  of  the  increasing  valvular  disease 
in  the  left  ventricle. 

The  study  of  the  impulse  conveys  the 
most  important  lesson  in  all  cases  of  endo- 
carditis. Its  absence  ma}'  tell  of  the  want 
of  vital  power  ;  audits  excess  in  the  right 
ventricle,  while  it  is  wanting  in  the  left, 
shows  lessened  power  from  inflammation 
in  the  latter  cavity,  and  consequent  in- 
creased labor  in  the  former.  Its  gradual 
increase  in  force,  and  enlargement  in  area, 
with  persistence  of  mitral  nnn-mur  to- 
wards the  period  of  the  termination  of  the 
attack  of  endocarditis,  and  after  its  cessa- 
tion, mark  advancing  and  established  val- 
vular disease  ;  and  its  extent  and  force 
point  out  the  amount  of  the  back-tlow  of 
blood  from  the  left  ventricle  into  its  auri- 
cle, and  the  olsstacle  to  the  onflow  of 
blood  through  the  lungs  induced  thereby. 
The  impulse  of  the  right  ventricle  is,  in  i 
short,  a  measure  of  the  extent  of  the  in-  ' 
jury  to  the  mitral  valve,  and  of  the  con-  ; 
sequent  resistance  to  the  circulation 
through  the  lungs. 

The  impulse  of  the  right  ventricle  was 
diflfused  and  strong,  extending  out  to  the 
nipple,  in  a  considerable  proportion  of  the 
cases  in  which  there  was  a  tricuspid  mur- 
nnir. 

In  a  few  instances  the  impulse  of  the 
right  ventricle  was  so  high  as  to  lie  pres- 
ent in  the  second  space  ;  but  generally 
the  pulsation  felt  in  that  space  was  due 
to  the  presence  there  of  the  distended  pul- 
monary artery,  when  that  pulsation  was 
double,  the  second  impulse  being  more 
smart  and  shock-like  than  the  first.  In 
these  cases  the  pulmonary  arterj'  was  dis- 
tended, the  first  sound  was  feeble  or  ab- 
sent, while  the  second  was  unusually  loud 
and  strong,  penetrating  the  ear  with  a 
shock. 

The  apex  beat  is,  in  cases  of  endocar- 
ditis with  mitral  regurgitation,  usually 
slight,  sometimes  absent — during  the  early 
period,  before  the  mitral  murmur  is  de- 
veloped, owing  to  the  weakened  muscular 
power  of  the  inflamed  left  ventricle  ;  and 
— after  the  appearance  of  the  murmur, 
owing  to  the  relief  afforded  to  the  firgan 
by  the  greater  ease  with  which  its  sur- 
charge of  blood  is  sent  backwards  into 
the  auricle  than  forwards  into  the  aorta. 

There  are,  however,  certain  exceptional 
cases  of  great  interest,  several  of  which 
have  come  under  my  observation,  in  which 
the  left  ventricle  beats  with  great  force, 
and  unduly  to  the  left. 


In  three  of  these  cases  there  was  exten- 
sive iiuhnonary  apoplexy,  or  pneumonia 
of  that  type,  in  the  lower  portion  of  the 
left  lung. 

One  was  a  youth,  with  hurried  and  dif- 
ficult breathing,  tinted  phlegm,  and  dul- 
ness  over  the  lower  portion  of  the  left 
lung,  which  was  solid  and  lessened  in  size 
owing  to  pulmonary  apoplexy.  The  con- 
densed and  solidified  lung  shrank  away 
from  its  natural  position  between  the 
walls  of  the  chest  and  the  apex  of  the 
heart ;  and  the  apex  was  therefore  com- 
pletely exposed,  beating  with  all  its  force 
upon  the  fifth  space  more  than  an  inch 
beyond  the  left  nipple.  At  that  time 
there  was  no  mitral  murmur,  but  as  soon 
as  the  lung  began  to  recover  itself,  the 
murmur  came  into  full  play.  "When  the 
lung  again  expanded,  it  covered  the  apex 
of  the  heart,  and  its  beat  was  no  longer 
perceptible.  The  whole  heart  in  this  case 
was  displaced  to  the  left ;  and  its  dis- 
placement was  still  greater  in  the  sister 
case,  in  which  the  apex  beat  was  situated 
three  inches  beyond  the  nipple  line  ;  the 
impulse  of  the  right  ventricle  was  placed 
to  the  left  of  the  costal  cartilages ;  and 
the  double  pulsation  of  the  pulmonary 
arterj',  with  a  strong  second  shock,  was 
present  in  the  second  space  above  the 
mamma. 

A  fourth  case,  when  admitted,  had 
pain  in  the  region  of  the  heart,  and  the 
apex  beat  was  situated  an  inch  and  a  half 
to  the  left  of  the  nipple.  Five  days  later 
the  extreme  limit  of  the  impulse  had 
shrank  one  inch,  being  seated  half  an 
inch  to  the  left  of  the  nipple. 

Accfiitiiatiou  of  the  Hcaiwl  Sound,  loitli 
Sihiirr,  Feeblencst!,  or  Proh  ngcdiou  nf  the 
First  Sound  over  thf  Fuhnonary  ArUrii. — 
Accentuation  of  the  second  sound  over 
the  pulmonary  artery,  in  the  left  second 
space,  is  a  well-established  sign  attendant 
upon  mitral  regurgitation,  and  it  may  be 
present  in  every  degree. 

The  second  sound  may  be  more  or  less 
loud  and  sharp  or  ringing — or  it  may  pen- 
etrate and  strike  the  ear  with  a  loud 
shock  ;  when  a  double  impulse  is  to  be 
felt  over  the  pulmonary  artery,  the  first 
being  gentle  and  gradual,  while  the  second 
gives  to  the  hand  a  smart  shock. 

This  increase  in  loudness  and  sharpness 
of  the  second  sound  is  due  to  distension  of 
the  pulmonary  artery,  owing  to  the  diffi- 
culty with  which  the  blood  travels  through 
the  vessels  of  the  lungs. 

Whenever  the  blood  thus  accumulates 
in  the  lungs,  whatever  be  the  cause,  the 
same  effect  is  induced.  In  cases  of 
phthi.sis,  and  notably  when  there  is  hemor- 
rhage from  the  lung  and  shrinking  of  its 
tissue,  the  pulmonary  artery,  enlarged 
and  tense,  displaces  the  lung  superficial 
to  it,  and  presses  against  the  second 
space ;  where  there  is  a  double  impulse 
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the  first  gentle,  the  second  felt  and  heard 
as  a  shook.  In  bronchitis,  emphysema 
and  pneumonia,  there  is  the  same  disten- 
sion of  the  pulmonary  artery,  but  greater 
in  degree.  The  interposition  of  the  lung, 
enlarged  owing  to  the  disease,  screens  the 
pulmonary  artery  from  the  hand  and  the 
ear,  so  that  over  it  the  second  sound  is 
often  not  unduly  loud  ;  but  it  is  so  in 
some  instances  over  the  right  ventricle. 

Whenever  the  tension  of  the  pulmonary 
artery  is  thus  so  great  as  to  cause  a  strong 
and  loud  shock  with  the  second  sound, 
the  first  sound  is  either  almost  silent,  or 
feeble,  or  faintly  prolonged. 

When  the  blood  is  sent  into  a  tight  and 
full  artery,  it  makes  but  little,  often  no 
sound,  either  in  the  shape  of  shock  or 
murmur  ;  but  the  second  sound  caused  by 
the  smart  and  strong  reflux  of  the  blood 
upon  the  walls  and  closed  valves  of  the 
artery,  makes  a  loud,  sometimes  a  ringing 
or  metallic  sound.  The  same  occurs  in 
the  aorta  when  it  is  enlarged  and  ren- 
dered tense,  owing  to  the  difficulty  with 
which  the  blood  leaves  the  arterial  sys- 
tem in  advanced  cases  of  contracted  gran- 
ular kidney.  When  you  listen  over  the 
aorta  a  single  sound  is  often  heard,  a  loud 
ringing  metallic  second  sound,  the  first 
being  almost  or  absolutely  silent.  Some- 
times in  these  cases  the  artery  is  so  large 
and  tense  that  it  presses  against  the 
second  right  intercostal  space,  producing 
there  a  double  pulsation,  the  first  gentle 
and  gradual,  the  second  smart  and  with  a 
shock. 

1  find  that  I  have  described  the  second 
sound  as  being  loud  or  sharp  or  ringing  in 
about  one-half  of  the  50  cases  of  the  first 
series  and  9  of  the  20  of  the  second  series 
of  cases  of  endocarditis  with  mitral  mur- 
mur, and  in  5  of  13  of  those  of  the  first 
series  with  an  uncomplicated  tricuspid 
murmur.  This  does  not  of  course  include 
all  of  tills  class. 

It  was  noticed  that  the  second  sound 
was  sharp  or  loud  in  the  early  period  in  a 
large  proportion  of  the  cases  in  which 
that  sign  was  observed,  or  in  13  out  of  25 
of  the  first  series,  and  7  out  of  9  of  the 
second  series. 

In  all  but  six  of  the  patients  in  whom 
it  was  noticed  that  the  second  sound  was 
intensified,  it  continued  to  be  loud  down 
to  a  late  period,  to  the  time  in  fact  of 
approaching  recovery. 

Loudness  of  the  second  sound  may  be 
associated  with  each  of  the  signs,  singly 
or  in  combination,  that  are  habitually 
found  in  oases  of  endocarditis  with  inflam- 
mation of  the  mitral  valve.  It  accompa- 
nied a  mitral  murmur,  either  alone  or  in 
combination  with  a  tricuspid  murmur  in 
22  of  the  cases  ;  in  about  15  cases  it  was 
aUied  with  prolongation  of  the  first  sound 
over  the  left  and  sometimes  the  right  ven- 
tricle ;  and  in  8  cases  it  was  joined  to  tri- 


cuspid regurgitation,  which  was,  however, 
combined  with  other  important  signs  in 
every  instance  but  one.  Tlie  first  "sound 
of  tlie  pulmonary  artery  was  afiected, 
when  the  second  sound  over  that  artery 
was  loud  or  sharp,  on  ten  occasions,  in 
different  patients  :  in  4  of  these  there  was 
a  pulmonic  murmur,  in  4  the  first  sound 
was  prolonged,  being  generally  free  from 
shock,  and  in  2  it  was  silent  or  scarcely 
audible. 

These  numbers,  however,  taken  by 
themselves  give  a  very  inadequate  idea 
of  the  relation  of  the  first  to  the  second 
sound  of  the  pulmonary  artery  in  cases 
Avhen  that  second  sound  is  intensified. 
Thus,  as  we  have  just  seen,  pulmonic 
murmur  was  followed  by  a  sharp  second 
sound  in  four  instances,  but  there  were 
altogether  32  cases  in  which  a  pulmonic 
murmur  was  heard,  and  in  only  four  of 
them  was  it  stated  that  the  second  sound 
was  thus  aftected  at  the  time  when  the 
pulmonic  murmur  was  audible.  In  one  of 
the  cases  in  which  there  was  a  pulmonic 
murmur  on  admission,  the  second  sound 
was  free  from  accent ;  while  on  the  3d 
when  the  pulmonic  murmur  had  disap- 
peared, that  sound  was  slightly  accentu- 
ated over  the  pulmonary  artery.  Again, 
in  only  two  of  the  eases  is  it  noted  that 
the  first  sound  of  the  pulmonary  artery 
was  silent  or  scarcely  audible  when  the 
second  sound  was  loud.  Since,  however, 
my  attention  has  been  drawn  to  the  rela- 
tion of  the  first  to  the  second  sound  of  the 
pulmonary  artery,  in  every  instance  that 
I  have  observed  accentuation  of  the  sec- 
ond sound,  especially  with,  but  even  with- 
out shock,  the  first  sound  has  been  either 
very  feeble,  being  occasionally  prolonged, 
or  almost  or  even  quite  silent.  This  con- 
dition was  signally  marked  in  a  case  of 
chorea  under  my  care  in  the  hospital,  a 
boy,  who  on  admission,  presented  no 
mitral  or  other  murmur  over  the  heart. 
After  gaining  ground  steadily  he  became 
rather  worse, "his  temperature  rose,  he 
had  pain  in  his  chest,  and  the  second 
sound  was  loud,  the  first  feeble  over  the 
pulmonary  artery  ;  and  six  days  later  a 
mitral  murmur  came  into  play.  At  the 
same  time  the  right  ventricle,  previously 
quiet,  beat  with  great  force,  and  a  strong 
shock  was  felt  over  the  pulmonary  artery 
with  the  second  sound.  On  listening  over 
that  vessel,  a  loud  second  sound  pene- 
trated the  ear  and  struck  it  as  it  were 
with  a  shock,  and  the  first  sound  was 
sOent,  the  second  sound  being  alone  audi- 
ble to  all  who  listened.  After  a  short 
time  he  became  very  ill,  and  for  two  days 
he  passed  his  evacuations  involuntarily  in 
bed.  He  kept  both  hands  fiexed  on  his 
wrists,  and  his  fingers  on  his  hands.  He 
soon  began  to  improve,  and  gradually  as 
this  boy  gained  strensth,  speech,  power 
to   move,   and    freedom    from   irregular 
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movements ;  and  as  his  lungs  enlarged, 
the  mitral  murmur  being  still  audible,  the 
second  sound  though  still  loud  lost  its 
shock,  the  second  impulse  ceased  to  be 
felt  over  the  pulmonary  artery,  and  the 
first  sound,  though  feeble,  became  more 
and  more  audible. 

In  a  fair  proportion  of  the  cases  in 
which  the  second  sound  was  sharp  and 
loud  at  the  early  period  of  the  disease, 
that  sound  retained  its  character  unal- 
tered through  all  the  surrounding  changes 
in  the  sounds  of  the  heart.  Let  us  take 
one  case.  At  first  there  was  a  tricuspid 
murmur,  the  second  sound  being  sharp  ; 
on  the  6th  day  there  ^^■as  a  mitral  mur- 
mur, and  the  second  sound  was  loud  ; 
next  day  the  murmur  was  less  marked, 
but  the  second  sound  was  still  loud  ;  and 
on  the  11th  the  murmur  had  given  place 
to  prolongation  of  the  first  sound  over  the 
right  ventricle,  and  yet  the  second  sound 
still  remaiued  loud.  In  another  instance 
on  the  'Jtli  day  there  was  an  obscure 
mitral  nmrmur,  on  the  10th  tliere  was 
mitral,  tricuspid  and  direct  aortic  mur- 
murs, on  the  lOtli  these  had  all  vanished, 
and  on  the  23d  the  tricuspid  and  direct 
aortic  murmur  had  returned  ;  and  yet  on 
each  occasion  there  was  the  same  sharp 
second  sound  over  the  pulmonary  artery. 
I  could  give  several  instances  of  this  kind 
and  would  refer  to  four  cases.  In  these 
instances  the  sharp  second  sound  went 
on  drumming,  like  the  tomtom  in  the 
streets,  whatever  was  the  variety  of  the 
surrounding  noise,  or  even  when  there 
was  freedom  from  murmur  or  prolonga- 
tion of  the  first  sound. 

The  intensified  second  sound  is,  how- 
ever, by  no  means  always  so  unvarying  in 
its  note.  Thus,  in  one  very  interesting 
case  on  the  11th  day  the  second  sound  was 
very  loud  over  the  pulmonary  artery,  the 
first  being  scarcely  audible  ;  on  the  34th 
both  sounds  ^vere  loud  over  the  ventricles, 
the  second  being  very  loud  ;  and  next 
day  all  the  sounds  were  natural. 

I  must  refer  to  one  other  case,  in  which 
on  admission  the  first  sound  was  faint, 
the  second  loud  over  the  pulmonary  artery, 
the  first  sound  being  prolonged  over  the 
ventricles  ;  on  the  13th  day  the  two  sounds 
were  equal  over  the  artery  and  there  was 
a  feeble  murmur  at  the  apex  ;  on  the  27th 
tlie  second  sound  ^vas  again  louder  than 
the  first ;  and  on  the  40th  a  singular 
change  took  place,  the  first  sound  being 
louder  than  the  second  over  the  pulmo- 
nary artery — while  over  the  aorta  it  was 
the  reverse,  and  on  the  50th  day  the  na- 
tural standard  was  regained,  the  second 
sound  being  louder  than  the  first. 

The  close  study  of  the  second  sound 
and  of  its  relation  to  the  first  over  the 
pulmonary  artery,  is  of  practical  import- 
ance in  cases  of  endocarditis  affecting  the 
mitral  valve.     It  may  foretell  the  coming 


murmur  in  the  early,  and  betray  the  re- 
cently extinct  murnmr  in  the  later,  period 
of  the  disease  ;  and  during  its  progress,  it 
points  by  the  degree  and  force  of  its  ac- 
cent to  the  amount  of  the  resistance  to 
the  pulmonary  circulation,  the  intensity 
of  the  internal  iullammation  of  the  ven- 
tricle, and  the  extent  to  wliich  the  func- 
tion of  the  ventricle  is  impaired.  It  is,  in 
short,  a  tell-tale  sound  pointing  to  the 
agency  in  the  central  cavity  of  the  heart 
which  gives  it  birth.  The  intensified  sec- 
ond sound  of  the  pulmonary  artery,  or 
that  of  the  aorta,  is  associated  as  we  have 
seen  with  a  corresponding  feebleness,  or 
even  silence,  of  the  first  sound  of  each  of 
the  vessels  respectively.  The  observation 
of  the  one  sound  demands  a  correspond- 
ing observation  of  the  other  sound.  IVhen 
the  arterj'  is  distended,  it  enlarges,  length- 
ens, and  advances,  and  comes  gradually 
into  contact  with  the  second  intercostal 
space,  displacing  the  intervening  lung 
from  before  it.  You  can  then  feel  the 
double  pulsation  of  the  great  artery  ;  the 
first  movement  is  gentle,  gradual,  barely 
perceptible  to  the  touch;  the  second  strikes 
the  walls  of  the  chest  and  the  applied 
hand  with  a  sudden  smart  shock  or  tap. 
When  you  listen  to  it  the  ear  takes  in  the 
same  effect  through  another  sense  ;  the 
fii'st  sound  is  in  extreme  cases  silent,  or  is 
soft  and  gentle,  feeble  and  perhaps  some- 
what prolonged  ;  while  the  second  pene- 
trates and  strikes  the  ear  with  a  loud 
shock,  often  ringing  and  metalhc.  Over 
the  pulmonaj'y  artery,  as  I  have  just  said, 
that  sulidued  sound  or  even  silence,  and 
this  shock,  betoken  tension  of  the  artery, 
and  obstacle  to  the  flow  of  blood  through 
the  vessels  of  the  lungs  ;  whether  that 
obstacle  be  caused  by  a  back  flow,  due  to 
inflammation  or  disease,  with  incompe- 
tence, of  the  mitral  valve  ;  or  directly  to 
disease  of  the  lung  itself,  whether  from 
phthisis,  contracted  lung,  pneumonic 
bronchitis,  or  emphysema ;  the  shock 
being  in  these  last  cases  shielded  from 
the  hand  and  muffled  to  the  ear  by  the 
interposition  of  a  couch  of  lung,  thick- 
ened by  the  undue  expansion  of  the  air 
cells  induced  by  the  disease. 

When  the  aorta  is  thus  distended,  push- 
ing aside  the  lungs,  beating  with  a  double 
pulsation  upon  the  second  right  intercostal 
space,  over  the  ascending  aorta,  the  first 
gentle  and  gradual,  the  second,  a  smart 
shock,  the  first  feeble  or  even  silent,  the 
second,  a  loud  ringing,  metallic  shock,  you 
know  tliat  the  blood  forces  its  way  with 
difficulty  through  the  fine  vessels  of  the 
system,  and  that  the  cause  of  this  is  the 
contamination  of  the  blood,  induced  by 
advanced  granular  contraction  of  the 
kidney. 

Two  conditions  are  needed  for  the  pro- 
duction of  this  double  effect,  one,  that 
just  spoken  of,  the  obstacle  to  the  onflow 
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of  the  blood  ;  the  other,  the  force  with 
which  the  pulsating  ventricle  sends  its 
hlood  into  the  artery.  Lessen  that  force, 
and  the  supply  of  blood  is  lessened,  the 
proportion  of  blood  in  the  vessels  and  the 
power  to  pass  it  on  is  brought  more  into 
equipoise  ;  the  tension  of  the  blood  being 
relieved,  the  first  sound  becomes  again 
audible,  and  the  shock  of  the  second  sound 
is  subdued,  so  that  it  becomes  merely  un- 
duly sharp  or  loud. 

Additional  observations  are  wanted  on 
this  important  practical  point  of  the  rela- 
tive loudness  of  the  first  and  second  sounds 
over  the  pulmonary  artery  and  aorta ; 
combined  with  information  as  to  the 
poisoning  and  accumulation  of  the  blood, 
structural  change  iu  the  walls  of  the  ar- 
teries, and  vital  power.  The  two  sounds 
must  be  hstened  to,  and  their  relative  in- 
tensity noted,  which  I  do  by  the  ready 
method  of  figures  of  varying  size  written 
on  a  diagram  of  the  body  on  which  the 
outline  of  the  ribs  is  traced.  The  size  of 
each  figure  denotes  the  relative  intensity 
and  actual  loudness,  judged  of  by  the  ear, 
of  the  two  sounds.  When  the  first  sound 
is  silent,  and  the  second  is  loud  and  with 
a  shock,  I  mark  it  thus,  °/-2  ;  wlien  two 
sounds  are  equal,  thus,  1/2;  when  the 
first  is  louder  than  the  second,  thus,  1/, ; 
and  when  the  second  is  louder  than  the 
first,  thus,  '/2.  Every  shade  can  he  thus 
rendered.  Combined  sphygmographic  and 
cardiographic  tracings,  some  of  which  I 
have  made,  in  these  cases,  will  give  posi- 
tive and  scientific  accuracy  to  our  know- 
ledge. 

Doubling  of  the  Second  Sound. — In  two 
of  the  cases  of  endocarditis  with  mitral 
murmur,  there  was  doubling  of  the  second 
sound.  One  of  these  came  in  with  doub- 
ling of  the  first  sound,  or  almost  a  murmur 
at  the  apex,  on  the  4th  day  a  peculiar 
plunging  first  sound,  with  scarcely  any 
second  sound,  appeared  over  the  ventri- 
cles. On  the  6th  day  there  was  doubling 
of  the  second  sound.  On  the  8th  day 
mitral  and  pulmonic  murmur  appeared, 
followed  by  a  tricuspid  murmur,  and  on 
the  10th  these  murmurs  had  all  vanished. 
In  tlie  other  case  the  doubling  of  the  sec- 
ond sound  appeared  late  and  was  very 
tenacious.  There  was  a  mitral  murmur 
up  to  and  on  the  23d  day,  when  the  sec- 
ond sound  was  prolonged  over  the  pul- 
monary artery.  On  the  next  day  there 
was  doubling  of  the  second  sound  over 
that  artery.  The  second  second  sound 
was  louder  than  the  first— and  this  proved 
that  the  later  sound  was  the  pulmonic, 
the  earlier  the  aortic  sound.  In  this  in- 
stance the  doubling  of  the  second  sound, 
which  lasted  to  the  60th  day,  disappearing 
on  the  69th,  was  due,  I  consider,  to  the 
longer  time  occupied  by  the  right  ventricle 
than  the  left  in  emptying  itself,  owing  to 


the  resistance  to  the  flow  of  blood  through 
the  lungs.  ° 

Pulmonic  Murmur.— A  systolic  murmur 
over  the  pulmonary  artery,  at  the  second 
left  space,  was  heard  in  a  considerable 
numljcr  of  the  cases  of  endocarditis  with 
mitral  murmur.  This  number  amounted 
to  one-third  of  the  first  series,  or  sevi.'n- 
teen  in  fifty-two,  and  to  one-half  of  the 
second  series,  or  ten  in  twenty.  This 
murmur  was  present  also  iu  one-third  of 
those  cases  of  endocarditis  affecting  the 
left  side  of  the  heart,  in  which  there  was 
tricuspid,  but  not  mitral,  murmur.  In 
more  than  one-half  of  those  cases  the 
pulmonic  murmur  appeared  towards  the 
close  of  the  attack,  when  all  the  acute 
symptoms  had  gone  by,  when  the  period 
of  convalescence  was  approaching  or  es- 
tablished, when  the  patient  was  pale  and 
thin,  having  lost  a  large  proportion  of  the 
red  corpuscles  from  the  blood,  and  was 
weak  from  the  exhausting  nature  of  the 
disease.  In  nearly  one-half  of  the  re- 
maining cases  this  murmur  appeared  at 
the  middle  period,  and  in  one  in  four  of 
the  whole  number  it  was  audible  soon 
after  the  admission  of  the  patient. 

The  murmur  almost  always  occupied  a 
well-defined  limited  area  at  the  edge  of 
the  sternum  in  the  second  space,  just  over 
the  pulmonary  artery.  It  never  extended 
as  far  as  the  right  edge  of  the  sternum, 
but  it  could  be  heard  ver}'  feeljly  in  the 
first  space,  and  occasionally  in  the  third. 
When  the  position  of  the  pulmonary  artery 
was  unusually  low,  the  murmur  moved 
downwards,  being  then  heard  strongly 
over  the  third  space,  and  feebly  over  the 
second  and  fourth  spaces. 

The  pulmonic  murmur  rarely  presents 
a  smooth  soft  bellows  sound,  but  is  usu- 
ally grave  and  superficial,  without  how- 
ever being  large  in  character  or  very  loud. 
The  murmur  appeared  as  a  peculiar 
scratching  noise  in  one-half  of  the  cases, 
or  4  out  of  8,  in  which  the  sign  appeared 
soon  after  admission,  and  besides  these  in 
one  on  the  8th  and  in  another  on  the  21st 
day.  The  scratching  nature  of  the  sound 
when  I  first  observed  it  (I  found  it  noticed 
in  one  case  as  early  as  the  year  1852)  was 
very  puzzhng.  It  strongly  suggested 
friction  sound.  But  it  differed  in  these 
respects :  it  was  always  systolic,  being 
never  to-and-fro  ;  pressure  sometimes 
highly  intensified,  but  never  altered  it  in 
tone  ;  it  clung  to  one  spot  ;  and  it  gradu- 
ally disappeared  without  passing  into  a 
wide-spread  double  friction  sound.  Its 
noise  was  exactly  like  that  made  by 
scratching  slowly  and  gently  with  a  pin  on 
a  deal  table. 

The  cause  of  the  pulmonic  murmur  is 
exactly  the  same  as  that  of  the  aortic 
"ansemic"  murmur,  which  is  audible 
only  during  the  systole.     It  is  due  to  the 
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blood  being  very  thin  and  lessened  in 
quantity,  and  propelled  into  the  vessel 
when  its  walls  are  relaxed,  with  undue 
force,  by  the  ventricle. 

when  the  puhnonary  artery  is  flaccid, 
its  contents  have  free  room  to  vibrate  as 
they  move  onwards  in  the  current  of  the 
circulation,  and  therefore  pulmonic  mur- 
mur is  engendered.  Tlie  pulmonic  mur- 
mur thus  indicates  that  there  is  relaxation 
of  the  pulmonary  artery,  or  a  condition 
the  opposite  to  that  of  tension  of  tlie  ar- 
tery. Tlie  second  sound  following  the 
murmur  may  be  loud,  but  it  is  usually  fee- 
ble. It  is  loud  if,  during  and  towards  the 
end  of  the  contraction  of  the  right  ventri- 
cle, the  pulmcinary  artery  becomes  tense  ; 
its  walls  then  recoil  with  force  upon  their 
contents  and  propel  them  with  equal 
pressure  in  two  directions,  forwards  into 
the  vessels,  and  backwards  upon  the  as- 
cending puhnonary  artery,  its  sinuses, 
and  valve,  where  the  back-stream  strikes 
with  a  sudden  shock,  the  shock  of  the 
loud  second  sound.  The  second  sound  is, 
on  the  other  band,  feeble  if  the  flaccid 
artery  does  not  become  distended  during 
the  systole  ;  wlien  the  recoil  of  the  walls 
is  therefore  weak,  and  when  the  back- 
wave  breaks  with  only  moderate  force 
upon  the  roots  of  the  artery. 

Silence  or  feebleness  of  the  first  sound 
is  the  opposite  in  character  and  cause  to 
pulmonic  murnuu'.  If  the  artery  is  dis- 
tended when  the  ventricle  begins  to  con- 
tract, the  column  of  Ijlood  moves  steadily 
forwards,  the  walls  of  the  vessel  and  its 
contents  are  not  thrown  into  vibration, 
and  the  first  sound  is  either  absent  or 
feeble.  The  extreme  tension  of  the  pul- 
monary artery  thus  induced,  leads,  when 
the  Ijlood  has  ceased  to  enter  it,  to  the  re- 
coil of  its  walls  with  excessive  force  upon 
their  contents,  which  are  driven  with  a 
strong  back-stroke  or  shock  upon  the 
walls,  sinuses,  and  valve  of  the  artery. 
When  the  lung  is  displaced  from  before 
the  pulmonary  artery,  thus  distended,  this 
shock  is  felt  by  the  hand  and  heard 
striking  against  the  ear  with  a  loud  me- 
tallic sound. 

Pulmonic  murmur,  as  we  have  just 
seen,  came  into  play  most  frequently 
when  the  disease  was  passing  away.  It 
was  therefore  rarely,  or  only  once  or 
twice,  associated  with  a  mitral  murmur 
when  at  its  zenith,  and  uncomplicated 
with  other  murmurs.  In  fully  one-half 
of  the  cases  (13  in  24)  it  accompanied 
prolongation  of  the  first  sound,  or  a  feeble 
mitral  murmur ;  in  nearly  one-lialf  of  them 
(9)  it  appeared  with  a  conjoint  mitral  and 
tricuspid  murmur;  and  in  one-fourth  with 
a  simple  tricuspid  murmur,  a  companion 
sign  that  was  therefore  present  in  three- 
fourths  of  the  cases.  In  one-fourth  of  the 
cases  (6)  it  was  traced  side  by  side  with 


an  aniBmic  murmur  over  the  aorta  or 
carotid  artery  ;  and  thrice  it  was  unac- 
companied by  any  nmrmur.  Nearly  all 
these  instances  point  to  a  state  in  which 
the  tension  of  the  pulmonary  vessels  was 
either  not  yet  established  or  was  passing 
away. 

A  pulmonic  murmur  was  audible  in  a 
large  proportion  (or  5  in  13)  of  those  cases 
that  I  have  classed  as  being  probably 
aft'ected  with  endocarditis.  In  all  of  these 
cases  there  was  prolongation  of  the  first 
sound.  In  three  of  tbem  it  was  noticed 
soon  after  admission,  and  in  the  two 
others  at  a  late  period  of  the  illness. 

A  pulmonic  murmur  was  heard  in  a 
small  proportion  of  the  cases  in  which  en- 
docarditis was  either  threatened  or  only 
transient,  amounting  to  7  in  63  of  the 
first  series,  and  2  in  22  of  the  second,  or 
one-tenth  of  the  cases.  In  all  of  these 
but  one  it  appeared  at  a  late  period,  when 
the  intensity  of  the  disease  was  passing 
away. 

Puhuonic  murmur  is  not  then  a  direct 
sign  of  endocarditis.  Its  presence,  how- 
ever, in  the  early  period  of  acute  rheuma- 
tism usually  points  to  endocarditis,  and  to 
the  actual  or  approaching  presence  of  a 
mitral  or  tricuspid  murmur. 

Its  existence  at  a  late  period  in  a  case 
of  endocarditis  generally  points  to  relief 
in  the  severity  of  the  disease,  to  the  cessa- 
tion of  the  inflammation  of  the  heart,  to 
a  definite  removal  of  the  tension  of  the 
pulmonary  artery,  due  to  congestion  in 
the  lungs,  and  to  the  establishment,  for  a 
time,  of  the  opposite  state  of  that  vessel, 
its  walls  being  relaxed  and  the  quantity 
of  its  blood  diminished. 

The  pulmonic  murmur,  then,  while  it  is 
a  sign  threatening  inflammation  of  the 
interior  of  the  left  side  of  the  heart  in  the 
early  stage  of  acute  rheumatism,  is  a  sign 
of  the  passing  away  of  endocarditis  when 
it  appears  at  a  time  when  that  affection 
has  been  established.  Pulmonic  murmur 
never  becomes  permanent.  It  generally 
diminishes  rapidly  when  the  patient 
leaves  the  bed,  and  gains  color  and 
strength,  and  in  the  convalescent  patient 
it  is  often  inaudible  when  standing  or 
after  walking,  when  it  may  be  still  heard 
if  the  patient  is  lying  down. 

I  have  heard  the  pulmonic  murmur  in 
several  cases  of  enteric  fever,  when  it  in- 
dicates the  condition  of  which  I  have  just 
spoken,  or  relaxation  of  the  pulmonary 
artery. 

The  pulmonic  murmur  usually,  I  be- 
lieve, tends  to  become  less  vibrating  and 
more  feeble  during  the  progi'ess  of  the 
systole,  when  the  artery  is  becoming  less 
relaxed,  and  to  die  out  at  the  end  of  the 
systole  when  the  vessel  is  becoming  tense, 
and  the  stream  of  blood  is  being  gradually 
brought  to  a  stand-still. 
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Tricuspid  Murmur  in  Cases  of  Endocar- 
ditis with  a  Mitral  Murinur.- — I  have  al- 
read}'  illustrated  this  sign  when  I  de- 
scribed tricuspid  murmur  in  cases  of 
endocarditis  of  the  left  side  of  the  heart 
without  mitral  murmur.  I  refer  to  that 
part  at  pages  6212-0-25,  and  shall  here 
therefore  only  state  generally  the  condi- 
tions under  which  this  murmur  is  found. 

A  tricuspid  murmur  is  not,  as  we  have 
already  seen,  a  sign  of  inflammation  of 
the  right  side  of  the  heart,  and  of  the  tri- 
cuspid valve  ;  but  of  inflammation  of  the 
left  side  of  the  organ  and  of  the  mitral 
valve.  When  the  left  ventricle  is  weak- 
ened by  that  inflammation,  it  sends  less 
blood  into  the  vessels  of  the  system,  and 
an  undue  amount  of  blood  therefore  accu- 
mulates in  the  vessels  of  the  lungs.  The 
pulmonary  artery  is  over-flUod,  and  the 
left  ventricle  is  distended.  The  "safety- 
valve"  function  of  the  tricuspid  valve  is 
then  brought  into  play,  regurgitation 
takes  place,  and  by  throwing  a  portion  of 
the  blood  backwards  upon  the  veins  of 
the  system,  it  lessens  the  pressure  of  the 
blood  forwards  upon  the  arteries  of  the 
lungs. 

Tricuspid  regurgitation,  then,  while  it 
declares  the  presence  of  inflammation  of 
the  left  ventricle  and  the  mitral  valvo, 
relieves  the  congestion  in  the  lungs,  which 
is  one  of  the  worst  efiects  of  that  inflaui- 
matiou. 

A  tricuspid  murmur  is  present  in  nearly 
one-half  of  the  cases  of  endocarditis  with 
mitral  murmur.  A  tricuspid  murmur 
may  precede  a  mitral  murmur,  accom- 
pany it,  alternate  with  it,  or  waken  up 
after  it  has  disappeared.  A  tricuspid 
murmur,  then,  is  a  friendly  sign — it  warns 
you  of  inflammation  elsewhere,  and  re- 
lieves the  ill  effects  of  that  inflammation. 
It  is  a  danger  signal,  and  a  break,  lessen- 
ing the  mischief 

Aortic  Systolic  Murmur  (Anccmixi). — A 
direct  aortic  murmur  was  noticed  in 
twelve  of  the  seventy  cases  of  endocarditis 
with  mitral  murmur,  and  there  were 
others  in  which  its  presence  was  doubtful. 
This  murmur  appeared  in  the  early  period 
of  the  disease  in  eight  of  the  cases,  and  in 
the  later  period  in  four.  In  three  of  the 
patients  in  whom  the  m-urmur  appeared 
early,  it  lived  through  the  whole  of  the 
attack ;  and  in  one  other  of  them,  after 
vanishing  for  a  time,  it  again  appeared 
when  the  patient  was  recovering. 

In  all  the  cases  but  one,  the  aortic 
murmur  was  associated  with  conjoint 
mitral  and  tricuspid  murmurs,  and  in 
fully  one-half  of  them,  seven,  the  aortic 
was  coupled  with  a  pulmonic  murmur, 
usually  at  a  late  period  of  the  disease. 
These  twin  murmurs,  the  aortic  and  pul- 
monic, are  due  to  the  same  cause,  a  defi- 
cient supply  of  blood  in  the  great  arteries, 
which   are    therefore   imperfectly  filled. 


Their  walls  are  consequently  flaccid,  and 
their  contents  have  free  room  to  vibrate 
as  they  move  onwards  in  the  current  of 
the  circulation. 

The  direct  aortic  murmur  is  much  less 
frequent  than  the  pulmonic  murmur  in 
cases  of  mitral  endocarditis.  But  the 
aortic  murmur  appears  early  in  the  attack 
much  more  frequently  in  proportion  than 
the  pulmonic  nmrnmr.  The  reason  of 
this  would  appear  to  be  that  in  the  early 
stage  the  inflamed  left  ventricle  sends  its 
blood  with  insufiicient  force  and  volume 
into  the  aorta,  and  vibrations  with  their 
consequent  murmur  therefore  ensue.  At 
a  later  period,  the  lessened  volume  of  the 
blood  circulating  through  the  body,  and 
the  diminution  of  its  red" particles,  lead  to 
the  formation  of  the  murmur. 

The  question  is  an  interesting  one,  and 
is  not  easy  to  answer,  why  the  pulmonic 
murmur  is  so  much  more"  frequent  than 
the  aortic  at  the  later  period  of  the  affec- 
tion ?  May  it  not  arise  from  two  influ- 
ences ?  (1)  The  increased  size  to  which 
the  pulmonary  artery  has  attained  during 
the  period  of  its  tension,  when  the  disease 
was  approaching  to  and  at  its  acme  ;  and 
(2)  the  greater  relative  influence  that  the 
diminished  supply  of  blood  has  upon  the 
comparatively  restricted  area  of  the  arte- 
ries of  the  lungs,  when  compared  with 
the  much  larger  area  of  those  of  the 
body  ? 

Prolongation  of  the  First  Sound  occurring 
at  a  late  Period  in  Cases  of  Endocarditis 
with  Mitral  Begurgitation. — We  have  al- 
ready seen  that  in  a  considerable  propor- 
tion of  those  cases  of  endocarditis  that 
are  admitted  before  the  appearance  of  a 
mitral  murmur,  that  murmur  is  preceded 
by  prolongation  of  the  first  sound. 

Prolongation  of  the  first  sound  (as  we 
have  seen  at  page  628)  may  develop  into 
a  tricuspid  or  mitral  murmur,  and  when 
the  murmur  fades  away,  it  may  give 
place  to  a  renewal  of  the  prolongation  of 
the  first  sound.  This  was  precisely  what 
occurred  in  one  case,  a  patient  in  whom, 
when  admitted,  the  first  sound  was  pro- 
longed ;  on  the  10th  day  a  tricuspid  mur- 
mur was  audible,  which  was  replaced  on 
the  19th  by  prolongation  of  the  first 
sound.  In  another  case  the  sounds  were 
at  first  healthy,  but  the  first  sound  was 
prolonged  at  the  apex  on  the  4th  day,  a 
tricuspid  murmur  appeared  on  the  Bth, 
which  yielded  on  the  9th  to  prolongation 
of  the  first  sound  over  the  right  ventricle, 
and  on  the  4Sth  day  the  sounds  were 
again  healthy.  In  five  cases  with  mitral 
murmur  a  similar  chain  of  transforma- 
tions took  place.  In  one  of  these  a  mitral 
murmur,  which  appeared  on  the  5th  day, 
superseded  prolongation  of  the  first  sound 
at  the  apex  ;  that  murmur  became  weaker 
on  the  10th,  and  was  joined  on  the  12th 
by  three  other  grave  feeble  murmurs,  a 
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tricuspid,  a  pulmonic  and  an  aortic.  On 
that  day  the  murmurs  were  audible  when 
the  patient  lay  down — hut  they  passed 
into  nrolongation  of  the  first  sound  when 
he  stood  up — and  on  the  2(Jth  day  that 
prolont^atiou  was  only  audible  when  he 
lay  down,  the  sounds  beini;  healthy  when 
he  stood  up  ;  owing  evidently  to  the 
greater  amount  of  Ijlood  that  was  then 
demanded  by  the  body  and  the  lungs,  and 
was  consequently  supplied  to  the  aorta 
and  pulmonary  artery. 

In  a  few  of  the  patients  the  murmur 
during  the  illness  yielded  for  a  time  to 
prolongation  of  the  first  sound,  and  then 
reappeared.  One  case,  a  female  patient, 
was  a  notable  instance  of  the  variety  of 
transformation  sounds  that  may  occur  in 
this  disease.  "When  admitted,  she  pre- 
sented a  mitral  or  tricuspid  murmur  ;  on 
the  3d  day  the  first  sound  was  prolonged, 
and  on  the  6th  the  sounds  were  natural. 
But  on  the  evening  of  that  day  a  mitral 
murmur  set  in  which  remained  for  several 
days,  being  joined  by  other  murmurs. 
Ou  the  14th  those  had  vanished,  the  first 
sound  being  prolonged.  On  the  16th  a 
tricuspid  murmur  appeared,  which  was 
exchanged  for  a  mitral  murmur  on  the 
27th,  which  from  that  date  became  per- 
manently established. 

In  many  instances  the  position  of  the 
prolongation  of  the  first  sound  is  not  spe- 
cified, l3ut  when  it  is,  the  situation  of  the 
murmur  as  a  rule  corresponded  with  that 
of  the  prolongation  of  the  first  sound  out 
of  which  it  grew  and  into  which  it  faded 
— both  being  present  at  the  apex  when 
the  murmur  was  mitral,  and  over  the 
right  ventricle  when  it  was  tricuspid. 

The  passage  from  murmur  to  prolonga- 
tion and  the  reverse  was  often  very  grad- 
ual; they  often  each  glided  insensibly  into 
the  other.  The  prolongation  was  often 
murmur-like  in  character,  and  the  mur- 
mur was  often  so  obscure  as  to  be  quite 
as  fitly  ranked  with  prolongation. 

In  several  of  the  patients,  prolongation 
of  the  first  sound  over  one  ventricle  was 
accompanied  by  a  murmur  over  the  other. 
Thus  in  three  cases  a  tricuspid  murmur 
was  associated  with  prolongation  of  the 
first  sound  at  the  apex ;  and  in  another 
instance  a  mitral  murmur  was  coupled 
with  prolongation  over  the  right  ventricle. 
One  case  is  an  example  of  both  kinds  in 
succession.  At  the  time  of  admission, 
when  the  patient  was  very  ill,  the  sounds 
were  loud,  the  first  being  sharp.  From 
the  2d  day  to  the  7th  there  was  a  tricus- 
pid murmur  with  prolongation  of  the  first 
sound  at  the  apex  ;  and  on  the  21st  there 
■was  a  double  exchange,  a  mitral  murmur 
being  joined  by  prolongation  of  the  first 
sound  over  the  right  ventricle.  Some- 
times there  was  a  double  prolongation  of 
the  first  sound,  at  the  apex,  and  over  the 
right  ventricle,  as  occurred  in  four  cases. 


I  have  noticed  this  coupling  of  the  sign 
only  in  cases  observed  at  a  later  period 
and  I  am  certain  that  it  occurs  much 
more  frequently  than  my  earlier  notes 
would  indicate.  In  a  large  proportion  of 
the  cases  the  murmur  passed  into  pro- 
longation of  the  first  sound  towards  the 
period  of  convalescence.  This  was  no- 
ticed in  six  of  the  thirteen  cases  of  endo- 
carditis with  tricuspid  murmur ;  in  six- 
teen of  the  forty-one  cases  of  endocarditis 
with  mitral  murmur  of  the  first  series,  in 
one  of  which  that  sign  gave  place  finally 
to  a  permanent  mitral  murmur;  and  in 
twelve  of  the  twenty  of  the  same  class  of 
the  second  series. 

Prolongation  of  the  first  sound  is  the 
first  whisper  of  an  approaching  murmur, 
the  last  of  a  departing  one.  It  is  a  sign 
of  coming  danger,  and  it  usually  betokens, 
towards  the  conclusion,  a  favorable  issue. 

Prolongation  of  the  first  sound,  or  an 
obscure  murmur,  was  heard  in  seven  of 
the  seventy-nine  cases  of  the  first  series, 
and  in  none  of  the  fourteen  cases  of  the 
second  series  that  were  classed  as  having 
had  no  endocarditis. 

Of  those  patients  in  whom  endocarditis 
was  threatened  or  probable,  the  first 
sound  was  prolonged,  or  there  was  a 
doubtful  murmur,  in  forty-three  of  the 
seventy-six  cases  of  the  first  series,  and 
eighteen  of  the  twenty-six  of  the  second 
series.  In  more  than  one-half  of  the  cases 
thus  affected  there  was  great  general  ill- 
ness (35  in  61),  and  of" these  in  fifteen 
there  was  pain  in  the  region  of  the  heart. 

We  must  look  then  upon  prolongation 
of  the  first  sound  as  a  si<:n  of  actual,  or 
probable,  or  threatened,  inflammation  of 
the  heart ;  whether  we  regard  its  pres- 
ence in  those  cases  of  pronounced  endo- 
carditis with  a  mitral  or  a  tricuspid  mur- 
mur, or  in  those  of  probable  or  threatened 
endocarditis,  in  which  the  murmur  was 
not  declared. 

The  duration,  the  degree,  and  the  pro- 
gress of  endocarditis  is  not  to  be  esti- 
mated by  the  presence  of  a  mitral  murmur 
alone,  but  by  the  effects  also  of  the  in- 
flammation upon  the  body,  the  lungs,  and 
the  heart.  The  face  is  anxious  and  dusky; 
there  is  sometimes  pain  in  the  heart ;  the 
breathing  is  quickened  and  oppressed; 
the  impulse  of  the  left  ventricle  is  weak, 
while  that  of  the  right  is  unduly  strong ; 
the  circulation  through  the  lungs  is  im- 
peded ;  the  pulmonary  artery  is  distended, 
its  first  sound  is  silent  or  feeble,  and  its 
second  is  accentuated  ;  a  tricuspid  mur- 
mur is  often  present,  sometimes  alone, 
sometimes  conjointly  with  a  mitral  mur- 
mur ;  prolongation  of  the  first  sound  pre- 
cedes and  follows  the  mitral  and  tricuspid 
murmurs ;  and  anfemic  murmurs  are  often 
heard  both  over  the  pulmonary  artery 
and  the  aorta,  during  the  early  and  also 


RHEUMATIC    ENDOCAEDITIS    WITH    AORTIC    REGURGITATION.      641 


the  late  period  of  the  disease,  but  rarely 
during  its  acme ;  tlie  pulmonic  murmur 
being  more  frequent  at  the  period  of  con- 
valescence, the  aortic  murmur  during  the 
early  stage  of  the  disease. 


III.— Cases  of  Kheumatic  Ekdocar- 

DITIS  WITH  AOETIC   REQUBGITATION. 

(1)  Not  Accompanied  by  Mitral 
MuBiiTJE.  ('2)  Accompanied  by  Mi- 
tral EeGURGITATIOjST. 

(1)  Aortic  Begurgitation,  not  an:om%ia- 
nied  ly  Mitral  Begurgitation. — Incompe- 
tence of  the  aortic  valve  is  much  less  fre- 
quent in  rheumatic  endocarditis  than 
incompetence  of  the  mitral  valve.  There 
was  a  diastolic  aortic  murmur  not  accom- 
panied by  a  mitral  murmur  in  ten  ;  and 
there  was  a  mitral  murmur  without  a 
diastolic  murmur  in  fifty  of  the  first  series 
of  cases — while  there  was  mitral  regurgi- 
tation in  twenty,  and  aortic  regurgitation 
in  none  of  the  later  series  of  cases.  This 
brings  up  the  cases  of  mitral  in  relation 
to  aortic  regurgitation  to  the  proportion 
of  seventy  of  the  former  to  ten  of  the  lat- 
ter. Besides  these,  eight  of  the  first  series 
and  one  of  the  second  presented  both 
mitral  and  aortic  incompetence.  This 
makes  the  total  number  of  cases  in  which 
there  was  aortic  regurgitation  eighteen, 
and  the  total  number  in  which  there  was 
mitral  regurgitation  seventy-nine. 

In  more  than  one-half  of  the  cases  of 
eadocarditis  with  aortic  regurgitation, 
there  was  no  mitral  murmur  (10  in  18). 
The  mind  naturally  infers  that  in  these 
patients  the  inflammation  was  limited  to 
the  aortic  valve,  and  did  not  extend  to 
the  mitral.  The  close  examination  of  the 
cases,  how^ever,  leads,  I  consider,  to  the 
conclusion  that  in  all  of  them  there  was 
inflammation  of  both  the  mitral  and  the 
aortic  valves. 

A  mitral  murmur  appeared  in  one  of 
the  ten  cases  for  a  single  day,  and  was 
not  again  heard.  That  was  the  only  case 
in  which  this,  the  central  and  immediate 
sign  of  mitral  endocarditis,  was  noticed.. 
In  the  others,  however,  the  more  impor- 
tant secondary  signs  of  inflammation  of 
the  interior  of  the  left  ventricle  were 
present. 

In  five  of  the  cases  a  tricuspid  murmur 
was  audible  over  the  right  ventricle.  In 
three  of  these  that  murmur  was  heard 
before  the  murmur  of  aortic  regurgitation 
came  into  play;  in  one,  the  two  nmrmurs 
were  present  on  the  day  of  admission ; 
and  in  the  fifth  case,  the  tricuspid  mur- 
mur appeared  a  week  later  than  the 
aortic,  but  the  aortic  murmur  was  pre- 
ceded by  prolongation  of  the  first  sound, 
which  was  present  on  the  day  of  admission. 

The  first  sound  was  prolonged  over  one 
or  both  of  the  ventricles  in  six  of  the 
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cases  ;  in  three  of  which  there  was,  and  in 
three  there  was  not  a  tricuspid  murmur. 
In  two  of  the  three  in  which  there  was  no 
tricuspid  murmur,  prolongation  of  the 
first  sound  preceded  the  aortic  murmur. 

Thus  eight  of  the  ten  cases  of  endocar- 
ditis with  aortic  incompetence,  without 
mitral  murmur,  presented  either  a  tricus- 
pid murnmr,  or  prolongation  of  the  first 
sound  ovi'r  the  ventricles,  or  both  signs. 
In  six  of  them,  one  or  other  of  those  signs 
preceded  the  appearance  of  the  aortic'in- 
competencc  ;  in  one  other  the  patient 
came  in  with  both  aortic  and  tricuspid 
regurgitation  murmurs  ;  and  in  the  re- 
maining one  only  did  the  aortic  nmrmur 
precede  by  three  days  the  prolongation  of 
the  first  sound.  The  ninth  case  was  ad- 
mitted with  aortic  regurgitation,  and  he 
suffered  from  pain  in  the  region  of  the 
heart. 

The  tenth  case,  a  female  patient,  was 
an  anomalous  and  doubtful  one.  She  was 
very  ill  when  admitted,  when  she  had 
pain  in  the  left  side,  and  the  sounds  of  her 
heart  were  rough.  On  the  twelfth  day  a 
soft  double  murmur  was  audible  in  the 
second  left  space  which  was  probably  due 
to  aortic  incompetence. 

(2)  Cases  of  Bheumatic  Endocarditis  with 
Aortic  Begurgitation,  acrompaniec?  hy  Mi- 
tral Begurgitation.. — In  eight  cases  mitral 
and  aortic  incompetence  were  combined, 
and  in  six  of  these  the  mitral  murmur 
preceded  the  aortic.  Both  murmurs  were 
present  on  admission  in  one  of  the  two 
remaining  cases,  and  they  appeared  to- 
gether in  the  other  one  on  the  seventh 
day  after  admission. 

These  illustrations,  and  the  considera- 
tions that  I  have  just  advanced,  appear 
to  me  to  render  it  conclusive,  that  the 
inflammation  always  commences  in  the 
interior  of  the  left  cavities,  aflTecting  pri- 
marily the  mitral  valve  ;  and  that  it  ex- 
tends at  a  later  period,  and  in  a  limited 
number  of  cases  to  the  aortic  valve. 

These  facts  lead  us  to  expect  that  in 
cases  of  endocarditis  the  aortic  diastolic 
mmrmur  appears  at  a  later  period  than 
the  mitral  murmur.  In  two  only  of  the 
cases  was  the  aortic  murmur  heard  on  the 
day  of  admission.  One  of  these  had  been 
ill  a  week,  and  that  was  the  earliest  date 
of  the  appearance  of  the  murmur.  In 
three  of  the  patients  the  aortic  murmur 
appeared  from  the  7th  to  the  10th  daj-s, 
in  one-fourth  of  them  (5)  from  the  10th  to 
the  loth  days,  and  in  more  than  one-half 
(10)  from  the  22d  to  the  88th  days,  after 
the  beginning  of  the  attack  of  acute 
rheumatism. 

We  have  seen  that  aortic  regurgitation 
is  preceded  with  rare  exceptions  by  a 
mitral  or  tricuspid  murmur,  or  a  pro- 
longed first  sound  over  the  ventricle,  or 
in  other  words  by  evidence,  immediate  or 
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secondary,  of  inflammation  of  the  left 
cavities  of  the  heart  and  the  mitral  valve. 

In  a  small  proportion  of  the  cases, 
amounting  to  three  in  eighteen,  the  mur- 
mur of  aortic  regurgitation  was  preceded 
by  prolongation  of  the  second  sound  over 
the  aorta  or  the  carotid  arteiy.  This  pro- 
/ougation  of  the  second  sound  over  the 
aorta  before  the  appearance  of  the  aortic 
diastolic  murmur,  has  evidently  the  same 
relation  to  that  murmur  that  prolonga- 
tion of  the  first  sound  has  to  a  mitral  or 
tricuspid  murmur.  It  is  a  transition 
sound,  and  is  the  immediate  herald  of  the 
coming  complete  murmur  of  regurgitation. 

An  antemic  systolic  aortic  murmur 
sometimes  precedes  the  appearance  of  the 
diastolic  nuirmur  made  by  aortic  regurgi- 
tation ;  but  it  more  often  comes  at  the 
same  time  or  later,  when  the  two  sounds 
combine  to  form  a  true  double  murmur. 
This  double  murmur  was  present  in  eleven 
of  the  eighteen  cases  of  endocarditis  with 
aortic  regurgitation,  in  four  of  vi'hich  the 
systolic  murmur  was  audible  before  the 
diastolic  murmur,  in  five  they  appeared 
together,  and  in  two  the  latter  murmur 
came  first  into  play. 

The  situation  of  the  aortic  diastolic 
murmur  of  endocarditis  is  ruled  by  the 
position  of  the  aperture  of  the  aorta,  and 
the  direction  of  the  back  current  flowing 
through  it  into  the  left  ventricle. 

The  murmur  is  more  loud  and  intense 
to  the  left  of  the  middle  of  the  sternum, 
just  over  the  root  of  the  aorta,  than  else- 
where. It  takes  there  a  direction  down- 
wards and  to  the  left,  and  is  audible  to 
the  left  of  the  lower  three-flfths  of  the 
sternum,  becoming  feebler  as  it  descends, 
and  is  lost  usually  before  it  reaches  the 
limit  of  the  lower  end  of  the  sternum. 
The  murmur  was  heard  also  in  five  cases 
as  high  as  the  lower  end  of  the  manu- 
brium, and  indeed  over  that  portion  of 
the  sternum.  In  rare  cases  it  is  audible 
at  the  apex. 

In  my  cases  of  endocarditis  with  aortic 
regurgitation,  the  most  frequent  position 
of  the  murmur  was  to  the  left  of  the  lower 
portion  of  the  sternum,  a  space  that  ex- 
tended from  the  middle  of  the  sternum  to 
its  lower  end,  and  from  the  third  left 
costal  cartilage  to  the  sixth  ;  a  space  that 
is  immediately  in  front  of  the  right  ven- 
tricle, where  it  is  denuded  of  lung.  The 
murmur  was  audible  over  this  space  in 
thirteen  of  the  eighteen  cases.  In  four 
others  it  was  heard  at  or  to  the  left  of  the 
mid-sternum,  a  position  that  is  included 
in  the  space  noted  as  being  to  the  left  of 
the  lower  sternum,  and  which  is,  there- 
fore, the  position  at  which  the  aortic 
diastolic  murmur  of  endocarditis  is  heard 
most  frequently  and  with  the  greatest  in- 
tensity. 

In  two  of  the  cases  the  murmur  vras 
audible  just  below,  and  in  one  of  these 


over  the  manubrium.  In  none  of  them  is 
it  stated  that  the  murmur  was  heard  to 
the  right  of  the  upper  portion  of  the  ster- 
num, a  position  in  which  the  direct  aortic 
murmur  was  audible  in  five  of  the  cases. 
In  the  exceptional  and  doubtful  case,  the 
double  murmur  was  restricted  to  the  left 
second  space.  There  was  certainly  no 
regurgitation  in  that  case  from  the  puhno- 
nary  artery  into  the  right  ventricle,  and 
we  are  therefore,  I  think,  entitled  to  con- 
sider that  it  was,  like  the  others,  a  case  of 
aortic  endocarditis,  with  regurgitation. 
In  a  patient  under  my  care  in  St.  Mary's 
Hospital  an  exquisite  musical  plaintive 
diastolic  murmur  sprang  up  at  a  late 
period  just  over  and  below  the  lower  por- 
tion of  the  manubrium,  and  over  the  pul- 
monary artery  in  the  second  space,  and 
was  hmited  to  that  region.  In  this  case 
the  position  of  the  heart  was  high  and  the 
murmur  was  heard  over  a  correspondingly 
high  and  limited  area. 

In  four,  and  in  four  only,  of  the  cases 
the  diastolic  murmur  was  heard  at  the 
apex. 

When  we  consider  that  the  current  of 
blood  flows  from  the  aorta  back  into  the 
left  ventricle,  it  seems  natural  to  expect 
that  the  murmur  of  aortic  regurgitation 
should  be  heard  over  the  left  ventricle, 
into  which  the  stream  of  blood  falls  ;  and 
not  over  the  right  ventricle,  which,  with 
its  double  wall  and  its  full  contents,  is  in- 
terposed between  the  stream  of  return- 
blood  and  the  ear.  But  the  fact  is  the 
reverse  of  this.  The  murmur  is  always 
heard  in  front  of  the  heart,  over  the  right 
ventricle,  and  rarely  over  the  left  ventri- 
cle, to  the  left  of  the  septum. 

After  a  little  refiection,  the  reason  of 
this  curious  deviation  of  the  direction  of 
the  sound  becomes  apparent. 

When  the  aortic  ^-alve  is  incompetent, 
two  streams  pour  side  by  side  into  the 
left  ventricle.  One  of  these  comes  down, 
in  a  large  volume  of  blood,  from  the  left 
auricle,  through  the  mitral  orifice,  into 
the  left  ventricle  ;  and  this  large  living 
stream  of  blood  occupies  and  completely 
fills  the  whole  of  the  outer  portion  of  that 
cavity,  which  is  the  part  that  is  in  con- 
tact with  the  walls  of  the  chest  at  and 
beyond  the  septum,  and  at  the  apex.  The 
other  stream  is  that  of  regurgitation  from 
the  aorta.  It  is  a  small  and  an  active 
stream  which  plays  downwards  into  the 
innermost  portion  of  the  cavity,  or  that 
portion  of  it  which  lies  immediately  be- 
hind the  right  ventricle.  The  large  liv- 
ing stream  of  blood  that  pours  down  from 
the  left  auricle  into  the  outer  part  of  the 
left  ventricle,  through  the  mitral  orifice, 
cuts  off  the  inner,  deeper,  and  finer  cur- 
rent flowing  back  from  the  aorta  into  the 
left  cavity,  and  so  silences  it.  This  an- 
swers the  question,  why  do  you  not  hear 
the  murmur  of  aortic  resursritation  at  the 
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apex  and  over  the  left  ventricle  ?  The 
answer,  however,  to  the  second  question 
is  still  to  seek,  wliy  do  we  hear  that  mur- 
mur through  the  right  ventricle,  with  its 
double  walls  and  its  large  volume  of  blood 
entering  freely  through  the  tricuspid  ori- 
fice? When  thinking  out  the  answer  to  this 
question,  we  must  steadily  come  back  upon 
the  facts  as  to  the  position  of  the  aortic 
orifice,  the  nature  of  that  part  of  the  ven- 
tricle immediately  in  front  of  the  aortic 
aperture,  the  direction  of  the  return-cur- 
rent of  blood  into  the  right  ventricle,  the 
point  of  the  greatest  intensity  of  the  mur- 
mur, and  the  bearing  of  the  fading  away 
of  the  murmur. 

The  aortic  valve  lies  behind  the  middle 
of  the  sternum,  at  its  left  edge ;  in  front 
of  it  is  the  couus  arteriosus,  which  is  the 
shallowest  part  of  the  right  ventricle,  its 
cavity  being  there  wider  than  it  is  deep, 
and  its  posterior  wall  being  there  pushed 
forwards  by  the  left  ventricle  and  the  root 
of  the  aorta  and  the  aortic  orifice  through 
which  tliis  back-current  flows  ;  the  walls 
of  the  conns  arteriosus  are  here  thin, 
especially  the  front  wall ;  the  blood  con- 
tained in  this  part  of  the  right  ventricle 
is  not  in  lively  motion  during  the  dias- 
tole, for  it  is  above  the  current  of  blood 
from  the  right  auricle  into  the  right  ven- 
tricle ;  and  that  current  pours  across  from 
right  to  left,  low  down  into  the  larger, 
deeper,  and  lower  portion  of  the  ventricle 
behind  tlie  lower  part  of  the  sternum  and 
upper  part  of  the  ensiform  cartilage.  The 
murmur  rapidly  loses  loudness  and  inten- 
sity as  it  approaches  the  lower  part  of  the 
sternum  in  front  of  the  tricuspid  current, 
and  it  is  lost  before  we  reach  the  top  of 
the  ensiform  cartilage. 

We  now  see  that  the  murmur  of  aortic 
regurgitation  has  a  shorter  way  to  travel, 
and  passes  through  a  less  troul^led  blood, 
by  passing  straight  through  the  arterial 
cone  of  the  right  ventricle,  immediately 
in  front  of  the  aortic  aperture,  than  it 
would  if  it  were  to  force  its  way  through 
the  large  and  deep  living  current  of  blood 
that  flows  from  the  left  auricle,  through 
the  mitral  orifice,  into  the  left  ventricle, 
and  that  completely  occupies  the  body  and 
outer  or  left  side  of  that  cavity,  where  it 
presents  itself  at  and  beyond  the  septum 
and  at  the  apex. 

When  active  endocarditis  passes  away 
and  leaves  the  aortic  valve  permanently 
incompetent,  the  murmur  becomes  more 
intense,  and  its  area  more  extensive. 
The  diastolic  murmur  may  then  be  pres- 
ent over  the  whole  length  of  the  sternum, 
extending  to  the  right  of  that  bone  at  its 
upper  portion  ;  and  slightly  to  the  right, 
and  to  a  great  extent  to  the  left  of  that 
bone  at  its  lower  portion  ;  the  area  of  the 
murmur  sometimes  extending  as  far  out- 
wards as  the  region  of  the  apex  of  the 
heart. 


The  murmur  of  aortic  regurgitation  in 
cases  of  endocarditis  is  usually  soft, 
smooth,  and  hke  a  bellows  sound.  Some- 
times it  is  musical,  the  note  being  fine 
and  plaintive,  Umited  in  area  to  the^mid- 
dle  of  the  sternum,  or  a  Uttle  al)ove  that 
point,  not  penetrating,  and  easily  ob- 
scured by  the  other  sounds  of  the  heart, 
and  by  respiration.  It  was  thus  in  one 
case— a  very  pale  woman  aged  49.  On 
her  admission  she  presented  tricuspid, 
carotid,  and  loud  mitral  systolic  murmurs^ 
and  a  musical  diastoHc  murmur  over  the 
middle  of  the  sternum.  On  the  fourth 
day  she  was  better,  and  all  the  murmurs 
were  less  marked  ;  and  on  the  sixth  they 
were  gone.  Next  day  there  was  an  ob- 
scure musical  diastolic  murmur,  which 
also  disappeared  in  a  few  days.  In  one 
case,  on  the  101st  day  after  admission 
there  was  a  double  musical  murmur  to 
the  left  of  tlie  lower  sternum.  In  another 
case,  already  alluded  to,  an  exquisite 
musical  nuirmur  appeared  just  below  the 
manubrium,  extended  to  the  left  during 
the  time  of  convalescence,  was  limited  in 
area,  and  disappeared  in  about  a  week. 

In  another  patient,  a  man,  who  came 
in  with  a  mitral  murmur,  which  estalj- 
lislied  itself,  a  distinct  double  murmur 
appeared  for  the  first  time  on  the  09th 
day.  Six  days  later  the  diastolic  murmur 
appeared  as  a  long  whistle,  but  it  resumed 
its  usual  character  on  the  following  day. 
One  other  patient  that  presented  a  pecu- 
liar musical  diastolic  murmur  was  a 
woman,  aged  40,  ill  with  acute  rheuma- 
tism for  four  days,  who  came  in  with  a 
faint  blowing  tricuspid  murmur,  wliich 
went  on  the  third  day,  when  she  had  pain 
in  the  heart.  On  the  tenth  slie  was  bet- 
ter in  every  respect,  but  a  peculiar  dias- 
tolic murmur  appeared  to  the  left  of  the 
lower  sternum,  like  the  twang  of  a  harp- 
string,  which  was  still  audible  next  day ; 
but  this  was  soon  replaced  by  an  ordinary 
short  diastolic  murmur  to  the  left  of  tlie 
mid-sternum,  wliich  ceased  after  a  few 
days,  when  both  sounds  wire  a  little  pro- 
longed. Dr.  Broadbent  observed  this 
case  with  me. 

In  another  patient,  a  man  aflxicted  with 
acute  rheumatism  and  endo-periearditis, 
a  loud,  grave  musical  murmur  sprang  up 
in  the  course  of  the  illness,  a  vibrating 
murmur,  with  a  perceptible  thrill  over 
the  aorta,  in  the  second  right  space, 
where  the  murmur  was  most  intense  ;  but 
the  sound  was  heard  to  a  great  extent 
over  and  even  below  the  chest.  This 
murmur  became  established. 

Of  the  remaining  cases  (14),  in  nearly 
one-half  (6)  the  murmur  was  soft,  or  like 
a  bellows  sound,  and  this  was  undoubtedly 
its  predominant  character  in  the  rest,  al- 
though in  them  the  precise  nature  of  the 
murmur  is  not  stated. 

In  about  one-half  of  the  cases  of  rheu- 
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matic  endocarditis  with  aortic  regurgita- 
tion, tlie  murmur  disappeared  when  tlie 
patients  were  under  observation  ;  while 
in  the  greater  proportion  of  the  remain- 
ing lialf,  tlie  murmur  became  fixed,  heing 
associated  Avith  estahlished  mitral  regur- 
gitation in  two-thirds  of  those  cases. 

It  was  interesting  and  a  source  of 
anxiety  to  watch  the  progress  of  the  mur- 
mur, dwindling  and  disappearing  in  the 
former  set  of  cases,  and  ripening  into  per- 
manent valvular  disease  in  the  latter  set. 

AVe  have  already  seen  that  the  fine 
musical  diastolic  murmurs  with  a  limited 
area  disappeared,  while  the  louder  ones  of 
that  class  became  established. 

The  character  of  the  early  murmur  of 
aortic  regurgitation  gave  little  ground 
for  foreseeing  whether  the  incompetence 
would  be  permanent  or  transient.  Thus 
in  three,  if  not  four,  instances,  a  diastolic 
murmur,  obscure,  faint,  feeble  or  con- 
fused at  first,  ripened  later  into  an  estab- 
lished aortic  valve  disease. 

The  history  of  the  murmur,  its  develop- 
ment or  decay,  the  widening  out  or  con- 
traction of  its  area,  and  the  presence  or 
absence,  the  increase  or  diminution  of  the 
characteristic  signs  of  aortic  regurgita- 
tion attendant  upon  the  murmur ;  giA'e 
more  information  as  to  the  actual  state, 
progress,  and  probable  future  of  the  pa- 
tient than  the  exact  character  of  the 
murmvir  on  any  particular  day. 

A  statement  of  the  duration  of  the 
murmur,  and  of  the  attendant  secondary 
signs  in  the  cases  in  which  the  valve  com- 
pletely regained  its  function  ;  and  a  brief 
recital  of  the  leading  points  in  one  or  two 
of  the  cases  that  ended  by  producing 
aortic  valve  disease,  will  illustrate  prac- 
tically the  probable  future  prospect  of  the 
affection  in  these  important  cases. 

The  diastolic  murmur  was  short-lived 
in  all  but  three  of  those  cases  that  ended 
in  restoration  of  the  function  of  the  valve, 
its  duration  being  from  one  to  eight  days. 
In  the  three  others  the  murmur,  which 
diminished  steadily  in  loudness,  or  some- 
times remitted,  lasted  from  fifteen  to  fifty 
days. 

\ye  shall  be  the  better  able  to  under- 
stand the  extent  to  which  these  cases  de- 
part from  health,  and  approach  to  disease, 
of  the  aortic  valve  with  regurgitation,  by 
rapidly  reviewing  the  characteristic  signs 
of  the  established  disease,  so  as  to  obtain 
a  standard  of  comparison. 

The  characteristic  signs  of  permanent 
aortic  regurgitation  are — enlargement  of 
the  left  ventricle,  fulness  over  that  ven- 
tricle, and  undue  force  of  the  apex-beat, 
which  extends  beyond  and  below  the  left 
nipple  ;  strong  visible  pulsation  of  the 
carotid  arteries ;  sudden hammeringstroke 
and  collapse  of  the  pulse,  especially  when 
the  arm  is  raised,  when  the  pulse  is  visi- 


ble, and  is  audible  with  a  loud  shock  that 
gradually  lessens  and  disappears  when 
the  arm  is  lowered  beneath  the  level  of 
the  heart ;  diastolic  bellows  murmur  over 
the  whole  sternum,  its  maximum  in- 
tensity being  to  the  left  of  the  middle  of 
the  bone  ;  the  murmur  extending  to  its 
left  at  the  lower  portion  of  the  sternum, 
becoming  more  feeble  downwards,  and  to 
its  right  at  the  upper  portion  becomini^ 
more  feeble  upwards  ;  a  direct  aortic  mur- 
mur, generally  audible  over  the  manu- 
brium, and  to  its  right,  where  there  is  a 
true  double  aortic  mui'mur  ;  and  a  grave 
vibrating  systolic  murmur  in  the  neck, 
over  the  visibly  pulsating  carotid  artery, 
which  is  not  followed  either  by  a  second 
sound  or  a  diastolic  murmur. 

When  the  patient  sits  up,  the  extent 
of  regurgitation  and  the  collapse  of  the 
artery  increases  ;  and  as  a  consequence, 
the  diastolic  murmur  often  becomes  louder 
and  more  intense  and  extensive  over  its 
proper  region  ;  and  the  systolic  murmur 
becomes  more  grave  over  the  aorta  and 
carotid  artery,  or  is  replaced  there  by  a 
local  and  sudden  shock  when  the  regurgi- 
tation is  very  great  so  as  to  empty  the 
ascending  aorta  during  the  diastole,  the 
shock  being  occasioned  by  the  blow  with 
which  the  advancing  column  of  blood  is 
impelled  by  the  stroke  of  the  left  ven- 
tricle upon  the  walls  of  the  empty  aorta 
and  carotid  artery. 

If  the  incompetence  of  the  aortic  valve 
is  caused  by  great  enlargement  of  the 
aperture  of  the  aorta,  owing  to  dilatation 
of  the  vessel  from  atheroma,  the  artery 
extends  to  the  right  of  the  upper  sternum, 
displacing  the  lung,  and  may  present 
there  a  thrill  and  aloud  vibrating  musi- 
cal murmur,  heard,  perhaps,  at  some  dis- 
tance from  the  surface,  and  extending 
over  the  whole  chest,  front  and  back,  the 
neck,  and  even  the  abdomen. 

My  cases  of  endocarditis  with  aortic 
regurgitation  ending  in  complete  restora- 
tion of  the  valve,  presented,  with  the  ex- 
ception of  the  double  murmur,  to  a  very 
slight  degree  the  characteristic  signs  of 
disease  with  incompetence  of  the  aortic 
valves.  The  diastolic  murmur  was  pres- 
ent at  the  mid -sternum,  and  a  little 
higher,  and  extended  downwards,  and  to 
the  left,  becoming  gradually  feeble ;  but 
it  was  never  hear'd  upwards,  over  and  to 
the  right  of  the  upper  sternum,  imless  it 
was  joined  to  a  mitral  murmur.  The  area 
of  the  diastolic  murmur  was  thus  limited 
and  it  was  feeble,  very  soft,  and  hke  a 
bellows  sound,  or  plaintively  musical. 

A  systolic  murmur  was  present  over  the 
aorta,  or  the  carotid  artery,  or  both,  in 
two-thirds  of  the  cases,  this  heing  an 
anaemic  murmur,  and  not  one  caused  by 
obstruction.  It  was  due,  in  fact,  to  the 
flaccid  state  of  the  aorta,  caused  primarily 
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by  the  comparatively  small  amount  of 
blood  SL'ut  into  it  by  the  mtlamed  and 
weakened  left  ventricle,  and  increased  by 
the  reflux  of  a  portion  of  that  blood  sent 
back  again  into  the  left  ventricle  through 
the  intlamed  and  insufficient  aortic  valve. 
This  flaccid  state  of  the  aorta  auowed  the 
blood  contained  in  it  to  play  freely  to  and 
fro  in  a  series  of  noisy  vibrations,  with 
the  effect  of  inducing  a  grave  systolic 
aortic  murmur. 

The  impulse  was  rarely  notabljr  strong. 
It  was  observed  in  four  of  the  nine  cases 
of  this  class.  The  apex-beat  -was  felt  close 
to  the  nipple  in  one  of  these  patients  ;  and 
in  another,  in  whom  the  murmur  lasted 
long,  it  was  present  on  admission  in  the 
fifth  space,  outside  the  mammary  line, 
and  was  stronger  than  usual  on  the  7th 
day  ;  but  it  retreated  within  the  nipple 
line  from  the  12th  day,  varying  in  position 
from  the  fourth  to  the  fifth  space. 

The  second  sound,  which  is  usually  lost 
over  the  carotid  artery  in  disease  of  the 
aortic  valve,  was  audible  in  the  neck  in 
seven  out  of  the  nine  cases  of  endocarditis 
in  which  the  incompetence  of  the  aortic 
valve  was  only  temporary.  In  several  of 
these  cases  the  second  sound  was  at  one 
time  or  other  less  clear  than  natural  over 
the  neck,  being  feeble  in  two,  grave  in  a 
third,  and  in  a  fourth,  first  prolonged, 
then  silent,  and  afterwards  natural,  but 
feeble. 

Although,  then,  in  these  cases,  the  sec- 
ond sound  is  still  audible,  perhaps,  over 
the  aorta,  and  certainly  over  its  branches, 
the  innominate  and  carotid  arteries,  it  is 
often  palpably  modified  in  character.  The 
presence  of  a  second  sound  over  the  great 
arteries  at  the  root  of  the  neck,  and  over 
the  ascending  aorta,  where  it  is,  however, 
rendered  doubtful  Ijy  being  blended  with 
the  transmitted  presence  of  the  pulmonic 
second  sound,  is  due  to  the  slight  degree 
of  the  imperfection  of  the  aortic  valve. 
The  shock  of  the  second  sound  is  therefore 
caused  over  those  parts  by  the  recoil  of 
the  walls  of  the  distended  arteries  after 
the  end  of  the  systole,  which  sends  the 
blood  not  only  forwards  into  the  arteries, 
but  with  a  pressure  equal  in  every  direc- 
tion, also  backwards  with  a  return-stroke 
upon  the  inner  walls  of  the  ascending 
aorta,  including  its  sinuses,  and  slightly 
imperfect  valve.  The  aortic  second  sound, 
although  present,  is  often  modified  in  tone 
and  blunted,  owing  to  the  force  of  the 
back-stroke  of  the  blood  being  impaired  ; 
(1)  by  the  reflux  of  a. small  portion  of  the 
blood  into  the  left  ventricle  through  the 
inflamed  and  slightly  insufficient  valve  ; 
and  (2)  by  the  lessened  supply  of  blood  to 
the  aorta  and  arteries  from  the  left  ven- 
tricle, the  action  of  which  is  weakened  by 
the  inflammation  of  its  inner  surface.  The 
degree  to  which  the  second  sound  over 


the  neck  is  rendered  feeble,  blunted,  pro- 
longed, or  almost  or  quite  silenced,  is  a 
key  to  the  knowledge  of  the  amount  of 
regurgitation,  and  of  the  defective  supply 
of  blood  from  the  left  ventricle.  This  im- 
portant element  of  diagnosis  is  farther 
illustrated  by  what  is  Inund  in  cases  of 
Bright's  disease  with  contracted  gnuiular 
kidney,  when  the  aortic  valve  is  rendered 
slightly  insufficient  by  the  great  distension 
and  enlargement  of  the  aorta.  Here  the 
blood  is  sent  by  the  powerful  left  ventricle 
into  the  aorta  and  the  arteries,  already 
rendered  tense  by  the  difiicult  onflow  of 
the  poisoned  blood  through  the  small  ves- 
sels ;  and  the  relief  afforded  to  the  tension 
by  the  reflux  through  the  insuflicient 
valves  is  so  slight,  that  the  back-stroke  of 
the  blood-caused  by  the  recoil  of  the  arte- 
rial valves  is  still  made  with  so  much 
force  that  the  second  sound  usually  re- 
tains the  metallic  ring,  and  the  first  sound 
the  feeble  note,  so  characteristic  of  aortic 
tension  from  Bright's  disea.'^e. 

tSome  of  the  cases  of  endocarditis  with 
aortic  regurgitation,  ending  in  disease  of 
the  aortic  valve,  acquired  step  by  step  the 
characteristic  signs  of  the  permanent 
affection. 

One  case  of  this  class,  a  man,  ill  a  week, 
came  in  with  quick  breathing,  a  slightly 
prolonged  second  sound,  and  a  rather  ex- 
tensive impulse.  On  the  5th  day  a  soft 
mitral  murmur  appeared,  which  was  loud 
on  the  7th,  when  a  diastolic  murmur  was 
also  audible  over  the  sternum,  which  ex- 
tended next  day  slightly  both  to  the  apex 
and  the  neck.  A  week  later  there  was  a 
combination  of  mitral,  tricuspid,  and 
double  aortic  murmurs,  and  an  obscure 
second  sound  was  heard  in  the  neck.  At 
the  end  of  the  third  week  the  disease  was 
setting  into  its  permanent  form,  the  im- 
pulse being  extensive,  the  carotid  pulsa- 
tion visible,  and  the  second  sound  absent 
from  the  neck.  The  diastolic  murmur, 
feeble  oh  the  24th  day,  was  loud  on  the 
34th,  when  it  was  combined  with  a  mitral 
murmur  and  the  apex-beat  was  strong. 

Another  patient,  a  laborer,  ill  eight 
weeks,  was  admitted  with  profuse  per- 
spiration, tremulous  hands,  rather  quick 
breathing,  and  a  double  murmur  to  the 
right  of  the  upper  half  of  the  sternum.  On 
the  4th  day  the  murmur  was  louder,  and 
was  audilile  over  the  right  ventricle  ;  but 
on  the  Gth  he  was  faint,  and  the  murmur 
was  again  limited  to  the  aorta.  On  the 
8th  day  he  felt  better,  and  the  aortic  mur- 
mur was  again  audible  to  the  left  of  the 
lower  portion  of  the  sternum,  as  woU  as 
to  the  right  of  its  upper  portion.  Varia- 
tions followed,  renewed  diminution  of  the 
aortic  murmur  over  the  right  ventricle 
being  joined  to  renewed  illness  ;  but  after 
this  the  systolic  murmur  became  rasping, 
especially  over  the  third  right  cartilage, 
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and  the  diastolic  bellows  sound  became 
again  widened  in  area. 

The  third  case  of  this  class,  a  woman, 
ill  a  week,  came  in  with  prolongation  of 
the  first  sound,  but  no  murmur.  On  the 
3d  day  an  obscure  diastolic  murmur  was 
audible  at  the  left  nipple,  and  on  the  7th 
this  murmur  was  present  along  the  whole 
sternum,  especially  from  below  the  manu- 
brium, and  to  the  right  of  its  upper  por- 
tion. The  second  sound  was  heard  in  the 
neck,  and  the  pulse  was  not  distinctly 
audible  at  the  wrist.  On  the  15th  the 
diastolic  murmur,  smooth  and  prolonged, 
was  more  extensive  downwards  ;  the  sec- 
ond sound,  feeble  at  the  apex,  was  audible 
in  the  neck  ;  and  a  mitral  murmur  was 
present  for  the  only  time.  On  the  29th 
day  the  pulse  was  visible  at  the  wrist,  and 
on  the  52d,  when  she  was  almost  well, 
there  was  some  fulness  over  the  region  of 
the  heart,  its  impulse  being  stronger  over 
both  ventricles,  and  especially  at  the  apex. 
The  diastolic  murmur  was  most  intense 
at  the  fourth  cartilage,  but  was  audible 
along  the  whole  sternum,  except  its  sum- 
mit. The  second  sound  was  still  present 
in  the  neck,  and  the  pulse  was  not  audi- 
ble. 

In  these  three  cases  of  endocarditis,  the 
afiection  of  the  aortic  valve  advanced 
steadily,  but  with  variations,  under  my 
notice,  and  during  the  evolution  of  the 
disease  its  characteristic  signs  came  into 
play  one  by  one. 

The  next  case,  a  man,  stands  alone  ; 
the  aortic  regurgitation,  after  being  sus- 
piended  for  a  time,  returned,  and  again 
lessened,  without  disappearing. 

In  the  last  group  of  four  cases  of  endo- 
carditis with  aortic  regurgitation,  ending 
in  disease  of  the  aortic  valve,  the  murmur 
appeared  at  a  late  period  of  the  disease. 

In  one  of  these  patients,  a  man,  the 
murmur  appeared  suddenly  without  warn- 
ing and  in  full  force  on  the  88th  day, 
being  heard  loud  along  the  lower  sternum. 
He  had  previously  presented  a  variable 
mitral  and  an  occasional  tricuspid  mur- 
mur. This  mitral  murmur  was  suspended 
during  a  period  when  the  patient  was  ill 
with  enteric  fever,  and  when  prolongation 
of  the  first  sound  was  its  temporary  sub- 
stitute. 

A  second  case  of  this  class,  a  boy,  ill  a 
week,  came  in  with  pain  in  the  heart,  a 
friction  sound,  and  a  mitral  murmur, 
which  was  still  present  on  the  .5th  day. 
After  this  there  is  a  gap  in  the  narrative 
until  the  49th  day,  when  there  was  still  a 
mitral  murmur.  On  the  69th  day  a 
double  aortic  murmur  suddenly  appeared 
for  tlie  first  time,  and  already  the  pulse  at 
the  wrist  was  audible  when  the  arm  was 
raised.  This  diastolic  murmur  varied, 
increased,  and  extended  to  below  the  en- 
si  form  cartilage,  but  not  to  the  top  of  the 
sternum-,  was  once  a  long  whistle,  but 


generally  a  bellows  sound  ;  was  accorapa- 
nied  by  a  mitral  murmur  at  the  apex, 
probably  by  a  tricuspid,  and  certainly  by 
a  direct  aortic  murmur,  there  beijig  no 
aortic  second  sound.  The  impulse  of 
both  ventricles  became  extensive,  strong, 
and  peculiar,  pointing  to  adherent  peri- 
canlium  ;  it  presented  a  double  shock,  one 
during  the  systole,  and  the  other  at  the 
commencement  of  the  diastole. 

In  the  third  case,  a  woman,  one  of  re- 
markable interest,  a  faint  diastoUc  mur- 
mur appeared  to  the  left  of  the  lower 
sternum  on  the  47th  day,  having  been 
preceded  and  accompanied  by  varying 
mitral  and  tricuspid  murmurs.  In  this 
case  the  thyroid  gland  became  very  large 
on  the  64th  day  ;  was  a  good  deal  smaller 
on  the  74tli,  and  finally  resumed  its  natu- 
ral size.  There  was  a  distinct  double 
murmur  on  the  101st  day. 

The  last  case  presented  healthy  heart- 
sounds  on  the  17th  day  after  admission, 
and  on  the  22d  a  soft  diastolic  murmur 
came  into  play  to  the  left  of  the  lower 
sternum,  and  a  double  aortic  murmur 
just  below  the  manubrium.  The  pulse 
was  audible  when  the  arm  was  raised, 
and  tlie  impulse  was  normal  in  extent. 

These  interesting  cases  of  aortic  regurgi- 
tation, coming  on  by  surprise  at  a  late 
period  in  cases  of  endocarditis,  usually 
with  a  persistent  mitral  murmur  and  ex- 
tensive and  deep-seated  inflammation  of 
the  interior  of  the  left  cavities,  show  that 
the  aortic  valve,  though  it  suffers  rarely 
and  slightly  when  compared  with  the 
mitral  valve,  may  silently  and  without 
warning,  and  when  the  patient  appears  to 
be  ivell,  break  down  in  its  functions  by  the 
steady  and  long  advance  of  a  latent  in- 
flammation. 

When  we  consider  how  remote  the 
aortic  valve  is  from  the  focus  of  the  in- 
flammation, how  passive  and  rigid  the 
structures  at  the  outlet  of  the  left  ventri- 
cle are  in  which  that  valve  is  imbedded, 
how  gently  the  flaps  of  the  valve  come 
together,  how  comparatively  slight  is  the 
force  exerted  upon  the  valve  by  the  back- 
flow  of  the  blood  in  the  artery,  due  to  the 
recoil  of  the  walls  of  the  aorta — that  ves- 
sel being  imperfectly  supplied  with  blood 
by  the  inflamed  and  weakened  left  ventri- 
cle— a  force  that  spends  itself  mainly  in 
driving  the  blood  forwards,  and  second- 
arily in  impelling  it  backwards  on  the 
valve,  it  is  only  natural  that  the  aortic 
valve  should  be  rarely  incompetent  during 
the  attack  of  endocarditis,  and  more  rarely 
permanently  crippled.  These  cases  per- 
haps point  to  a  gradual  extension  of  the 
inflammation  on'the  ventricular  surface 
of  the  valve,  and  to  the  gradual  yielding 
of  the  inflamed  and  softened  valve  ;  which 
at  length  gives  way  suddenly  at  its  mar- 
gin, and  so  admits  of  regurgitation  from 
the  aorta  into  the  left  ventricle. 
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IV.— Cases  of  Rheumatic  Endocae- 

DITIS    WITH    PkOLONGATIOK    OF   THE 

First  Sound. 

The  examination  of  the  cases  of  endo- 
carditis in  wliich  there  was  tricuspid, 
niitral,  or  aortic  murmur,  alone  or  in 
combination,  show,  I  thinly  conclusively, 
that  prolongation  of  the  first  sound  at  the 
apex  or  over  the  right  ventricle  points  to 
actual  or  imminent  endocarditis. 

Tlius  prolongation  of  the  first  sound 
both  preceded  and  followed  a  temporary 
tricuspid  murmur  in  three  cases,  preceded 
the  appearance  of  that  murmur  in  two 
other  cases,  and  followed  its  disappearance 
in  two  additional  ones.  The  first  sound 
was  therefore  prolonged  in  one-half  of  the 
cases  (7  in  13)  in  which  a  tricuspid  murmur 
was  present  without  a  mitral  murmur. 

Again,  a  mitral  murmur  when  present 
without  aortic  regurgitation  was  pre- 
ceded and  followed  by  prolongation  of  the 
first  sound  in  seven  cases  ;  and  was  pre- 
ceded by  it  in  nine,  and  was  followed  by 
it  in  twenty  other  instances.  The  first 
sound  therefore  was  prolonged  in  fully 
two-thirds  (36  in  50)  of  the  cases  of  endo- 
carditis with  mitral  murmur  in  which 
there  was  no  aortic  regurgitation. 

Finally,  the  first  sound  was  prolonged 
in  six  of  the  ten  cases  of  endocarditis  with 
aortic  regurgitation  in  which  there  was  no 
mitral  murmur  ;  and  in  four  of  the  nine 
in  which  there  was  both  aortic  and  mitral 
regurgitation  or  in  more  than  one-half 
(10  in  19)  of  the  cases  of  endocarditis  with 
aortic  diastolic  murmur. 

If  we  combine  the  three  series  of  cases 
with  tricuspid,  mitral,  and  aortic  regurgi- 
tation, we  find  that  in  a  little  more  than 
three-fifths  of  the  whole  number  (53  in 
82)  the  first  sound  \vas  prolonged  over 
one  or  other  or  both  of  the  ventricles,  and 
that  this  proportion  held  its  ground  in 
each  of  the  three  classes  of  valvular  mur- 
mur from  endocarditis.  If  we  deduct  from 
the  29  patients  in  whom  there  was  no  pro- 
longation of  the  first  sound,  those  who 
both  came  in  and  went  out  with  tricuspid 
or  mitral  murmur,  amounting  to  fully 
twelve  cases,  and  who  could  not  therefore 
present  prolongation  of  the  first  sound 
preceding  or  following  a  murmur,  we 
naturally  increase  the  proportion  in  which 
the  first  sound  was  prolonged  ;  and  this 
proportion  would  necessarily  be  still  fur- 
ther increased  if  we  could  deduct  the 
unknown  quantity  of  cases  in  which  the 
prolongation  of  the  first  sound  escaped 
observation. 

It  is  evident  then  that  prolongation  of 
the  first  sound  is  a  sign  of  transition  ;  that 
it  tends  to  expand  into  a  mitral  murmur 
when  situated  over  the  apex,  into  a  tri- 
cuspid murmur  when  over  the  right  ven- 
tricle,  and  occasionally  into  a    systolic 


aortic  murmur  when  situated  over  the 
aorta  ;  and  that  when  either  of  those  mur- 
murs passes  away,  it  naturally  glides  into 
prolongation  of  the  first  sound  over  the 
region  of  the  lost  murnuu-. 

Prolongation  of  the  first  sound  over  one 
or  both  of  the  ventricles  in  a  case  of  acute 
rheumatism  is  in  itself  then  a  sign,  actual, 
probable,  or  threatening,  of  endocarditis 
affecting  the  left  cavities  of  the  heart.  If 
it  is  present  when  the  face  is  covered  with 
a  diffused  flush,  oi-  is  dusky  and  anxious, 
when  the  breathing  is  quickened  or  op- 
pressed, or  when  pain  is  seated  in  the 
region  of  the  heart,  and  the  second  sound 
is  intensified  over  the  pulmonary  artery, 
we  may  at  once  conclude  that  the  patient 
is  affected  with  endocarditis. 

I  have  included  among  the  cases  of 
endocarditis  two  of  the  patients  afl'ected 
witli  acute  rheumatism,  who  had  prolon- 
gation of  the  first  sound  without  murnmr, 
but  in  both  of  whom  that  sound  was 
murmur-like  ;  and  who  bad  also  several 
important  symptoms  pointing  to  internal 
inflammation  of  the  heart,  including  pain 
over  the  heart  in  one,  pain  in  the  chest 
in  the  other,  and  very  great  general  ill- 
ness. I  have  ranked  seven  of  these  cases 
with  prolongation  of  the  first  sound  apart, 
among  a  class  in  which  endocarditis  was 
probable  and  I  may  say  almost  certain. 

In  more  than  one-half,  or  five,  of  these 
nine  cases,  including  both  those  in  which 
endocarditis  was  present,  and  those  in 
which  it  was  probable,  the  prolongation 
of  the  first  sound  was  murmur-like  in 
character.  In  six  of  these  cases  there 
was  a  pulmonic  murmur  ;  in  four  the  face 
was  dusky  ;  in  three  there  was  restlessness 
or  delirium  ;  in  two  others  the  sleep  was 
bad  ;  in  three  there  was  pulmonary  apo- 
plexy, or  cough,  with  phlegm ;  in  one  there 
was  pain  in  the  heart ;  and  in  two  there 
was  pain  in  the  chest. 

It  is  more  diflicult  to  settle  the  exact 
position  of  those  cases  with  prolongation 
of  the  first  sound  that  I  have  ranked 
among  those  threatened  with  endocardi- 
tis. Among  the  cases  of  this  class  be- 
longing to  the  first  series,  amounting  in 
theVhole  to  63,  almost  one-half  (30)  pre- 
sented prolongation  of  the  first  sound: 
and  in  five  more  there  was  a  double  mur- 
mur ;  while  in  nine  others  the  sounds  of 
the  heart  were  aft'ectcd,  the  first  sound 
being  very  loud  in  three,  and  doubled  m 
one  f  while  both  sounds  were  feeble  or 
indistinct  in  five. 

Of  the  30  patients  in  whom  there  was 
prolon<'ation  of  the  first  sound,  in  one- 
half  (14)  there  was  great  or  considerable, 
and  in  16  there  was  shght  general  illness. 
I  think  that  we  may  consider  that  the 
fourteen  patients  with  great  or  consider- 
able general  illness,  nine  of  whom  had 
pain  In  the  region  of  the  heart,  were 
probably,   or    almost    certainly,   affected 
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witb  endocarditis.  To  these  perhaps  may 
be  added  the  four  patients  who  presented 
an  obscure  murmur.  Tliree  of  these,  how- 
ever, had  but  slight  general  illne^is.  If 
we  add  to  the  fourteen  with  great  general 
illness  and  prolongation  of  the  iirst  sound, 
the  case  with  an  obscure  murmur  and 
also  with  great  general  illness,  we  may 
conclude  that  fifteen  of  those  who  were 
threatened  with  endocarditis  were  almost 
certainly  attacked  with  that  affection. 

Among  the  79  cases  that  are  ranked 
among  those  who  had  no  endocarditis, 
seven  had  prolongation  of  the  first  sound, 
and  one  had  an  obscure  murmur.  All  of 
these  had  but  slight  general  illness,  and 
I  think  that  they  have  been  properly 
assigned  to  their  present  place. 

If  we  examine  the  cases  of  the  second 
series,  or  those  treated  by  means  of  rest, 
we  find  that  out  of  twenty-two  cases 
threatened  with  undocarditis  fourteen  pre- 
sented prolongation  of  the  first  sound.  Of 
these  nine  had  pain  in  the  region  of  the 
heart,  or  great  general  illness,  or  both, 
while  in  one  of  them  the  general  illness 
was  slight.  Eight  of  these  cases  may 
therefore,  I  think,  be  almost  ranked  with 
the  cases  of  endocarditis. 

In  two  of  the  remaining  cases  threatened 
with  endocarditis  there  was  a  transient 
murmur. 

Y.— Cases  of  Kheumatic  Endocardi- 
tis WITH  PREVIOUS  Valvular  Dis- 
ease OF  THE  Heart. 

Previous  valvular  disease  of  the  heart 
was  present  in  22  of  the  107  cases  of  endo- 
carditis of  the  first  series,  and  in  7  of  the 
2^!  of  the  second  series  of  cases  admitted 
into  St  Mary's  Hospital  under  my  care 
during  the  years  1851 — 1869-70.  Among 
the  cases  of  the  first  series,  ten  had  mitral, 
five  had  aortic,  and  seven  had  mitral- 
aortic  regurgitation,  and  the  seven  of  the 
second  series  had  mitral  incompetence. 
Sixteen  additional  cases  with  previous 
valvular  disease  appear  among  my  .325 
cases  with  acute  rheumatism  of  the  first 
series  ;  and  of  these  eight  had  endocar- 
ditis combined  with  pericarditis,  four 
'had  "probable"  endocarditis,  two  were 
"threatened"  with  that  aflection,  and 
only  two  presented  no  sign  or  symptom 
of  endocarditis.  "VVe  thus  see  that  of  the 
total  number  of  cases  of  acute  rheuma- 
tism with  established  valvular  disease 
(amounting  to  38),  30  (or  79  per  cent.) 
had  endocarditis  ;  in  6  (or  16  per  cent. ) 
endocarditis  was  probable  or  threatened  ; 
and  2  (or  5  per  cent. )  had  no  endocardi- 
tis. Compare  these  cases  broadly  with 
the  rest  of  the  cases  of  acute  rheumatism 
in  which  there  was  no  previous  valvular 
disease.  Of  the  total  number  amounting 
to  28i,  161  (or  .56  per  cent.),  had  endocar- 
ditis, of  which  54  had  pericarditis  also  ;  in 


73  (or  25  per  cent.)  endocarditis  was 
probable  or  threatened,  including  3  with 
pericarditis  ;  and  in  83  (or  29  per  cent.) 
there  w\as  no  endocarditis,  including  6 
with  pericarditis.  We  thus  see  that  pre- 
vious valvular  disease  of  the  heart,  in 
cases  of  acute  rheumatism,  exercised  an 
all-powerful  influence  in  exciting  endo- 
carditis. Nor  can  we  wonder  at  this  im- 
portant result.  It  has  been  the  key-note, 
underlying  the  whole  of  this  long  clinical 
history  of  pericarditis  and  endocarditis, 
that  whatever  part  liable  to  be  affected  by 
the  disease,  was  exposed  to  the  burden  of 
labor,  was  exposed,  in  exact  proportion 
to  that  labor,  to  the  attack  of  inflamma- 
tion, the  severity  and  extent  of  the  in- 
flammation being  proportioned  to  the 
amount  of  labor. 

The  presence,  then,  of  established  val- 
vular disease,  which  adds  very  seriously 
to  the  labor  of  the  heart  in  cases  of  acute 
rheumatism,  adds  very  seriously  to  the 
probability,  the  almost  certainty,  of  endo- 
carditis in  such  cases.  "We  have  just  seen 
that  the  influence  of  valvular  disease, 
which  tells  with  such  force  in  the  produc- 
tion of  endocarditis,  has  but  little  effect 
in  exciting  pericarditis.  The  reason  is, 
I  think,  obvious.  The  great  extra  work 
is  thrown  upon  the  interior,  and  not  upon 
the  exterior,  of  the  left  ventricle,  and  es- 
pecially upon  its  mitral  valve.  A  second 
local  influence,  in  the  altered  apertures 
and  roughened  surfaces  of  the  mitral  and 
aortic  valves,  and  especially  at  their  mar- 
gins, comes  in  to  heighten  the  effect  of  the 
local  labor  in  the  production  of  endocar- 
ditis. 

The  two  conditions  that  prevailed 
through  the  whole  series  of  cases  of  estab- 
lished valvular  disease  with  endocarditis 
are — the  variability  of  the  murmur  from 
day  to  day  ;  and  great  general  illness. 
That  chain  of  signs  distinguished  every 
case,  and  that  chain  of  symptoms  affected 
all  but  two  of  the  whole  series  of  instances 
of  endocarditis  with  disease  of  one  or 
more  of  the  valves  of  the  heart. 

The  variability  of  the  murmurs  showed 
itself  not  only  in  their  greater  or  less 
loudness  during  the  successive  phases  of 
the  disease,  but  also  in  their  transforma- 
tion from  one  tone  to  another  quite  dif- 
ferent ;  their  extinction,  suspension,  and 
reappearance  ;  and  their  extended,  con- 
tracted, and  shifted  areas.  This  varia- 
tion in  the  nature,  character,  and  field  of 
the  murmur,  is  governed  mainly  by  three 
leading  influences  : — (1)  the  changes  to 
which  the  valves  themselves  and, the  in- 
terior of  the  heart  are  subjected  by  the 
inflammation  ;  (2)  the  varying  power  of 
the  heart  under  the  influence  of  increas- 
ing general  weakness,  and  returning 
strength  ;  and  (3)  the  tumultuous  action 
of  the  heart  owing  to  local  pain,  or  the 
struggle  to  pass  the  blood  onwards  through 
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the  obstructed  orifices ;  or  its  intermis- 
sion and  failure  from  the  cxliaustion  of 
previous  overworl<. 

I  shall  illustrate  the  variable  character 
of  the  murmur  in  these  cases  of  endocar- 
ditis with  previous  valvular  disease  by 
the  brief  notes  of  a  few  cases,  first  select- 
ing from  among  those  with  mitral  regur- 
gitation, then  those  with  aortic,  and  finally 
those  with  mitral-aortic  valvular  disease. 

The  first  instance  with  mitral  disease 
that  I  shall  quote  was  a  young  woman 
who  had  left  the  hospital  four  days  i^re- 
viously  with  a  mitral  murmur,  due  to  a 
primary  attack  of  acute  rheumatism.  She 
came  in  suffering  from  a  fresh  attack, 
with  a  distressed,  anxious  look,  a  dusky 
face,  rather  livid  lips,  and  accelerated 
breathing.  She  had  pain  o\er  the  heart, 
its  action  being  rapid  and  tumultuous, 
and  an  indistinct  murmur.  On  the  3d 
day  there  was  a  loud  systolic  murmur  at 
the  apex,  and  the  second  sound  was  sharp 
over  the  pulmonary  arterj^ :  and  on  the 
4tli  she  had  agonizing  pain  in  the  heart, 
its  action  was  tumultuous,  and  its  sound 
could  not  be  defined  ;  she  struggled  vio- 
lently and  perspired  profuselj'.  jSText 
day  a  loud  systolic  murmur,  tricuspid  as 
well  as  mitral,  was  audible  over  the  whole 
region  of  the  heart.  On  the  10th  day  the 
tricuspid  murmur  was  audible  along  the 
sternum,  and  a  second  impulse,  with  a 
loud  second  sound,  were  present  over  the 
pulmonary  artery  in  the  second  left  space. 
On  the  18th  she  was  bright  and  cheerful, 
but  a  cough  was  still  present,  and  the 
murmur  was  softer.  On  the  2'.'a1  day  she 
walked  about  the  ward,  but  on  the  20th 
there  was  a  return  of  pain  on  movement, 
and  the  murmur  was  louder.  After  this 
she  did  well,  there  was  a  thrill  over  the 
heart,  the  murmur  was  loud  over  the 
apex,  and  was  heard  over  the  left  scapula. 
Here  the  mitral  murmur  was  oliscured 
when  the  heart  was  tumultuous  ;  and  was 
loud  and  smooth,  and  joined  by  a  tricus- 
pid murmur,  when  the  health  improved 
and  the  heart  was  steady  in  its  action. 
Another  case,  with  previous  mitral  regur- 
gitation, had,  when  admitted,  tightness 
of  the  chest,  pain  over  the  heart,  and  a 
loud  systolic  murmur.  Three  days  later, 
with  less  pain,  the  murmur  «'as  almost 
musical  at  the  apex,  and  quite  so  below  it 
over  the  stomach  ;  two  days  later  she 
looked  better,  and  the  murmur  presented 
a  third  change,  being  not  nearly  so  loud  ; 
but  next  day,  with  returning  tightness  of 
the  chest,  there  was  a  fourth  transforma- 
tion of  the  murmur,  which  was  rasping 
or  almost  musical  over  the  heart ;  the 
10th  day,  however,  with  renewed  improve- 
ment, showed  a  fifth  variation  in  the  mur- 
mur, which  was  no  longer  rasping  ;  but 
on  the  following  day  there  was  a  sixth 
change,  and  the  murmur  was  musical 
around  the  apex ;  after  this,  on  the  13th 


day,  the  murmur  was  grave,  this  being 
its  seventh  variation  ;  its  eighth  occur- 
rmg  on  the  18th  day,  when  it  was  again 
musical  over  the  stomach,  and  when  it 
was  joined  by  a  systolic  murmur  over 
the  aorta.  After  this,  witli  .steady  im- 
provement, the  murmur  was  no  Iouuit 
variable.  A  third  case  illustrates  the 
variations  of  the  murmur  during  the  con- 
valescent period. 

These  two  cases  are  typical,  luit  their 
successive  snatches  of  ever-varying  mur- 
nmr,  contrast  with  the  murmur,  ncjw 
swelling,  now  dwindling,  that  is  found  in 
other  and  more  simple  cases.  I  will  just 
quote  one  of  these.  A  youth,  a  carpen- 
ter, came  in  with  pain  in  tlu;  chest  and  a 
prolonged  musical  systolic  murmur  at  the 
apex.  This  murmur  was  persistent,  but 
it  varied  in  tone,  being  grave  on  the  8th 
day,  when  pain  was  present.  The  heart's 
beat  was  strong. 

Each  of  the  remaining  seven  cases  pre- 
sented features  of  its  own  ;  the  variations 
of  the  murmur  being  great  and  compli- 
cated in  four  of  them,  and  in  three  of 
them  comparatively  simple.  In  four 
cases,  if  not  five,  the  mitral  murmur  A-i'as 
associated  with  a  tricuspid  murmur,  in 
one  with  a  pulmonic,  and  in  one  with  a 
direct  aortic  murmur;  while  in  one  the 
first  sound  was  prolonged  over  the  right 
ventricle.  In  one  of  the  cases  just  enu- 
merated, a  diastolic  aortic  murmur  ap- 
peared and  disappeared,  reappeared,  and 
was  finally  extinguished,  the  mitral  mur- 
mur being  permanent  throughout. 

The  cm-tic  murmurs  of  established  val- 
vular disease  scarcely  vie  with  the  mitral 
murmurs  in  variety  of  tone,  loudness  and 
area,  and  alternate  extinction  and  re- 
turn, in  cases  of  rheumatic  endocarditis  ; 
but  I  may  state  that  the  study  of  the  five 
cases  that  I  can  cite  shows  that  in  all 
those  pohits  the  diastolic-a<irtic  murmur 
presents  frequent  variation  ;  though  the 
systolic  murmur  of  aortic  contraction  is 
much  less  subject  to  change. 

In  one  case  with  aortic  regurgitation, 
probably  of  some  standing,  tricuspid  and 
mitral  murmurs  were  added  temporarily 
to  the  diastolic  murmur,  which  varied 
much  and  was  not  always  audible  during 
the  attack  of  endocarditis.  At  the  cessa- 
tion of  the  illness  a  double  aortic  murmur 
was  alone  audible.  In  the  other  case  a 
double  aortic  murmur,  which. went  and 
came  attain  during  the  illness,  was  appa- 
rently joined  on  the  28th  day  liy  a  tricus- 
pid murmur,  which  had  departed  on  the 
34th,  leaving  a  double  aortic  murmur. 

The  remaining  seven  instances  had  pre- 
vious mitral-aortic  valvular  disease.  Two 
of  the  cases  belonging  to  this  last  group 
were  admitted  twice  with  mitral  aortic 
endocarditis,  so  that  the  actual  number 
of  patients  belonging  to  it  is  reduced  to 
five.     One  of   those  two    patients    that 
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were  thus  admitted  twice  witli  endocar- 
ditis, liad  left  the  hospital  six  months 
previously,  after  an  attack  of  rheumatic 
endocarditis,  and  came  in  with  double 
aortic,  and  mitral  murmurs  ;  which  varied 
somewhat  in  loudness  and  extent,  but 
were  substantially  unchanged  during  this 
ilhiess.  Four  years  later  she  returned 
with  severe  acute  rheumatism  and  endo- 
carditis, and  died  after  a  very  long  ill- 
ness, albuminuria  having  been  finally 
added  to  her  ailments.  The  murmurs 
underwent  several  oscillations,  sometimes 
the  mitral,  sometimes  the  aortic  diastolic 
murmur,  being  very  loud,  while  at  other 
times  one  or  other  of  those  murmurs  was 
almost  or  quite  extinguished  at  the  heart ; 
the  mitral  murmur  being  however  gener- 
ally distinctly  though  feeblj'  audible  over 
the  back  of  the  chest. 

In  the  three  remaining  cases  the  varia- 
tions in  the  murmurs  were  rather  in  loud- 
ness and  extent  of  area,  than  in  the  tone 
and  character  of  the  sounds. 

The  extent  and  strength  of  the  impulse, 
and  their  variation  during  the  attack,  are 
among  the  most  decisive  tests  of  the  pre- 
vious presence  of  valvular  disease  in 
cases  of  rheumatic  endocarditis.  As  a 
rule,  the  impulse  in  such  cases  is  unduly 
diffused,  strong,  and  propulsive  ;  and  this 
applies  more  in  degree  to  cases  with  mi- 
tral-aortic, than  to  those  with  simple 
mitral  regurgitation.  The  extent  of  the 
impulse  in  a  case  of  valvular  disease  M'ith- 
out  endocarditis,  is  a  test  of  the  undue 
amount  of  labor  to  which  tlie  heart  has 
been  put  to  overcome  the  obstacle  to  the 
circulation  of  the  blood  caused  by  the 
affection  of  the  valves.  The  supervention 
of  endocarditis  sometimes,  by  rendering 
the  heart's  action  tumultuous,  increases 
the  impulse  ;  but  sometimes  its  effect  is 
the  reverse,  and  by  lowering  the  power  of 
the  heart,  it  lessens  the  impulse. 

Among  the  ten  cases  of  endocarditis 
with  previous  mitral  incompetence,  in- 
cluding one  in  which  aortic  incompetence 
sprung  up  temporarily  during  the  attack, 
in  five  the  impulse  was  strong,  in  one  it 
was  diffused,  in  two  it  was  moderate,  in 
one  it  was  feeble,  and  in  one  it  was  not 
described.  In  three  of  those  cases  the 
impulse  was  stronger  during  the  attack  of 
endocarditis  than  after  it,  and  in  two  it 
was  the  reverse.  The  impulse  of  the  left 
ventricle  was  usually  increased  in  the 
cases  of  established  mitral  incompetence, 
but  that  of  the  right  ventriele  was,  in 
proportion,  more  affected  in  those  eases. 

Among  the  five  cases  of  previous  aortic 
incompetence  with  endocarditis,  includ- 
ing the  two  that  were  joined  during  the 
attack,  one  by  mitral,  the  other  by  tricus- 
pid incompetence,  in  three  the  impulse 
was  strong  and  extensive,  especially  to- 
wards the  apex  ;  in  one  it  was  diffused 
but  i-ather  feeble  ;  and  in  one  it  was  of 
moderate  force  and  extent.     The  impulse 


was  more  extensive  during  the  attack  of 
endocardifis  than  after  it  in  one  case. 
Tlie  impulse  was  strong,  extensive,  aiul 
unduly  far  to  the  left,  in  five  of  the  se-icu 
cases  of  previous  mitral-aortic  inconipt'- 
tence  with  endocarditis  ;  it  was  diffused 
but  rather  feeble  in  one  ;  and  in  one  it 
was  feeble.  The  impulse  appeared  to  be 
strengthened  during  the  period  of  the  en- 
docarditis in  four  instances,  while  in  cue 
case  it  was  the  reverse. 

Pain  was  present  over  the  region  of  the 
heart  in  four  of  the  ten  cases  of  endocar- 
ditis with  previous  mitral  incompetence,  in 
four  of  the  five  with  aortic  inconipeiente, 
and  in  four  of  the  seven  with  mitral-aortic 
incompetence.  There  was  pain  in  the  side 
or  chest,  or  tightness  of  the  chest,  not  in- 
cluding those  with  pain  in  the  heart— in 
four  of  the  ten  with  mitral ;  in  one  of  the 
four  with  aortic  ;  and  in  three  of  the 
seven  with  mitral-aortic  valvular  disease. 
There  was  no  pain  either  in  the  heart, 
chest,  or  side,  in  two  of  the  ten  cases 
with  mitral ;  in  none  of  the  five  with 
aortic  ;  and  in  one  of  the  seven  with  mi- 
tral-aortic valvular  disease,  or  in  only 
three  of  the  tw^enty-two  cases  under  con- 
sideration. We  have  seen  that  pain  in 
the  heart,  side,  or  chest,  occurs  in  by  far 
the  largest  proportion  of  such  cases  ;  and 
that  pain  in  the  parts  named  is  much 
more  frequent  in  cases  of  endocarditis  in 
which  the  heart  was  previously  affected 
with  valvular  disease,  than  in  those  cases 
of  endocarditis  in  which  the  heart  was 
previously  healthy. 

The  respiration  was  seriously  affected 
in  a  very  large  proportion  of  the  cases  of 
valvular  disease  with  endocarditis.  This 
condition  in  such  cases  is  inevitable,  for 
the  effect  of  all  the  diseases  of  the  valves 
is  to  interfere  with  the  efficient  onflow  of 
the  blood  towards  the  system,  and  there- 
fore to  throw  the  blood  backwards  upon 
the  lungs.  This  applies  of  course  with 
primary  and  immediate  force  to  incompe- 
tence of  the  mitral  valve,  which  throws  a 
portion  of  the  blood  just  received  back 
again  upon  the  lungs,  with  the  effect  of 
overcharging  the  pulmonary  vessels.  The 
return  of  the  blood  back  again  from  the 
aorta,  owing  to  aortic  incompetence,  into 
the  left  ventricle  from  which  it  has  just 
been  sent,  is,  however,  only  one  short  stage 
forward  from  the  seat  of  mitral  incompe- 
tence ;  and  the  almost  immediate  effect 
of  the  aortic  incompetence  is  to  produce 
a  back-flow  of  blood  upon  the  pulmonary 
vessels,  and  to  delay  the  blood  in  those 
vessels  and  congest  them.  The  presence 
of  this  surplus  amount  of  blood  in  the 
lungs,  which  upsets  the  healthy  balance 
of  the  circulation  through  the  lungs  and 
the  body,  compels  the  respiratory  organs 
to  exert  themselves  to  the  top  of  their 
power,  so  that  they  may,  if  possible,  ex- 
pel forwards  into  the  body  the  weight  of 
blood  that  oppresses  them.    Hence  result 
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laborious,  difBcult,  and  rapid  breathing, 
puUnonary  apoplexy,  pleurisy,  catarrh, 
and  bronchitis. 

The  respiration  was  rapid  in  four,  the 
chest  was  painful  or  tight  in  two,  and 
cough  with  pulmonary  apoplexy  occurred 
in  another  of  the  cases  with  mitral  valve- 
disease  ;  while  in  two  of  those  cases  there 
is  no  note  of  the  state  of  the  lungs,  and 
in  one  they  were  healthy  in  function. 
The  breathing  was  quick,  or  there  was 
cough,  or  pain  in  the  chest,  in  four  of  the 
Ave  cases  with  aortic,  and  in  six  of  the 
seven  with  mitral-aortic  valvular  disease. 
More  than  three-fourths,  therefore,  of  the 
cases  of  valvular  disease  with  endf)car- 
ditis  had  serious  disturbance  of  the  respi- 
ratory functions. 


CLINICAL  HISTOKY  OF  ENDOCAK- 
DITIS  IN  CASES  OE  CHOEEA. 

The  association  of  chorea  with  endo- 
carditis has  long  been  known,  both  clinic- 


ally and  from  examination  after  death  ; 
and  it  has  already  received  illustration  in 
this  volume,  at  pages  531,  OoLl,  where  two 
important  cases  of  chorea  are  alluded  to 
that  have  been  published  by  Dr.  Broad- 
bent  and  Dr.  Tuckwell,  in  both  of  which 
there  was  endocarditis,  and  minute  cere- 
bral embolism  ;  and  in  one  of  which  there 
was  acute  rheumatism  as  well  as  chorea. 
I  had  also  occasion,  in  this  article  on  en- 
docarditis, to  give  at  page  G.15  a  case 
which  illustrates  the  association  of  chorea 
with  endocarditis.  I  shall  now  give  a 
brief  account  of  the  cases  of  chorea  treat- 
ed by  me  in  St.  Mary's  Hospital,  with 
especial  relation  to  their  association  with 
endocarditis. 

Clinical  History  of  the  Cases  of  Chorea, 
in  relation  to  the  presence  of  Endocarditis, 
observed  by  the  Author  in  St.  Maryh  Hos- 
pital.— I  find  notes  of  40  cases  of  chorea 
that  were  under  my  care  in  St.  Mary's 
Hospital,  and  in  34  of  them  the  signs  of 
the  heart  are  noted,  while  in  6  of  them 
they  are  not  so. 


CASES  OF  CHOREA  IN  RELATION  TO  THE  PRESENCE  OR  ABSENCE  OF 

ENDOCARDITIS. 


1. — Cases  in  which  there  ivas  no  endocarditis,  heart  sounds  healthy 
2. — Cases  In  which  there  was  probably  no  endocarditis  : — 

a.  Slight  prolongation  of  the  first  sound        .... 

b.  Ansemic  murmur  over  the  pulmonary  artery     . 

3. — Cases  in  which  there  probably  was  endocarditis  :  — 

a.  Prolongation  of  the  first  sound  ...... 

6.   Murmur,  tricuspid  or  pulmonic  ..... 

4. — Cases  in  which  there  was  endocarditis  : — 
a.  With  mitral  regurgitation 

Ending  in  restoration  of  valve  ..... 
Lessening  of  murmur  on  recovery  .... 
Mitral  regurgitation  established  on  recovery 


10 


.     3 

.     2 
—    5 


b.  With  aortic  regurgitation  . 


12 
1 
—  13 


Cases  in  which  the  heart  was  not  observed 
Total 


34 
6 

40 


Association  of  the  Cases  of  Cliorea  with 
Rheumatism. — The  well-established  as- 
sociation of  chorea  with  articular  rheu- 
matism, renders  the  study  of  the  connec- 
tion of  rheumatism  with  these  cases  of 
chorea  necessary  before  we  consider  the 
occurrence  of  endocarditis  in  chorea. 
Acute  rheumatism,  as  we  have  just  seen, 
is  so  very  frequently  accompanied  by  en- 
docarditis that  we  must  be  careful,  when 
ascertaining  the  frequency  of  endocarditis 
in  chorea,  not  to  attribute  the  internal  in- 
flammation of  the  heart  too  readily  to 
chorea,  when  it  may  be  caused  by  the 
rheumatism  associated  in  certain  cases 
with  that  affection. 


Articular  rheumatism,  in  a  subacute 
form,  was  definitely  present  during  the 
attack  in  six  of  the  forty  cases  of  chorea. 
In  five  of  these  cases  the  rheumatic  affec- 
tion immediately  preceded  the  occurrence, 
and  continued  for  a  short  time  after  the 
supervision  of  the  attack  of  chorea.  In 
one  of  the  cases,  in  which  there  had  been 
no  previous  rheumatic  attack,  the  joints 
became  inflamed  in  the  course  of  the 
choreal  affection. 

In  addition  to  these  six  cases  of  chorea 
with  ijronounced  articular  rheumatism, 
there  were  five  cases  of  chorea  in  which 
there  was  pain  in  all  the  limbs  (in  1),  or  in 
the  shoulder  and  hips  (inlj,  or  in  the  legs 
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(in  1),  or  in  tlie  hands  (in  1),  or  tliero  was 
stiffness  of  tlie  arms  and  legs,  and  of  the 
left  ring-finger  (in  1).  In  none  of  these 
cases,  however,  was  there  sweUing  or  red- 
ness over  the  joints ;  but  this  does  not 
apply  to  the  redness  which  afiected  the 
wrists,  elbows,  and  face  in  one  patient 
from  violent  friction.  There  were  also 
five  cases  of  chorea  that  were  free  from 
rheumatism  during  the  attack,  that  gave 
a  history  of  antecedent  acute  rheumatism, 
occurring  from  two  years  to  two  or  three 
months,  and  in  one  instance  fur  an  uncer- 
tain period,  before  the  occurrence  of  the 
chorea. 

The  proportion  in  wliich  endocarditis 
appeared  in  those  cases  will  be  given 
presently. 

Proportion  of  Cases  of  Chorea  in  which 
Enelocarclitis  wos  present. — In  nearl}-  one- 
third  (10  in  34)  of  the  cases  of  chorea  in 
which  the  sounds  of  the  heart  were  ob- 
served, those  sounds  were  healthy ;  in 
one-sixth  of  them  (5)  there  was  slight 
prolongation  of  the  first  sound,  and  in 
one  case  there  was  a  pulmonic  murmur. 
I  have  classed  the  six  latter  cases  among 
those  in  which  there  was  probably  no 
endocarditis,  and  I  think  we  may  infer 
that  those  sixteen  eases,  amounting 
almost  to  one-half  of  the  whole,  were  free 
from  inflammation  of  the  interior  of  the 
heart. 

In  three  cases  in  which  there  was 
marked,  almost  murmur-like,  prolonga- 
tion of  the  first  sound,  and  in  two  Avith  a 
tricuspid  or  pulmonic  murmur,  amount- 
ing to  almost  one-sixth  of  the  whole  (5  in 
34),  the  presence  of  endocarditis  was 
probable. 

The  remaining  cases,  amounting  to 
fully  one-third  of  the  whole  (13  in  34), 
gave  complete  evidence  of  the  existence 
of  endocarditis,  in  the  presence  of  a  mi- 
tral murmur  in  twelve  instances,  and  of  a 
diastolic-aortic  murmur  in  one. 

I  think  it  probable  that  the  majority  of 
the  six  cases  of  chorea  in  which  the  heart 
was  not  observed,  ought  to  be  added  to 
those  in  which  there  was  no  endocarditis. 

Cases  of  Endocarditis  with  a  Mitral 
Murmur. — The  cases  of  choreal  endocar- 
ditis with  mitral  regurgitation,  consider- 
ing the  comparatively  small  number  of 
those  cases,  offered  as  great  variety  in 
character,  mode  of  commencement, 
course,  and  result,  as  the  cases  of  rheu- 
matic endocarditis  with  mitral  regurgi- 
tation. 

Endocarditis  with  mitral  regurgitation 
ended  more  than  twice  as  often  in  estab- 
lished mitral  disease  in  chorea,  than  in 
acute  rheumatism.  Mitral  regurgitation 
became  permanently  established  in  two- 
thirds  of  the  cases  of  chorea  with  mitral 
murmur  (8  in  12) ;  and  in  less  than  one- 
third  of  the  cases  of  acute  rheumatism 
with  mitral  murmur  of  the  first  series 


(14  in  40),  and  in  only  one-sixth  of  those 
of  the  second  series  treated  by  rest  (3  in 
i!U).  The  integrity  of  the  valve  was  re- 
stored in  one-sixth  of  the  cases  of  chorea 
with  a  mitral  murmur  (2  in  12),  aud  in 
another  sixth  of  them  the  murmur  was 
becoming  feebler  when  the  patient  left 
the  hospital  (2  in  12 J. 

The  mitral  murmur  in  fully  one-half  of 
the  cases  (7  in  12)  was  situated  in  the  re- 
gion of  the  apex,  and  was  not  described 
as  extending  be3'ond  that  region ;  but 
was  simply  entered  as  a  systolic  mitral 
murmur,  or  a  systolic  murmur  at  the 
apex. 

The  five  remaining  cases,  compared 
with  those  just  dismissed,  presented 
greater  breadth  of  area  ;  variety  in  into- 
nation and  volume  of  sound ;  and  indi- 
vidual life. 

In  two  of  these  cases  the  mitral  mur- 
mur was  very  extensive,  being  audible 
over  the  back  of  the  chest,  above  and  be- 
low the  scapulse,  and  the  greater  part  of 
the  left  side.  One  of  them,  when  admit- 
ted, had  been  ill  with  chorea  in  a  severe 
form  for  some  weeks,  but  the  affection 
was  now  but  slight.  A  loud  systolic 
murmur  centred  itself  at  the  apex ;  and 
was  audible  along  the  sternum,  and  far 
to  the  right  of  its  lower  portion,  though 
feeble  at  its  upper  part ;  from  the  third  to 
the  seventh  left  costal  cartilages  ;  in  front 
of  the  epigastrium  and  the  liver  ;  nnd  all 
over  the  dorsum,  especially  on  the  left 
side.  The  impulse  of  both  ventricles  was 
immoderately  strong  and  extensive,  the 
apex-beat  being  present  an  inch  to  the 
left  of  the  nipple-line.  These  signs  under- 
went little  change  after  the  admission  of 
the  patient,  and  it  was  evident  that  the 
endocarditis  had  ceased. 

The  other  case  came  in  with  acute  en- 
docarditis, a  mitral  murmur  being  audi- 
ble at  the  apex  and  over  the  right  ventri- 
cle. A  few  days  later  it  could  be  heard 
towards  the  axilla,  and  over  the  back,  as 
high  as  the  upper  part  of  the  scapula.  At 
the  end  of  the  seventh  week  the  murmur 
was  grave  and  musical,  and  a  fortnight 
later  it  appeared  as  a  prolonged  bellows 
sound.  After  this  it  was  hardly  so  loud, 
but  towards  the  end  of  the  fourth  month 
after  admission  it  was  grave  and  vi- 
brating. 

This  case  had  an  interest  much  broader 
than  the  simple  relation  of  chorea  to  en- 
docarditis ;  for  it  had  interwoven  with  it 
from  its  commencement,  and  throughout 
an  important  part  of  the  early  period  of 
its  course,  the  relation  of  acute  rheuma- 
tism to  chorea,  and  of  acute  rheumatism 
to  endocarditis  also.  It  began  with  in- 
flammation of  the  ankle,  conjoined  with 
chorea.  Six  weeks  later,  when  admitted, 
the  knee  was  inflamed,  chorea  being  the 
most  pronounced  disease,  and  the  two  af- 
fections being  accompanied  by  endocar- 
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ditis.  Was  this  endocarditis  the  direct 
otispring  of  the  subdued  attack  of  acute 
rheumatism,  or  of  chorea,  or  of  tlie  two 
conjoined  affections,  each  talcing  its  part 
in  giving  a  combined  birth  to  endocar- 
ditis ? 

During  the  third  weeli  the  arms  were 
slightly  rheumatic,  as  well  as  the  lower 
limbs,  and  the  patient  lay  motionless  in 
bed,  apparently  stilled  by  the  affections  of 
the  Umbs  and  joints,  the  chorea  being 
almost  or  quite  latent.  After  this  the 
rheumatism  insensibly  disappeared,  the 
chorea  insensibly  reasserted  itself,  and  for 
the  remainder  of  the  patient's  long  his- 
tory, the  chorea,  modiiied  in  form  and 
severity,  was  the  only  apparent  affection  ; 
accompanied  throughout,  however,  by 
endocarditis. 

The  other  three  instances  of  which  I 
have  to  speak  were  cases  of  chorea,  unal- 
loyed, during  the  attack,  by  rheumatic 
arthritis  ;  but  two  of  them  had  suffered 
some  time  before  from  acute  rheumatism. 

One  of  them,  a  girl,  had  been  long  ill 
with  chorea,  and  had  gone  through  a 
rheumatic  attack  two  years  before.  She 
came  in  with  a  loud,  smooth,  systolic 
murmur  at  the  apex,  which  was  audible 
over  the  right  ventricle.  After  this  the 
murmur  underwent  minor  transforma- 
tions, being  like  a  bellows  sound  on  the 
4th  day,  and  almost  musical  on  the  8th, 
when  the  apex-beat  extended  further  out- 
wards, the  murmur  being  faintly,  if  at 
all,  audible  below  the  angle  of  the  left 
scapula.  The  apex-beat  extended  a  little 
beyond  the  nipple.  This  case  came  in 
with  endocarditis,  which  was  evidenced 
by  the  varying  character  of  the  murmur  ; 
but  there  is  nothing  to  show  whether  or 
not  this  patient  had  acquired  mitral  dis- 
ease from  the  old  attack  of  acute  rheuma- 
tism. 

This  last  question  does  not  complicate 
the  next  case,  for  though  this  patient,  a 
girl,  had  twice  been  affected  with  acute 
rheumatism,  yet  she  had  no  murmur,  but 
a  prolonged  first  sound,  on  admission. 
A  murmur,  however,  appeared  at  the 
apex  on  the  4th  day,  which  was  grave  on 
tlie  6th  and  the  8th,  and  was  loud  on  the 
14th  day,  when  it  extended  towards  the 
axilla.  The  apex-beat  was  strong  on  the 
6th  day,  three  and  a  half  inches  from  the 
sternum  ;  but  on  the  8th  it  could  scarcely 
lie  felt. 

The  last  case,  a  boy,  was  free  from 
rheumatic  taint,  and  presented  no  mur- 
mur during  the  first  six  weeks  ;  but  at 
the  end  of  that  time  he  had  pain  in  the 
chest,  and  a  week  later  a  smooth  bellows 
murmur  appeared  at  the  apex,  which 
three  weeks  later  spread  upwards  towards 
the  axilla,  and  downwards  over  the  sto- 
mach. After  this,  during  a  long  period, 
extending  from  first  to  last  over  five 
months,  the  murmur  underwent  various 


changes,  being  a  very  smooth  bellows 
nnu-mu}'  on  the  Oi'd  day,  audible  upwards 
towards  the  axilla,  and  downwards  over 
the  stomach.  On  the  76th  the  murmur 
was  very  loud  and  superficial,  being 
heard  towards  the  axilla,  but  for  a  very 
short  \\'ay  below  the  heart.  The  first 
sound  was  very  feeble,  while  the  second 
was  very  loud  over  the  pulmonary  artery, 
in  the  manner  already  related  at  page 
023.  After  this  the  mitral  murmur 
underwent  various  modulations,  being 
moderately  loud  on  the  102d  day,  very 
loud  at  the  apex  on  the  105th,  but  scarce- 
ly audible  over  the  lung  to  the  left,  or  to- 
wards the  axilla  ;  much  weaker  on  the 
126th ;  but  on  the  l:j5th  day  it  was  loud 
below,  especially  on  expiration,  and  was 
not  heard  outwards  during  inspiration. 
On  the  146th  day,  and  the  last  report, 
there  was  very  slight  fulness  over  the 
heart,  the  impulse  of  the  right  ventricle, 
which  seven  weeks  previously  was  strong, 
extending  from  the  third  cartilage  to  the 
sixth,  and  from  the  sternum  to  the  nipple, 
was  on  the  last  observation  less  strong  to 
the  right  of  the  lower  sternum,  and  ex- 
tended from  the  second  to  the  fourth  car- 
tilages. The  mitral  bellows  murmur  was 
not  so  smooth  as  before,  and  was  again 
heard  up  to  the  axilla.  The  double  im- 
pulse of  the  pulmonary  artery,  previously 
marked,  was  no  longer  perceptible.  There 
was  no  murmur  over  the  back.  He  went 
out  comparatively  well,  being  free  from 
choreal  movements. 

In  this  case,  as  in  that  just  related, 
during  the  attack  of  endocarditis,  when 
the  patient  lay  speechless  in  bed,  the 
heart  became  enlarged,  and  the  lung 
shrank  away  from  before  the  heart,  ex- 
posing its  increased  impulse  over  a  large 
area  ;  and  the  mitral  murmur  was  heard 
extensively  over  the  region  of  the  con- 
tracted lung,  and  that  of  the  stomach. 
At  a  later  period,  however,  with  return- 
ing health,  strength,  and  exercise,  the 
lung  expanded  freely,  and  interposed  it- 
self between  the  greater  part  of  the  heart 
and  the  walls  of  the  chest,  so  as  to  cut  off 
the  extended  border  of  the  area  of  im- 
pulse, and  to  lessen  that  of  the  murmur 
by  damping  and  silencing  its  sound. 

Case  of  "Endocarditis  u-ilh  a  Biastolic- 
Arn-tic  Murmur.— This  patient,  a  boy, 
came  in  with  a  second  attack  of  chorea, 
which  began  three  weeks  previously  with 
pain  in  the  legs  of  a  rheumatic  character, 
followed,  a  week  later,  by  choreal  symp- 
toms, which  became  gradually  more  se- 
vere. On  his  admission  the  heart  sounds, 
so  far  as  they  could  be  made  out,  were 
healthy,  but  on  the  3d  day  a  diastolic 
murmur  was  audible  over  the  centre  of 
the  sternum.  Ten  days  later  this  mur- 
mur was  heard,  very  prolonged  and  loud, 
over  the  whole  length  of  the  sternum  ; 
being  audible  to  the  right  of  the  upper 
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part  of  the  bone,  and  to  the  left  of  its 
lower  portion,  but  Ijecoming  weaker  to- 
wards the  apex  of  the  heart.  On  the 
86th  day  the  diastolic  murmur  was  still 
loud,  and  maintained  its  ground  every- 
where ;  and  it  was  joined  by  a  systolic 
murmur,  loudest  at  the  sternum  and  not 
mitral.  Three  weeks  later  the  diastolic 
murmur  was  inaudible  at  the  middle  ol 
the  sternum,  aud  was  feeble  at  its  upper 
and  lower  portions  ;  but  on  the  79th  day, 
the  last  observation,  it  had  apparently 
resumed  much  of  its  loudness  and  extent, 
and  the  sj'stolic  murmur  was  silent. 

In  this  case,  as  in  one  of  those  just  told, 
the  question  must  be  put,  Was  the  endo- 
carditis caused  by  the  primary  articular 
rheumatism,  or  Ijy  the  resulting  chorea, 
or  by  the  combined  influence  of  the  two 
affections  ? 


EXDOCAKDITIS  IIT  PYEMIA. 

There  was  only  one  instance  among  the 
71  cases  of  pyaemia  or  secondary  inflam- 
mation examined  after  death  in  St.  Clary's 
Hospital  in  which  the  appearance  of  endo- 
carditis was  observed  and  reported.  That 
case,  a  man,  who  was  under  my  care, 
presented  a  spot  in  the  right  lung,  an 
inch  long,  consisting  of  pus,  and  appar- 
ently broken  down  Ivmg-tissue,  and  super- 
ficial to  this  a  patch  of  dry  fibrinous  de- 
posit on  the  pleura  ;  and  numerous  spots, 
similar  but  smaller,  through  the  back  of 
the  middle  and  lower  lobes  of  that  lung. 
There  was  also  a  large  globular  and  fluc- 
tuating tumor  on  the  upper  and  inner 
part  of  the  left  kidney  three  inches  in 
diameter.  On  cutting  into  it  highly  ofien- 
sive  blood-like  fluid  escaped,  and  on  laying 
it  freely  open  there  was  a  clot  of  blood 
and  a  little  pus.  The  sac  was  lined  with 
a  delicate,  highly  organized,  chorion-like 
membrane,  witli  numerous  prominent 
bloodvessels  ramifying  on  its  surface. 
There  was  a  large  black  spot  of  apoplectic 
effusion  in  the  substance  of  the  kidney 
near  the  membrane.  The  structure  of 
the  kidney  was  healthy. 

The  heart  was  of  natural  size,  and  there 
was  a  patch  of  recent  roughness  on  the 
surface  of  the  left  auricle.  Several  no- 
dules, from  the  size  of  a  split  pea  to  that 
of  a  millet-seed,  were  situated  on  the 
free  margin  of  the  mitral  valve.  The 
corpora  Arantii  of  the  aortic  valve  were 
enlarged.  The  patient  was  admitted  in 
a  state  of  great  depression,  his  mind  wan- 
dered, and  mucous  and  sonorous  noises 
were  audible  over  the  chest.  The  state 
of  the  heart  was  not  observed. 

The  attack  of  endocarditis  was  in  this 
case  the  marked  secondary  effect  of  the 
pysemia,  but  the  solitary  occurrence  of 
this  instance  with  endocarditis  in  71  cases 
of  pytemia  shows  that  the  inflammation 


of  the  interior  of  the  heart,  so  common, 
as  we  have  sc.-en,  in  acute  rheumatism 
and  chorea,  is  rare  in  pysemia,  thou<;ii 
less  so,  as  we  shall  see,  tlian  in  the  fatal 
stage  of  Bright's  disease. 

The  signs  of  the  heart  affection  were 
not  observed  in  this  case  of  pysemic  endo- 
carditis. I  have  had,  however,  frequent 
opportunities  of  examining  a  patient  af- 
fected with  pyffimia,  in  the  course  of 
whose  very  serious  illness  the  signs  of 
endocarditis  appeared  and  held  their 
ground.  Pleurisy  first  showed  itself,  and 
the  evidence  of  inflammation  in  both 
lungs  ;  and  after  a  time  a  systolic  murmur 
became  audiV)le  at  the  apex.  This  mur- 
mur was  constant,  but  it  varied  in  loud- 
ness, tone,  and  area  during  the  course  of 
the  illness.  After  this  patient's  recov- 
ery a  mitral  murmur  was  estabMshed. 


ENDOCAKDITIS  IN  BKIGHT'S 
DISEASE. 

I  have  only  been  able  to  find  one  in- 
stance with  evidence  after  death  of  endo- 
carditis in  the  whole  of  the  cases  of 
Briglit's  disease  described  in  the  post- 
mortem records  of  St.  Mary's  Hospital, 
amounting  to  207,  excluding  those  in 
which  tliere  was  regurgitation  through 
the  mitral  or  the  aortic  valve,  or  through 
both  valves,  or  obstruction  of  the  mitral 
orifice.  That  case  was  one  of  fatty  dis- 
ease of  the  kidney  in  a  man,  aged  41,  who 
was  undivr  my  care.  His  heart  was 
rather  large,  weighing  12-^-  ounces,  and 
was  dilated  and  flabby.  The  structure  of 
the  valves  was  healthy,  with  the  excep- 
tion of  a  patcli  of  white  deposit  on  the 
anterior  flap  of  the  mitral  valve,  which 
did  not  appear,  after  death,  to  interfere 
with  the  function  of  the  valve. 

This  man,  when  admitted,  presented  a 
yellowish  pallor  and  pufHness  of  face.  He 
had  been  a  healthj-  man  until  he  took 
cold,  nine  months  previously,  after  which 
he  became  gradually  weak  and  pale,  and 
had  palpitation  and  frequent  vomiting, 
symptoms  with  which  he  was  still  troubled. 
There  was  some  albumen  in  his  urine. 
The  right  veins  of  his  neck  were  rather 
swollen  and  pulsating,  and  there  was  pul- 
sation of  the  temporal  artery.  The  heart's 
impulse  was  very  feeble,  and  diffused 
over  the  cardiac  space  during  expiration 
only,  but  it  could  be  felt  between  the  en- 
siform  cartilage  and  the  left  seventh  cos- 
tal cartilage.  The  liver  was  firni  and 
low,  and  presented  a  diffused  pulsation  in 
the  epigastric  space. 

A  soft  systolic  bellows  murmur  was 
audible  at  the  apex,  and  a  peculiar  short 
double  murmur  between  the  nipple  and 
the  sternum,  which  was  obscured  by  the 
natural  heart  sounds.  These  murmurs 
varied  considerably  from  day  to  day,  but 
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they  were  generallj'  audible,  though  the 
diastoUc  noise  was  more  or  less  obscure. 
About  a  week  after  liis  admission  a  pecu- 
liar humming  venous  murmur  was  heard 
to  the  right  of  the  sternum  when  he  sat 
up,  but  not  when  he  lay  down,  which, 
sometimes,  disappeared  without  apparent 
cause,  when  it  could  be  brought  back  by 
pressure  over  the  jugular  vein. 

Ou  the  42d  day  he  presented  consider- 
able general  dropsy,  and  for  the  first  time 
the  murmurs  were  very  faint  and  obscure, 
and  two  days  later  they  were  lost.  After 
this  the  mitral  murnmr  was  sometimes 
audible,  but  was  generally  not  so,  and 
the  diastolic  murmur  was  only  heard 
once,  corresponding  with  a  thrill  near  the 
apex.  The  last  observation  was  made  on 
the  77th  day,  when  a  faint  systolic  mur- 
mur was  heard  over  the  seventh  carti- 
lage, and  feeble  doubling  of  the  first  sound 
over  the  sixtli  cartilage.  Tlie  vu'ine  was 
then  scarcely  albuminous,  and  it  had  been 
so  during  a  considerable  period  of  tlie  his- 
tory of  this  patient,  who  died  on  the  98th 
day. 

I  have  ranked  this  case  as  one  of  endo- 
carditis, because  of  the  presence  of  a 
white  deposit  on  the  mitral  valve,  which 
was  otherwise  healthy,  and  of  the  history 
of  varying  murnmrs,  pointing  to  changing 
affection  of  the  mitral  and  aortic  valves. 
The  long  duration  of  the  case,  and  the 
small  amount  of  change  to  which  the 
valve  had  been  subjected,  make  it  doubt- 
ful whether  the  endocarditis  was  present 
in  more  than  its  effect,  the  white  deposit 
oti  the  mitral  valve,  at  and  before  the 
time  of  death  ;  but  if  we  take  that  appear- 
ance, and  the  varying  signs  of  double 
regurgitation  into  account,  I  think  we 
may  infer  that  this  case  was  one  of  endo- 
carditis. It  is  true  that  both  mitral  and 
aortic  regurgitation  may  be  present  in 
Bright's  disease  when  there  is  very  great 
tension  of  the  arteries,  and  great  hyper- 
trophy, with  dilatation  of  the  left  ventri- 
cle ;  that  in  such  cases  those  murmurs 
usually  vary  in  character,  according  to 
the  varying  intensitjr  of  the  causes  that 
gave  them  birth ;  that  they  may  be  sus- 
pended, restored,  and  again  lost,  even 
permanently  ;  but  this  case  did  not  present 
tliose  conditions,  for  the  heart,  though 
dilated,  was  not  greatly  enlarged,  and  was 
not  hypertrophied,  since  it  only  weighed 
12J^  ounces. 

Admitting,  then,  that  this  was  a  case 
of  endocarditis  occurring  in  a  patient 
affected  with  Bright's  disease,  it  is  evi- 
dent, that  as  this  was  the  solitary  instance 
of  that  kind  that  was  noticed  among  so 
many  cases  of  Bright's  disease  without 
disease  of  the  valves,  that  although  endo- 
carditis may  occur  in  that  disease,  yet 
that  it  is  rare.  This  becomes  more  marked 
when  we  compare  the  cases  of  acute 
rheumatism,  and  of  chorea,  with  those  of 


Bright's  disease  ;  for  in  the  two  former 
affections,  from  one-half  to  one-third  of 
the  cases  were  affected  with  infiammation 
of  the  interior  of  the  heart. 

The  frequent  presence  of  thickening  of 
the  mitral  valve,  and  occasionally  of  the 
aortic  valve  ;  and  the  large  proportion  of 
cases  of  valvular  disease  without  a  pre- 
vious histiiry  of  acute  rheumatism  ;  per- 
haps point  to  the  occurrence  iif  endocar- 
ditis in  those  cases  during  tlie  earlier 
period  of  their  historj'.  If  so,  endocardi- 
tis, and  pericarditis,  behave  very  differ- 
ently from  each  other  in  Bright's  disease, 
for  while  pericarditis  is  coniinon  towards 
the  fatal  period  of  this  disease,  especially 
when  the  kidney  is  granular,  and  is  rare 
during  its  earlier  history,  endocarditis  is 
very  rare  towards  its  fatal  period,  but  is 
not  very  infrequent  during  its  earlier  his- 
tory ;  that  is — if  the  thickening  of  the 
valves,  and  especially  of  the  mitral  valve, 
and  complete  valvular  disease,  have  their 
origin  in  the  Bright's  disease  itself. 


CLII^riCAL  HISTORY  OF  ENDO- 
CARDITIS OCCURRING  IN  CASES 
OF  VALVULAR  DISEASE  OF 
THE  HEART. 

The  influence  of  previous  valvular  dis- 
ease in  rendering  endocarditis  more  fre- 
quent and  severe  in  cases  of  acute  rheu- 
matism has  been  already  seen  at  page 
048.  We  then  observed  that  the  presence 
in  that  affection  of  disease  in  the  valves 
of  the  heart,  by  adding  to  the  labor  of 
that  organ,  and  by  rendering  its  internal 
apertures  more  rough  and  irregular,  in- 
creased the  danger  of  the  occurrence  of 
internal  inflammation  of  the  heart,  and 
intensified  that  inflammation  when  estab- 
lished. 

So  great,  indeed,  is  the  influence  of  val- 
vular disease  in  exciting  and  intensifying 
inflammation  of  the  diseased  valve,  that 
we  find  that  endocarditis  is  apt  to  occur 
in  such  cases,  even  when  free  from  acute 
rheumatism,  chorea,  or  any  other  general 

I  would  refer  here  to  some  interesting 
remarks  by  Dr.  Moxon  on  this  important 
subject. 

The  accompanying  table  (p.  650)  will 
show  at  a  glance  the  proportion  in  which 
endocarditis  was  present  at  the  time  of 
death  in  the  cases  of  valvular  disease  of 
the  heart  treated  in  St.  Mary's  Hospital. 


Pathological  Evidence  of  Endo- 
carditis IN  CASES  of  Valvular 
Disease  of  the  Heart. 

It  is  difl^cult,  even  impossible,  in  every 
case  to  say,  from  the  appearances  pre- 
sented after  death,  whether  or  not  endo- 
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carditis  is  present  on  the  aflTected  valves, 
and  tlie  adjoining  surfaces  of  the  ven- 
tricle and  auricle.  This  is  due  to  the 
readiness  with  which,  in  certain  cases,  a 
deposit  of  fibrin  from  the  blood  as  it 
streams  backwards  and  forwards  through 
the  mitral  and  aortic  apertures,  attaches 
itself  to  the  surfaces  of  the  imperfect 
vah'cs,  roughened  by  disease.  This  is 
equally  the  result,  whether  those  surfaces 
be  roughened  by  the  slow  degeneration  of 
the  diseased  fibrous  tissues,  which,  al- 
though they  may  have  been  generally  in- 
flamed at  the  starting  point  of  the  disease, 
yet  they  may  have  long  ceased  to  be  so  ; 
or  whether  the  surfaces  of  the  valve  be 
inflamed  Ijy  a  recent  and  renewed  attack 
of  local  endocarditis.  In  many  instances, 
however,  it  is  self-evident  that  inflamma- 
tion actually  affects  the  valve,  for  the  ap- 


pearances presented  are  precisely  those 
that  are  found  in  eases  of  recent  endocar- 
ditis, owing  to  acute  rheumatism,  chorea 
or  jjytemia.  Those  appearances  in  these 
cases  are  to  be  confided  in,  for  the  dis- 
eased valves  have  been  described,  without 
however,  as  a  rule  being  defined  as  beincr 
inflamed,  by  a  succession  of  able  and 
careful  pathologists,  including  the  dis- 
tinguished names  of  Dr.  Markham,  Dr. 
Burdon  Sanderson,  Dr.  Murchison,  Mr. 
Gascoyne,  Dr.  Charlton  Bastian,  and  Dr. 
Payne. 

Table  showing  the  number  of  cases 
with  established  valvular  disease,  among 
those  not  affected  with  acute  rlieumatism, 
in  which  endocarditis  was  present  at  the 
time  of  death. 


I. — Cases  with  established  mitral  regurgitation  : — 

a.  Cases  Tiith.  endocarditis,  not  affected  ivith  Bright's  disease 
h.  Casi.'s  with  fibrinous  concretions  on  the  valve,  probably  not  affected 
Tvitli  endocarditis        ......... 

c.  Cases  in  which  no  description  of  tlie  valve  was  found 

d.  Cases  without  endocarditis  or  concretions  ..... 


A  ffected 
with  Blight's 
disease 


2 
1 

22 


3 

2 
19 


I.— Total 34'  29' 

II. — Cases  with  aortic  regurgitation  :   (A) — from  disease  of  tlie  aortic  valve  : — 

a.  Cases  with  endocarditis,  not  affected  with  Bright's  disease       .         .       5  1 

6.   Cases  with  fibrinous  concretions,  endocarditis  doubtful  or  absent    .       5  5 

c.  Cases  in  wliieh  there  was  no  description  of  the  valve        ...       2  2 

d.  Cases  without  endocarditis  or  concretions         .         .         .         .         .     13  12 


Total 25 


20 


(B)- 


-From  great  dilatation  of  the  aorta,  the  flaps  of  the  valve  being 
healthy  bnt  insufficient      ........       5 


II. — -Total  with  aortic  regurgitation     . 

III. — Cases  with  mitral-aortic  regurgitation  : — 

o.  Cases  with  endocarditis,  not  affected  with  Bright's  disease 

h.   Cases  with  fibrinous  concretions,  endocarditis  doubtful  or  absent 

c.  Cases  in  which  there  was  no  description  of  the  valve 

d.  Cases  without  endocarditis  or  concretions         .... 


30 

21 

5 

3 

4 

0 

3 

0 

Ifi 

16 

III.— Total . 


28 


IV. — Cases  with  obstruction  of  the  mitral  orifice  — 

a.  Cases  with  endocarditis  affected  with  Bright's  disease      ...       1 

b.  Case  with  roughness  and  ulcer  at  edge  of  valve        ....       0 

c.  Cases  with  vegetations  or  concretions  on  valve,  endocarditis  doubt- 

ful or  absent       .....         2 

d.  Cases  without  endocarditis  or  concretions         .         .         .         .         .18 


IV.— Total 


212 


92 


'  I  am  not  certain  that  these  numbers  in- 
clude the  whole  of  the  cases  with  mitral  re- 
gurgitation, since  most  of  the  original  copies 
of  those  cases  have  been  lost  or  misplaced, 
and  1  have  taken  them  from  a  detached  tabu- 
lated abstract  of  those  cases. 

Tliis  note  applies  also  to  the  cases  of  mitral 
regurgitation  given  in  the  Table  at  page  651. 


2  In  5  of  these  cases  the  size  of  the  mitral 
aperture  is  not  described ;  in  5  it  was  con- 
tracted to  a  moderate  extent,  and  in  19  to  a 
great  extent ;  and  in  1  it  was  almost  closed 
by  a  ball  of  organized  fibrin. 
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Among  the  cases  of  mitral  regurgitation, 
five  presented  "fringes"  and  one  a  ring 
of  small  papillary  elevations  or  granula- 
tions around  the  free  edges  of  the  valve, 
and  two  others  had  warty  or  rough  ex- 
crescences, and  another  had  nodules  of 
lymph  on  those  free  edges  ;  and  in  one  of 
these,  the  auricular  surface  of  the  valve 
was  roughened.  One  of  those  instances 
described,  I  think,  by  Dr.  Payne,  pre- 
sented also  yellow  succulent  elevations, 
almost  resembling  a  false  membrane,  but 
seated  under  the  epithelium.  I  have  also 
included  among  the  cases  of  endocarditis 
four  instances  with  vegetations  on  the 
auricular  surface  of  both  flaps  of  the  mi- 
tral valve,  and  one  with  extensive  ulcera- 
tion of  its  anterior  flap,  in  which  case  the 
adjoining  surface  of  the  ventricle  was  in- 
flamed ;  five  other  cases  presented  large 
excrescences,  or  concretions  and  smaller 
vegetations,  but  these  I  have  not  included 
among  those  with  endocarditis,  although 
some  of  them  may  have  had  that  affection. 
This  may  be  said  also  of  a  doubtful  case 
in  which  the  posterior  flap  of  the  valve 
was  attached  to  the  wall  of  the  ventricle 
by  adhesions  readily  separated. 

Five  of  the  fourteen  cases  that  I  have 
classed  among  those  with  endocarditis 
were  affected  with  Bright's  disease,  and 
nine  of  them  were  not  so. 

Forty-one  cases  with  mitral  regurgita- 
tion were  free  from  vegetations,  and  of 
these,  nineteen  had  Bright's  disease,  and 
twenty-two  were  free  from  that  affection. 

The  cases  with  aortic  regurgitation  pre- 
sented comparatively  few  instances  or  se- 
vere, with  endocarditis,  but  these  pre- 
sented great  variety  in  their  features. 
One  of  them  showed  deposits  of  red  vege- 
tations towards  the  edge  and  centre  of 
each  flap  of  the  aortic  valve.  In  another, 
the  flaps  of  the  valves  were  cemented  to- 
gether, and  then  free  margins  were  rough- 
ened, by  fibrinous  deposit.  In  a  third  the 
aortic  aperture  was  converted  into  a  mere 
chink  by  adhesions ;  and  there  was  an 
irregular  deposit  of  lymph,  forming  vege- 
tations, about  the  basis  of  the  conjoined 
flaps,  some  being  hard,  some  cheesy,  and 
others  apparently  quite  recent.  The  uni- 
ted flaps  projected  like  a  funnel  into  the 
aorta  in  the  fourth  instance,  and  a  little 
above  the  valve,  and  therefore  on  the 
inner  surface  of  the  aorta,  was  an  oval 
patch,  half  an  inch  long,  wdth  a  red  highly 
vascular  flocculent  surface.  The  aortic 
valve,  in  the  fifth  case,  was  enlarged  but 
soft.  One  of  the  flaps  had  ulcerated  away 
at  the  sides,  and  a  large  nodular  mass  was 
appended  to  its  sesamoid  body.  The 
sixth  case  was  one  of  great  interest,  with 
contraction  of  the  descending  aorta  below 
the  subclavian  artery  so  as  scarcely  to 
admit  a  probe,  and  embolism,  blocking 
up  the  left  brachial  artery.  The  valve 
Was  universally  red,  soft,  pulpy,  and  form- 
VOL.  II.— 42 


less,  and  the  aperture  was  contracted.  I 
had  originally  only  ranked  five  of  these 
cases  as  being  affected  with  endocarditis, 
but  I  think  that  the  whole  six  may  safely 
be  so  classed.  Only  one  of  these  six  cases 
with  endocarditis  had  Bright's  disease, 
the  remaining  five  being  not  so  affected! 
Ten  other  cases  presented  concretions  of 
various  size,  some  being  large,  one  like 
an  alpine  strawberry,  attached  to  the  aor- 
tic valve  ;  these  cases  being  affected,  and 
unaffected,  by  Bright's  disease  in  equal 
numbers.  Twenty-five  of  the  cases  with 
aortic  regurgitation  were  free  from  con- 
traction, and  of  these,  thirteen  had 
Bright's  disease,  and  twelve  were  free 
from  that  affection.  In  six  cases,  aortic 
regurgitation  was  due  to  great  enlarge- 
ment or  dilatation  of  the  ascending  aorta, 
the  flaps  of  the  aortic  valve  being  healthy 
in  structure,  but  of  insufficient  size  to 
close  the  widened  orifice  of  the  aorta. 

It  will  I  think  be  sufficient  if  I  state  the 
proportions  in  which  the  cases  with  mitral 
aortic  regurgitation  were  affected  with  en- 
docarditis, presented  concretions,  without 
distinct  evidence  of  endocarditis,  and 
were  free  from  concretions,  without  en- 
tering into  details.  I  consider  that  eight 
of  those  cases  had  endocarditis,  five  being 
free  from,  and  three  being  aflfected  with, 
Bright's  disease  ;  foui  of  them  had  con- 
cretions on  the  valves,  none  of  which  had 
Bright's  disease  ;  and  in  thirty-two  there 
was  no  concretion  on  the  valves,  one-half 
of  these  being  free  from,  and  the  other 
half  affected  with  Bright's  disease. 

I  shall  deal  with  the  cases  with  06- 
structed  mitral  orifice  in  the  manner  that 
I  have  just  dealt  with  those  having  mitral- 
aortic  regurgitation.  Two  of  them  had 
endocarditis,  one  being  free  from,  and  one 
affected  with,  Bright's  disease,  and  an- 
other case  having  that  disease  presented 
roughness  and  ulceration  of  the  edge  of 
the  contracted  mitral  valve  ;  three  had 
vegetations,  one  of  those  only  having 
Bright's  disease,  and  twenty-five  of  them 
had  neither  endocarditis  nor  concretions 
in  any  form  on  the  obstructed  mitral  ori- 
fice, only  seven  of  which  cases  had  Bright's 
disease. 

It  is  evident  that  wdiile  cases  with  mi- 
tral regurgitation  are  affected  in  a  rather 
large  proportion,  or  nearly  one-fourth  (14 
in  63),  with  endocarditis,  only  one,  or  at 
most  two,  in  twenty-nine  of  the  cases  with 
obstruction  of  the  mitral  orifice  gave  evi- 
dence after  death  of  that  affection.  Cases 
with  aortic  regurgitation  occupy  a  mid- 
dle position  between  the  two  classes  just 
considered,  6  in  51  (or  1  in  9)  of  these 
cases  being  affected  with  endocarditis. 
The  cases  of  aortic  regurgitation  that 
were  free  from  Bright's  disease  were  much 
more  frequently  affected  with  endocardi- 
tis (5  in  30  or  1  in  6)  than  in  those  that 
were  affected  with  that  disease  (1  in  21).. 
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Cases  with  mitral-aortic  regurgitation 
ha^■e  endocarditis  ratlicr  more  frequeutly 
(8  in  47  or  1  in  6)  tiian  tliose  witli  aortic 
regurgitation  (6  in  51  or  1  in  9),  and  less 
frequently  than  those  with  mitral  regur- 
gitation (14  in  63  or  1  in  4i). 

"Valvular  disease  was  less  frequently  at- 
tacked with  endocarditis  in  tliose  cases  that 
were  alfected  with  Bright 's  disease  (11  in 
78  or  1  in  7)  than  those  that  were  free 
from  that  aftection  (20  in  105  or  1  in  5 •2] ; 
and,  as  we  have  seen,  this  tendency  in 
Bright's  disease  to  lessen  the  frequency  of 
the  occurrence  of  endocarditis  in  cases 
affected  with  valvular  disease,  prevailed 
through  the  -svliole  of  the  varieties  of  dis- 
ease of  the  valves  that  we  have  been  in- 
vestigating, excepting  in  cases  with  mi- 
tral obstruction. 

The  Signs  and  SYMPTO^rs  ot  Endo- 
carditis AFFECTING  Cases  with 
Yalvular  Disease. 

Tlie  signs  and  symptoms  of  endocarditis 
when  it  occurs  in  cases  of  valvular  dis- 
ease of  the  heart,  not  affected  with  acute 
rheumatism,  do  not  difler  essentially  from 
the  signs  and  sj-mptoms  of  endocarditis, 
when  it  attacks  cases  of  acute  rheumatism 
affected  with  valvular  disease  of  some 
standing.  I  have  already  given  a  brief 
clinical  history  of  a  series  of  eases  of  that 
class  at  pages  <i48-(J51,  and  it  will,  Itbink, 
be  sufHcieiit  if  I  here  refer  to  the  narrative 
and  resume  of  those  cases.  As  in  those 
cases  so  in  these,  the  tAvo  great  distin- 
guishing features  of  the  supervention  of 
endocarditis  upon  valves  already  affected 
with  regurgitant  or  obstructive  disease 
are  (1)  the  great  variability  of  the  valvular 
murmurs,  and  of  the  size  of  the  heart,  as 
indicated  Isy  the  alternate  extension  and 
contraction  of  the  area  of  the  impulse, 
and  the  alternate  increase  and  diminution 
of  its  force  ;  and  (2)  the  great  general  ill- 
ness with  which  the  patient  is  affected,  an 
illness  not  marked  by  dropsy,  but  by  ele- 
vation of  temperature,  over-action  or  fail- 
ing power  of  the  heart,  and  pain  in  the 
cardiac  region,   side,   or  chest,  hurried. 


difficult,  and  lalwred  respiration,  con- 
nected often  with  a  congestive  affection  of 
the  lungs,  sliowing  itself  sometimes  iu  tlie 
form  of  bronchitis  or  of  pulmonary  apo- 
plexy with  its  attendant  pleurisy.  I  would 
again  refer  to  the  illustrations  I  have  given 
with  regard  to  those  vital  symptoms  in  a 
previous  part  of  this  article. 

I  would  here  remark  that  the  occur- 
rence of  a  special  fever,  such  as  enteric 
fever,  may,  as  we  have  already  seen,  sus- 
pend a  mitral  or  an  aortic  regurgitant 
murmur  for  a  time  ;  but  this  occurrence 
proclaims  itself  by  its  own  distinctive 
symptoms. 

I  have  not  given  any  account  of  the 
temperatures  of  tlie  body  in  the  above 
clinical  histories  of  pericarditis  and  endo- 
carditis ;  for  the  thermometer  M'as  only 
employed  in  the  later  cases,  and  therefore 
in  an  insufficient  number  to  enable  us  to 
arrive  at  general  results. 

Endocarditis  affecting  the 
Tricuspid  Valve. 

Endocarditis  and  structural  disease  of 
the  tricuspid  valve  are  admitted  to  be  so 
rare  in  the  adult,  that  there  are  few  clini- 
cal or  pathological  records  describing 
affections  of  that  valve. 

I  have  examined  the  whole  of  the  cases 
of  valvular  and  other  diseases  of  the  heart, 
and  of  Bright's  disease,  contained  in  tlie 
post-mortem  records  of  St.  Mary's  Hos- 
pital, from  1851  to  1869-70,  with' the  spe- 
cial object  of  ascertaining  the  frequency, 
extent,  and  character  of  any  affection  of 
the  tricuspid  valve  that  might  occur  iu 
those  cases,  and  the  result  is  given  in  tlie 
accompanying  Table. 

Cases  with  Affection  of  the 
Structure  of  the  Tricuspid  Valve, 
not  including  instances  in  which  the  valve 
was  incompetent  owing  to  the  great  size 
of  the  tricuspid  aperture  ;  but  including 
all  those  in  wliicli  the  edges  of  the  valve 
were  thickened,  but  the  function  of  the 
valve  was  unaffected. 


Cases  with  enrlooarditis,  not  affected  with  Bright's  disease 
Case  with  fibrinous  concretion  on  valve       ..... 
Case  with  contraction  of  mitral  valve  ..... 

Cases  with  thickening  and  corrugation,  or  rouglmess  of  valve 

(1  with  mitral-aortic  reg.,  1  with  mitral  obstr.)    . 
Cases  with  thickening  of  valve,  valve  not  incompetent 


Affected 

with  Bright's 

disease. 

1 

1 

0 

1 

0 

1 

2 

0 

11' 

1' 

14 


10 


The  tricuspid  valve  was  affected  with 
endocarditis   in   two    instances ;     one   of 

'  Of  the  11  without  Bright's  disease,  2  had 
mitral,  2  aortic,  3  mitral-aortic  regurgitation, 
2  mitral  obstruction,  and  1  had  no  valvular 
disease. 


these  patients  was  a  ivoman,  aged  40, 
wdio  had  been  subject  to  acute  rheumatism 
when  a  child,   and  had  palpitation  on 

2  Of  the  7  with  Bright's  disease,  2  had 
aortic  regurgitation,  and  5  had  no  valvular 
disease. 
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slight  exertion.  Slie  had  been  a  patient 
in  the  hospital  ten  moutlis  previously 
with  dropsy,  ascites,  albuminuria,  and  a 
mitral  murmur.  The  ascites  and  dropsy 
disappeared,  but  they  were  greater  than 
before  when  she  was  readmitted,  when 
the  lips  and  nose  were  blue  ;  and  the  urine 
was  scanty  and  very  albuminous.  The 
mitral  murmur  was  louder  than  before, 
and  dyspncea  appeared  in  paroxysms. 
The  heart  was  rather  large  (12  inches), 
and  presented  patches  of  lymph  on  its 
surface  ;  the  walls  of  the  right  ventricle 
were  half  an  inch  thick,  being  thicker  than 
those  of  the  left  ventricle.  Warty,  rough, 
irregular  fibrous  excrescences  were  pres- 
ent around  the  margin  of  the  mitral  ori- 
fice ;  looking  towards,  and  being  entirely 
in,  the  left  auricle  ;  the  ventricular  sur- 
face being  free  from  deposit :  and  there 
was  a  smooth  fibrinous  deposit  on  the 
(auricular)  surface  of  the  tricuspid  valve. 

Tlie  other  case  with  endocarditis  of  the 
tricuspid  valve,  was  a  woman  aged  42, 
who  had  contraction  of  the  mitral  orifice, 
which  allowed  of  the  passage  of  but  one 
finger.  The  heart  was  of  very  great  size, 
and  its  cavities  contained  twenty  ounces 
of  blood,  although  it  only  weighed  13^ 
ounces.  The  tricuspid  valve  had  all  its 
flaps  thickened  with  excrescences  along 
their  margins,  but  the  valve  itself  was 
competent.  She  became  subject  to  palpi- 
tation twelve  months  previously  after  a 
shock  or  fright.  Three  days  before  ad- 
mission, she  raised  half  a  pint  of  bright 
blood.  The  legs  and  feet  were  swollen, 
she  had  pain  in  the  chest,  the  heart's 
action  was  violent,  and  there  was  a  con- 
fused rumbling  sound  at  the  apex.  There 
was  no  albumen  in  the  urine.  She  be- 
came gradually  worse,  and  finally  palpi- 
tation and  dyspnoea  were  superseded  by 
drowsiness. 

In  both  of  these  cases,  the  right  side  of 
the  heart  was  excited  to  excessive  and 
continuous  labor  by  the  diseased  condition 
of  the  mitral  valve,  which  in  one  instance 
was  afiected  with  regurgitation,  and  in 
the  other  with  great  obstruction. 

In  one  remarkable  case  a  large  concre- 
tion was  attached  to  the  tricuspid  valve. 
This  patient  was  a  man,  aged  69.  The 
heart  was  large,  weighing  Kj  ounces,  the 
tricuspid  valve  was  universally  thickened, 
and  a  fibrinous  deposit,  the  size  of  a  nut, 
was  present  on  the  anterior  surface  of  one 
of  the  flaps.  The  tendinous  cords  were 
hypertrophied  and  atheromatous.  One  of 
the  valves  of  the  pulmonary  artery  was 
converted  into  a  hard  concrete  mass. 
There  is  no  account  of  the  left  side  of  the 
heart. 

These  were  all  the  instances  that  I  can 
find  in  which  there  was  endocarditis  of 
the  tricuspid  valve,  or  the  presence  of 
concretions  on  its  flaps  ;  but  the  inquiry 


into  the  number  of  other  cases  in  which 
the  tricuspid  valve  was  aftected  may  throw 
some  light  on  the  probable  frequency  of 
antecedent  endocarditis  of  the  tricuspid 
valve,  as  a  probable  cause  of  disease  of 
the  valve. 

I  may  briefly  state  that  in  one  case 
there  was  a  contraction  of  the  tricuspid 
orifice,  so  as  barely  to  admit  two  fingers ; 
and  thickening  round  the  margins  of  the 
valve ;  and  although  the  other  \'alves 
were  stated  to  be  healthy,  a  mitral  mur- 
mur was  audible  during  life.  In  another 
case,  with  mitral  obstruction,  the  edges  of 
the  tricuspid  valve  were  thick  and  corru- 
gative  ;  and  in  a  third  patient,  who  had 
been  affected  with  acute  rheumatism  six 
months  previously,  which  was  followed  by 
mitral-aortic  regurgitation,  the  tricuspid 
valve,  which  was  not  seen,  felt  rough  and 
thick.  These  are  the  only  cases  that  per- 
mit definite  evidence  that  in  them  the  tri- 
cuspid valve  had  been  previously  aliected 
with  endocarditis.  There  were  however 
eighteen  other  cases,  as  may  be  seen  in 
the  Table,  in  which  there  was  some  thick- 
ening of  the  tricuspid  valve,  in  two  of 
which  it  was  stated  to  be  atheromatous  ; 
but  in  none  of  these  cases  did  it  appear 
that  the  tricuspid  valve  was  incompetent. 
Twelve  of  those  cases  had  mitral,  aortic, 
or  mitral-aortic  regurgitation  or  mitral 
obstruction ;  and  of  the  remaining  six 
cases  that  were  free  from  valvular  disease, 
five  had  Bright's  disease. 

It  does  not  appear  to  me  that  any  of 
these  cases  present  definite  evidence  of 
the  previous  existence  of  endocarditis  of 
the  tricuspid  valve  as  the  cause  of  the 
thickening  of  its  flaps,  although  it  is  prob- 
able that  in  some  of  them  the  valve  liad 
been  originally  inflamed,  and  especially  in 
those  cases  that  presented  aortic,  mitral, 
or  mitral-aortic  regurgitation,  or  mitral 
obstruction. 


TEEATMENT   OE  ENDOCAKDITIS. 

Endocarditis  is  so  completely  an  affec- 
tion associated  with  those  important  dis- 
eases, acute  rheumatism  and  chorea,  m 
which  it  is  rare,  with  pyaemia  and  Bright's 
disease,  in  which  it  is  common,  and  with 
established  valvular  disease,  that  the  pro- 
per treatment  of  the  parent  affection  must 
in  all  such  cases  be  the  proper  treatment 
of  the  associated  inflammation  of  the  val- 
vular structure  of  the  heart.  The  treat- 
ment of  those  diseases,  however,  should 
be  modified  in  the  form  of  additional  pre- 
cautions when  endocarditis  appears  ;  and 
the  general  treatment  of  acute  rheumatism 
and  chorea  must,  from  the  first,  be  mainly 
governed  by  the  consideration  that  in 
both  of  them  endocarditis  is  the  most  se- 
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ous  natural  complication  of  the  general 
isease.  What  I  have  said  with  regard 
)  the  treatment  of  acute  rheumatism  in 
elation  to  the  prevention  of  pericarditis, 
pplies  also  to  the  treatment  of  acute 
aeumatism  in  relation  to  the  prevention, 
'  possible,  and  the  alleviation  of  endocar- 
itis.  AVe  have  already  seen  that  one- 
alf  of  the  first  series  of  cases  of  acute 
leumatism  are  affected  with  endocardi- 
s  (165  in  3-25)  ;  and  that  in  one-half  of 
le  remainder  (79  in  104)  the  occurrence 
f  endocarditis  is  either  threatened  (in  63) 
r  probable  (in  13).  This  treatment  may 
e  summarized  in  the  brief  but  efl'ectual 
lies  of  (1)  the  absolute  rest  of  every  limb 
nd  joint,  and  of  the  whole  body,  during 
18  attack  of  acute  rheumatism  ;  and  the 
laintenance  of  this  absolute  rest,  espe- 
ally  in  the  limbs  and  joints  that  have 
een  most  recently  affected,  for  a  period 
f  several  days  after  the  complete  disap- 
earance  of  the  local  inflammation  ;  and 
i)  the  application  of  the  belladonna  and 
iloroform  liniment,  sprinkled  on  cotton- 
ool,  over  the  affected  joints,  and  the 
ipport  of  those  joints  by  the  application 
f  flannel  over  the  affected  parts  so  equally 
ijusted  as  to  give  relief  and  comfort  to 
le  patient.  We  have  already  seen  that 
le  great  cause  of  the  inflammation  af- 
icting  the  interior  of  the  left  ventricle  is 
le  powerful  exercise  and  overwork  of 
lat  ventricle  in  maintaining  the  circula- 
on  through  the  A^essels  of  the  inflamed 
arts,  which  at  the  same  time  call  for  a 
reater  supply  of  blood.  The  fibrous 
;ructures  of  the  heart,  in  common  with 
le  fibrous  structures  of  the  joints,  are 
rone  to  inflammation  in  acute  rheuma- 
sm ;  and  in  the  struggle  to  which  the 
ft  ventricle  is  subjected,  the  valves  of 
lat  ventricle  readily  become  inflamed  at 
leir  surfaces  and  lines  of  contact.  When 
idocarditis  threatens,  or  first  discloses 
self,  and  especially  if  there  be  pain  in 
le  region  of  the  heart,  the  application  of 
iree  or  four  leeches  over  that  region  may 
e  of  essential  service  in  lessening  the  in- 
ammation,  and  so  perhaps  permanently 
iving  the  valve.  It  will  be  well  also  to 
)ver  the  region  of  the  heart  with  cotton- 
ool,  sprinkled  with  the  belladonna  and 
iloroform  liniment. 

The  influence  of  the  treatment  of  acute 
leumatism  by  means  of  rest,  and  the  era- 
loyment  of  soothing  applications  and 
jmfortable  support  to  the  joints,  on  the 
3currence,  severity,  and  permanent  ill 
fects  of  endocarditis,  will  be  best  illus- 
■ated  by  comparing  the  clinical  history 
[  the  74  cases  treated  by  rest,  with  that 
I  the  325  cases  not  so  treated. 

There  was  endocarditis  alone,  or  com- 
ined^with  pericarditis,  in  one-half  (161 
1  325)  of  the  first  series  of  cases  that 
ere  not  treated  upon  a  system  of  abso- 


lute rest ;  and  in  two-fifths  (34  in  74)  of 
the  series  that  were  so  treated. 

Valvular  disease  became  established  in 
43  of  the  127  cases  (or  1  in  31,  or  34  per 
cent.)  of  endocarditis  with  a  cardiac  mur- 
mur, including  those  with  pericarditis 
also  (18  in  46),  but  excluding  all  those 
that  had  previous  valvular  disease,  of  the 
series  not  treated  by  rest ;  and  in  .3  of  the 
24  (or  1  in  8,  or  12-5  per  cent.)  of  the 
same  kind  of  cases,  of  the  series  that  were 
treated  by  rest.  If  we  extend  the  com- 
parison to  the  whole  of  both  series  of 
cases,  excluding  those  that  had  previous 
valvular  disease,  we  find  that  43  in  281, 
or  1  in  6'6,  of  the  series  that  were  not 
treated  by  rest,  and  3  in  61,  or  1  in  20,  of 
the  scries  that  were  treated  by  rest,  had 
established  valvular  disease,  indicated  by 
a  permanent  murmur  after  their  recovery 
from  acute  rheumatism,  and  at  the  time 
of  their  last  examination. 

There  was  no  murmur,  and  therefore 
no  valvular  disease,  when  the  patient  re- 
covered from  the  attack  of  acute  rheu- 
matism, in  60  of  the  127  cases  with  endo- 
carditis, and  without  previous  valvular 
disease  (or  1  in  2'1,  or  44'4  per  cent.), 
that  were  not  treated  by  rest ;  and  in  17 
of  the  24  (or  1  in  1'4,  or  71  per  cent.)  of 
the  cases  of  the  like  kind  that  were  so 
treated. 

The  murmur  was  lessening  in  intensity 
at  the  time  of  the  last  observation,  when 
the  patient  had  recovered  from  acute 
rheumatism,  in  24  of  the  127  cases  just 
spoken  of  (or  1  in  5'4)  that  were  not 
treated  by  rest ;  and  in  4  of  the  24  (or  1 
in  6)  of  the  analogous  cases  that  were 
treated  by  rest. 

We  here  find  that,  in  the  series  of  cases 
of  acute  rheumatism  that  were  treated 
bj'  a  system  of  absolute  rest,  the  propor- 
tion of  those  that  were  attacked  with 
endocarditis  was  slightly  less  than  that 
of  those  that  were  not  so  treated.  Thus 
far  the  comparison  is  but  slightly  in  favor 
of  the  treatment  of  acute  rheumatism  by 
a  rigid  system  of  rest ;  and  this  would 
seem  to  suggest  that  a  certain,  and  a  very 
large  proportion  of  cases  of  acute  rheu- 
matism are  habitually  and  intrinsically 
attacked  by  endocarditis.  When,  how- 
ever, we  extend  the  comparison,  and  as- 
certain the  proportion  in  which  those 
eases  of  endocarditis,  not  previously  so 
affected,  acquired  permanent  valvular 
disease,  so  as  to  injure  health  during  the 
remainder  of  life,  and  to  shorten  life  it- 
self, we  discover  that  the  series  of  cases 
not  treated  by  a  system  of  absolute  rest 
were  thus  permanently  injured  in  a  far 
larger  proportion  of  cases,  amounting  to 
more  than  twice  as  many,  or  in  the  ratio 
of  8  to  3,  than  in  those  tliat  were  treated 
by  rest. 

If  we  pursue  the  inquiry  further,  so  as 
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to  discover  the  relative  extent  to  which 
tlie  interior  of  the  lieart  was  inflamed  in 
the  two  series  of  cases,  we  discover  tliat 
there  was  but  one  instance,  or  1  in  24,  of 
those  with  endocarditis  and  without  pre- 
vious valvular  disease,  of  the  series 
treated  by  a  rigid  system  of  rest,  that 
gave  definite  evidence  of  inflammation  of 
both  the  aortic  and  mitral  valves  ;  while 
in  19  instances  in  127,  or  1  in  (j'7,  of  the 
same  kind  of  cases  that  were  not  treated 
by  a  rigid  system  of  rest,  there  was  direct 
evidence  of  aortic  regurgitation.  In  nine, 
or  rather  ten,  of  those  cases  that  were  not 
treated  by  rest,  there  was  a  mitral  mur- 
mur, and  therefore  direct  evidence  of  in- 
flammation of  the  mitral  valve  ;  but  in 
the  remaining  nine  cases  there  was  also 
evidence  of  mitral  endocarditis  in  the 
shape  of  a  tricuspid  murmur,  or  prolonga- 
tion of  the  first  sound,  with  intensifica- 
tion of  the  pulmonic  sound,  and  obstacles 
to  the  flow  of  blood  through  the  lungs. 
The  whole  chain  of  evidence  points  then, 
I  think,  irresistibly  to  the  conclusion  that 
the  extent,  severity,  and  permanent  ill 
effects  of  the  endocarditis  were  much 
greater  in  the  series  of  cases  that  were 
not  rigidly  treated  by  rest  than  in  the 
series  that  were  so  treated. 

Pericarditis,  also,  attacked  a  much 
larger  proportion  of  the  cases  not  treated 
by  a  system  of  rest,  or  63  in  325,  or  1  in 
6'2,  than  of  those  that  were  treated  by 
rest,  or  6  in  74,  or  1  in  12 '2.  Thus  more 
than  twice  as  many  of  the  former  series 
of  cases,  that  were  not  treated  by  a  rigid 
system  of  rest,  were  attacked  with  peri- 
carditis, than  of  the  latter  series  of  cases 
that  were  treated  by  a  rigid  system  of 
rest. 

I  am  of  opinion,  however,  from  a  care- 
ful revision  of  the  clinical  history  of  those 


cases,  that  the  treatment  by  opium,  which 
was  pursued  in  a  considerable  proportion 
of  the  first  series  of  cases  that  were  not 
treated  by  rest,  had  some  influence  in  in- 
creasing the  frequency  and  severity  of 
inflammation  of  the  heart,  and  especially 
of  its  exterior.  Taking  this  into  account, 
however,  I  consider  that  the  clinical  evi- 
dence here  aftbrded  shows,  that  the  se- 
verity and  permanent  ill  ellects  of  endo- 
carditis, and  the  frequency  and  severity 
of  pericarditis,  are  greatly  lessened  by  a 
system  of  treatment  by  rest  absolutely 
maintained ;  and  combined  with  the  use 
of  local  means  in  the  shape  of  the  appli- 
cation of  the  belladonna  and  chloroform 
liniment,  and  of  equal  and  comfortable 
support  to  the  affected  joints,  and  the 
employment  of  leeches  applied  over  the 
region  of  the  heart,  when  that  organ  was 
attacked  by  inflammation,  and  especially 
on  its  exterior,  and  when  accompanied 
by  pain. 

The  clinical  evidence  in  favor  of  the 
treatment  of  acute  rheumatism  by  rest  is 
conclusively  supported  on  the  pathologi- 
cal grounds  stated  at  the  commencement 
of  this  article  (see  page  618),  and  in  Dr. 
Moxon's  very  striking,  important,  and 
convincing  lecture  on  endocarditis,  to 
which  I  have  there  referred.  We  have 
there  seen  that  the  surfaces  or  lines  of 
contact,  pressure,  and  friction  of  the 
valves,  and  chiefly  of  the  mitral  valve, 
are  especially  affected  with  endocarditis. 
Thus  the  overwork  of  the  left  ventricle  of 
the  lieart,  and  the  resulting  friction,  pres- 
sure, and  tension  of  its  valves,  in  cases  of 
acute  rheumatism  and  chorea,  tend  to 
augment  the  primary  influence  of  the  pa- 
rent disease,  and  to  excite  and  intensify 
the  inflammation  of  the  interior  of  the 
heart,  and  especially  of  the  mitral  valve. 


CAEDITIS. 

By  W.  R.  Gowees,  M.D. 


Stkonyms.— Myocarditis  ;  Interstitial 
Myocarditis. 

Definition".— An  acute  affection  of  the 
walls  of  the  heart,  consisting  in  intersti- 
tial serous  exudation  or  cell-infiltration, 
and  degeneration  of  the  muscular  fibres. 
The  latter  may  occur  without  any  change 
in  the  interstitial  tissue.  This  has  been 
regarded  as  a  "parenchymatous  myocar- 
ditis."    But  this  change,  when  general 


throughout  the  heart,  occurs  ns  the  result 
of  some  general  blood  state,  and  is  unas- 
sociated  with  other  evidence  of  infiamma- 
tion  in  the  heart  or  remaining  organs. 
Without  denying  the  possibility  of  the 
occurrence  of  a  general  parenchymatous 
inflammation  of  the  heart,  it  seems  more 
consistent  with  the  relations  of  the  process 
to  consider  these  cases  as  examples  of 
acute  degeneration.  (See  Art.  'Tatty 
Degeneration.") 
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Varieties.  —  The  inflammation  may 
■e  general,  aftecting  all  parts  of  the 
eart ;  or  it  may  be  partial,  being  limited 
3  a  small  area.  When  general  it  may  be 
iffused  uniformly  through  the  heart ;  it 
lay  affect  the  superficial  layers  only(when 
3Condary  to  pericarditis) ;  or  it  may  re- 
alt  in  scattered  foci  of  suppuration. 
Circumscribed  inflammations  may  result 
1  the  formation  of  an  abscess  in  the  wall 
f  the  heart.  Lastly,  the  varieties  have 
eeu  distinguished  of  primary  and  second- 
ry  inflammation  ;  the  former  occurring 
part  from,  the  latter  in  consequence  of, 
reexisting  disease,  general  or  local. 

Etiology.— In  the  consideration  of  the 
luses  of  the  disease,  the  variety  which  is 
ue  to  the  extension  of  inflammation  from 
le  pericardium  may  be  excluded  from 
3usideration,  since  it  owns  the  same 
luses  as  the  pericarditis  to  which  it  is 
ae,  and  is  commonly  the  consequence  of 
3ute  rheumatism.  Other  forms  of  cardi- 
s  occur  in  the  male  much  more  fre- 
uently  than  in  the  female  sex  ;  and  at 
H  ages,  but  rather  more  frequently  be- 
ire  than  after  thirty  years  of  age.  As  a 
rimary  affection,  carditis  is  extremely 
ire  :  a  few  of  the  recorded  cases  have 
Jen  ascribed  to  exposure  to  cold  after 
ivere  exertion,  or  to  blows  on  the  pre- 
srdial  region.  In  other  cases  no  excit- 
ig  cause  could  be  discovered.  As  a 
icondary  affection  it  has  occurred  in  a 
;w  cases  of  acute  rheumatism,  apart,  it 

said,  from  endo-  or  pericarditis,  and 
Iso  in  various  septicremic  affections.  Its 
lief  local  causes  are  pericarditis,  endo- 
irditis  in  rare  cases,  embohsiii,  and 
rowths  in  the  heart. 

Pathological  Anatojiy. — The  in- 
amed  muscular  substance  is  at  first  in- 
!cted,  and  then  swollen  and  softened, 
oints  of  extravasation  are  scattered 
irougli  it ;  the  tissue  becomes  paler,  of  a 
iddish-gray  tint,  and  may  break  down 
ito  a  pulpy  mass,  partly  from  the  acute 
egeneration  and  destruction  of  the  mus- 
jlar  fibres,  and  partly  owing  to  their 
sparation  by  an  interstitial  infiltration  of 
5rum,  blood-corpuscles,  and  corpuscular 
iflammatory  products,  derived  from  the 
iterstitial  connective  tissue-elements  or 
•oni  the  blood.  These  may  be  in  the 
)rm  of  pus  cells,  which  may  be  dissemi- 
ated  through  the  heart  in  the  tracts  of 
Dnnective  tissue,  or  may  be  aggregated 
1  minute  abscesses.  In  the  localized 
)rni  of  inflammation,  softening  and 
reaking  down  of  tissue  may  occur  with- 
at  actual  pus  formation,  and  a  pseudo- 
bscess  may  result.  If  pus  cells  are 
)rmed,  a  true  abscess  of  the  heart  is  the 
snsequence,  and  the  destruction  of  the 
mscular  fibres  may  be  so  complete  that 
Qly  pus  may  be  found  in  the  cavity. 


The  adjacent  tissue  is,  however,  softened 
and  degenerated.  Such  an  abscess  may 
attain  the  size  of  a  hazel-nut.  This  local 
infiammation  is  much  more  common  in 
the  wall  of  the  left  than  in  that  of  the 
right  ventricle,  and  is  very  rare  in  the 
auricles.  It  is  most  common  in  the  left 
ventricle  near  the  apex,  hi  the  posterior 
wall,  or  in  the  septum.  "When  softening, 
purulent  or  non-purulent,  has  occurred' 
the  wall  is  bulged  at  the  spot,  and  second- 
ary pericarditis  may  be  produced.  "When 
the  inflammation  is  adjacent  to  the  inner 
surlace,  it  may  invade  the  endocardium, 
and  spread  to  an  adjacent  valve.  Ulti- 
mately, in  most  cases,  the  outer  or  inner 
wall  of  the  abscess  or  pseudo-abscess 
gives  way,  and  the  contents  escape  into 
the  pericardial  cavity  or  into  the  ventri- 
cle ;  causing.  In  the  former  case,  purulent 
pericarditis,  in  the  latter,  an  "acute 
aneurism  of  the  heart,"  and  septicaemia, 
usually  fatal  in  a  few  hours.  Both  walls 
have  given  way  at  the  same  time,  and 
"rupture  of  the  heart"  has  occurred. 
An  abscess  in  the  septum  has  burst  into 
both  ventricles  ;  from  the  upper  part  of 
the  septum  it  has  burst  into  the  aorta  be- 
hintl  the  aortic  valves,  or  into  the  right 
auricle.  In  this  way  a  fistulous  commu- 
nication has  been  established  between  the 
two  ventricles,  between  either  or  both 
ventricles  and  the  aorta,  or  between  the 
left  ventricle  and  the  right  auricle.  If 
the  inflammation  subsides  without  the 
formation  of  pus,  the  cellular  products 
may  develop  into  fibrous  tissue.  This 
often  occurs  in  the  superficial  layers  of 
the  heart  after  pericarditis,  and  it  may 
occur  in  the  localized  form  of  carditis,  a 
circumscribed  patch  of  fibrous  tissue  re- 
sulting. Less  commonly  caseation  takes 
place,  even  after  pus  has  been  formed, 
and  the  caseated  mass  may  shrink  and 
calcify. 

Symptoms. — The  symptoms  of  acute 
inflammation  of  the  heart  are  sometimes 
distinct  enough,  but  are  in  other  cases 
obscure  or  misleading.  The  local  signs 
are  those  of  cardiac  weakness,  suddenly 
developed,  after,  it  is  said,  a  transient 
stage  of  excitement.  The  impulse  is 
weakened  or  imperceptible ;  the  first 
sound  toneless.  A  systolic  murmur  has 
been  heard  in  some  cases,  due,  perhaps, 
to  incapacity  of  the  papillary  muscles. 
The  cardiac  dulness  is  normal,  or  some- 
times widened,  from  acute  dilatation. 
The  pul.se  is  feeble,  frequent,  and  may  be 
irregular.  Uneasiness  about  the  sternal 
or  cardiac  region  has  been  an  early  symp- 
tom in  several  cases,  increasing  in  some 
to  acute  pain.  The  general  symptoms 
are  those  of  heart  failure,  and  those  which 
depend  on  cerebral  anaemia  may  be  so 
pronounced  as  entirely  to  obscure  the  real 
nature  of  the  case.     Dyspnoea  is  the  most 
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constant  symptom,  continuous  or  felt  on 
the  slightest  exertion.  Nausea  and  vom- 
iting, collapse,  with  coldness  of  extremi- 
ties, and  clammy  perspiration  occur. 
Convulsions,  delirium,  and  coma  have 
been  prominent  symptoms  in  several 
cases.  The  central  temperature  is  raised; 
ia  one  recorded  case  it  reached  107^.  The 
symptoms  of  collapse  rapidly  increase, 
and  death  occurs  usually  in  a  fevp  days. 
Friedreich  found  the  average  duration  to 
be  four  days,  the  minimum  being  a  few 
hours,  the  maximum  a  week. 

Localized  inflammation  of  the  heart 
may  be  attended  by  similar  but  less  ur- 
gent symptoms,  or  may  run  an  entirely 
latent  course  until  the  occurrence  of  the 
grave  symptoms  which  proclaim  the  rup- 
ture of  an  abscess,  such  as,  on  the  one 
hand,  those  of  acute  pericarditis,  or  on 
other,  those  of  systemic  or  pulmonary 
embolism.  In  one  case  a  pustular  rash 
occurred,  it  is  conjectured  from  embolism 
of  the  cutaneous  arteries. 

Diagnosis. — The  diagnosis  is  a  ques- 
tion rather  of  theory  than  of  practice,  for 
the  disease  is  extremely  rare,  and  its 
symptoms  are  produced  by  many  other 
causes.  The  sudden  onset  of  symptoms 
of  cardiac  weakness  and  failure,  less  sud- 
den than  in  cases  of  rupture,  more  sud- 
den than  in  cases  of  acute  degeneration, 
if  coupled  with  considerable  elevation  of 
temperature,  and  especially  if  occurring 
in  the  course  of  a  disease  such  as  pyfe- 
mia,  may  give  rise  to  a  suspicion  of  the 
existence  of  carditis.  Abscess  of  the 
heart  is  even  more  equivocal  in  its  symp- 
toms.   The  rupture  of  an  abscess  may  be 


suspected  if  sudden  symptoms  of  systemic 
or  pulmonary  emboli-siu  or  of  pericarditis, 
supervene  on  less  urgent  symptoms  of 
cardiac  failure. 

Peogxosis.  —  General  carditis  has 
hitherto  only  been  diagnosed  after  death, 
and  it  is  doubtful  whether  recovery  has 
ever  taken  place.  In  the  circumscribed 
form  it  is  probable  that  subsidence  of  the 
inflammation  has,  in  a  few  cases,  per- 
mitted the  continuance  of  the  heart's  ac- 
tion and  the  disappearance  of  the  symp- 
toms. The  prognosis  in  the  form  Avhich 
is  secondary  to  pericarditis  is  much  less 
grave,  since  a  large  proportion  of  the 
muscular  tissue  is  not  damaged,  and, 
with  the  subsidence  of  the  adjacent  in- 
flammation, recovers  good  functional 
pi  owe  r. 

Treatment. — The  treatment  of  car- 
ditis is  necessarily  symptomatic.  Its  ex- 
istence can  rarely  be  ascertained,  and,  if 
known,  no  means  of  direct  treatment  ex- 
ists. Rest  to  the  heart  is  the  first  point 
to  be  secured.  Cold  to  the  precordial  re- 
gion has  been  recommended  ;  warm  poul- 
tices would  perhaps  give  more  relief 
"Warmth  should  be  applied  to  the  extremi- 
ties, to  equalize  the  circulation  and  lessen 
the  tendency  to  correlated  congestion  of 
internal  organs.  The  heart's  action  must 
of  necessity  be  sustained  by  stimulants 
which,  with  the  recumbent  posture,  con- 
stitute the  best  treatment  for  the  cerebral 
symptoms.  For  the  cardiac  failure  in 
septicemia,  full  doses  ol'  the  perchloride 
of  iron  have  seemed  to  the  writer  to  be  of 
distinct  service. 


HYDEOPEKICAEDIUM.— HYDEOPS  PEEICAEDIL 

By  J.  Wareurton  Begbie,  M.D. 


The  occupation  of  the  pericardial  sac 
to  a  greater  or  less  extent  by  serous  fluid, 
a  condition  known  under  both  of  the 
terms  mentioned  above,  or  simply  as 
Dropsy  of  the  Pericardium,  is  not  of  un- 
frequent  occurrence.  Laennec  indeed 
speaks  of  this  condition  as  being  very 
common.  "L'hydro-pericarde,"  he  says, 
"ou  I'accumulation  d'une  quantite  plus 
ou  moins  grande  de  serosite  dans  le  peri- 
carde,  est  un  cas  extremement  commun  ;'" 
but  he  qualifies  this  statement  by  the  re- 

'  Traitg  de  1' Auscultation.  Des  Maladies 
du  Coeur,  chap.  xxii. :  De  I'Hydro-pericard. 


mark,  that  idiopathic  effusion  into  the 
pericardium  is  very  rare,  that  ordinarily 
but  a  few  ounces  of  serum  are  found  in 
the  sac,  and  that  this  quantity  is  eflused 
shortly  before  death,  sometimes  at  the 
very  moment  of  dying,  or  even  imme- 
diately thereafter.  The  causes  of  dropsy 
of  the  pericardium  are  various,  and  some 
of  them  most  obscure.  Dr.  Walshe  recog- 
nizes an  Active  and  Passive  Hydroperi- 
cardium  ;  also,  a  third  form  dependent  on 
mechanical  obstruction.'  The  first  of  these 
three  varieties  is  very  rare.     Dr.  Walshe, 

1  Diseases  of  the  Heart,  p.  266. 
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however,  refers  to  certain  instances  of 
Briglit's  diseasi!,  in  which  he  lias  known 
the  pericardium  lill  with  fluid,  the  symp- 
toms indicating  an  irritative  state,  while 
the  signs  of  pericarditis  were  wanting. 
Examples  of  a  precisely  similar  kind  are 
familiar  to  the  writer,  in  connection  with 
the  dropsy  of  scarlet  fever.  He  has  seen 
a  sudden  and  copious  effusion  into  the 
pericardium  occur  at  the  same  time  that 
dropsical  swelling  manifested  itself  in  the 
more  ordinary  situations,  and  in  such 
cases,  found  no  evidence  whatever  of  plas- 
tic formations  either  upon  or  within  the 
heart. 

Passive  Hydropericardiiim  is  seen  in 
connection  with  other  dropsies,  with  ana- 
sarca and  ascites,  but  especially  with  hy- 
drothorax.  The  relation  of  the  latter, 
however  intimate,  as  in  some  cases  it  is, 
to  pleural  dropsy,  is  by  no  means  con- 
stant. On  two  occasions  we  have  found 
a  very  large  Hydropericardiuni  in  cases 
of  primary  cardiac  disease  with  great 
anasarca,  but  with  little,  if  any,  hydro- 
thorax. 

Mechanical  Wjdropericard  ium.  —  An 
effusion  of  serous  fluid  into  the  cavity  of 
the  pericardium  has  been  fonnd  in  con- 
nection with  aneurism  of  the  aorta,  M'ith 
cancerous  disease  seated  in  the  anterior 
mediastinum,  exerting  injurious  pressure 
on  the  great  venous  trunk,  and  thus  pre- 
venting the  due  return  of  blood  through 
the  coronary  and  pericardial  veins,  and 
certain  morbid  states  of  the  heart  itself, 
in  which  the  venous  circulation  is  greatly 
embarrassed.  In  such  instances  the 
dropsy,  evidently  due  to  direct  obstruc- 
tion near  its  seat,  may  with  great  pro- 
priety be  called  mechanical. 

The  serous  fluid  which  occupies  the 
pericardial  sac  is  sometimes  colorless  ;  at 
other  times,  although  quite  limpid,  and 
without  any  admixture  of  albuminous 
floculi,  it  presents  a  lemon  yellow,  or  even 
rose-colored  tints  ;  rarely  is  it  sanguino- 
lent.  The  quantity  of  fluid  varies  greatly. 
Usually  it  is  not  excessive,  but,  on  the 
contrary,  moderate.  In  Passive  Hydro- 
pericardium,  Dr.  Walshe  has  stated  the 
amount  to  be  from  eight  to  twelve  ounces; 
more  than  the  latter  quantity  he  has  never 
seen.  Instances,  however,  are  on  record 
in  which  a  very  large  accumulation  of 
serous  fluid  has  been  found  in  the  pericar- 
dium. Benisart  has  related  one,  in  which 
there  existed  four  pints,  or  eight  pounds 
(Jndt  livres).  From  twelve  to  eighteen 
ounces  of  fluid  can  be  injected  into  the 
healthy  pericardium  of  an  adult,  but  there 
can  be  no  doubt  that  the  pericardium, 
contrary  to  what  is  stated  in  certain 
anatomical  treatises,'  is  extensible  ;  the 
fibrous,  as  well  as  serous  nature  of  the 


'  E.   g.,    Holden's   Illustrated  Manual   of 
Anatomy,  p.  98. 


membrane  may  impair,  but  does  not  pre- 
vent its  extensibility.  In  all  probability, 
thosL-  cases  of  enormous  distension  of  tl'ie 
sac  Ijy  fluid,  which  are  described  by  Cor- 
visart,  Avenbrugger,  and  others,  were 
examples  of  pericarditis.  It  is  apparently 
when  altered  by  inflammation  that  the 
pericardium  becomes  most  capable  of  dis- 
tension. 

Dr.  Stokes  refers  to  a  case  published  by 
Sir  Dominic  Corrigan,  in  which  the  heart 
was  covered  with  a  pulpy  lymph,  and 
there  was  a  vast  effusion  of  hquid  into 
the  sac,'  and  Dr.  Graves,  in  describing  a 
most  interesting  case  of  Hydropericar- 
dium,  connected  with  malformation  of, 
and  recent  deposition  of  lymph  upon  the 
pulmonary  -v'alves,  makes  the  remark, 
"the  pericardium  was  distended  with 
straw-colored  fluid,  so  abundant  that  we 
expected  to  fmd  pericarditis  ;"2  implying 
that  this  distinguished  physician  regarded 
pericarditis  as  the  usual  determining  cause 
of  large  pericardial  effusions. 

The  most  important  and  reliable  indi- 
cations of  the  existence  of  Hydropericar- 
diuni are  furnished  by  percussion  and 
auscultation,  but  independently  of  these, 
there  are  other  particulars,  the  value  of 
which  is  l)j'  no  means  small.  A  sensa- 
tion of  discomfort  in  the  region  of  the 
heart  is  frequently  complained  of,  and 
even  a  sense  of  weight— a  symptom  of 
pericardial  effusion  to  which  Lancisi  at- 
tached great  signifieance.  Senac  describes 
the  undulatory  movement  of  the  fluid  as 
visible  between  the  third,  fourth,  and  fifth 
ribs  ;  and  Corvisart,  the  sense  of  fluctua- 
tion in  the  same  situations,  as  distin- 
guished by  touch.  Dyspncea,  more  or  less 
urgent,  is  usually  present  in  cases  of  Hy- 
dropericardiuni. It  must,  however,  be 
admitted  that  there  exists  no  small 
amount  of  difHcultj'  in  assigning  the  true 
share  in  the  production  of  this  symptom 
to  the  effusion  within  the  pericardium, 
seeing  that  it  may  in  most  cases  be  in  part 
likewise  attributed  to  the  visceral  disease, 
on  which  this  form  of  dropsy  depended, 
or  possibly  to  the  hydrothorax,  by  which 
it  is  so  likely  to  be  accompanied.  A  feeble- 
ness of  the  pulse,  and,  not  unusually,  an 
intermittent  or  irregular  condition  of  the 
pulse  exists.  By  auscultation,  the  heart- 
sounds  are  feebly  audible,  and  appear  to 
be  distant  or  remote.  On  percussion  there 
is  extended  pericardial  dulness,  for  the 
most  part  not  rising  so  high,  nor  passing 
to  the  same  limits  laterally,  as  is  the  case 
in  chronic,  and  even  in  some  instances  of 
acute  inflammatory  eftusion  within  the 
pericardium.  The  dilatation  of  the  pre- 
cordial region,  or  even  of  the  left  lateral 
region,  as  noticed  by  Louis,  the  epigastric 
tumor  described  by  Corvisart,  and  the  ex- 

'  Diseases  of  the  Heart,  p.  20. 

2  Clinical  Lectures  i  Pericarditis,  p.  578. 
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tension  of  the  left  lung  upwards,  of  whicli 
Dr.  Graves  and  Dr.  Stokes  luive  written, 
are  rare  but  striking  plieuomena  connected 
with  large  pericardial  effusions,  depend- 
ent, however,  on  inflammatory  action. 
Besides  the  general  symptoms  to  which 
reference  has  been  made,  it  must  be  held 
in  view  that  others  of  the  same  nature 
will  be  likely  to  show  themselves,  the 
latter,  however,  having  a  more  distinct 
relationship  with  the  visceral  disease  on 
which  the  dropsy  depends.  The  Hydro- 
pericardium,  moreover,  will  in  all  prob- 
ability be  connected  with  some  other 
dropsical  effusion,  hydrothorax  or  ana- 
sarca, or  it  may  be  ascites. 

The  remedies  most  useful  in  the  treat- 
ment of  dropsies  are  seldom  effectual  in 
relieving  the  dropsy  of  the  pericardium. 


The  writer  has  known  the  repeated  appli- 
cation of  blisters  over  the  region  of  the 
heart  to  produce  a  decided  impression  in 
one  case.  The  stronger  diur(;tics  and 
hydrogogue  cathartics,  "will,"  as  Dr. 
Walshe  observes,  "be  tried,  were  it  only 
for  the  removal  of  the  usually  concomitant 
dropsies. "  Paracentesis  pericardii,  which 
has  been  repeatedly  performed  in  the 
treatment  of  pericarditis  attended  by  large 
elfusion,  and  in  some  instances  success- 
fully performed,  is  of  course  an  a\-ailable 
means  for  affording  temporary  relief  in 
the  truly  dropsical  affection,  temporary 
because,  although  the  heart  be  freed  by 
the  operation  from  the  surrounding  fluid, 
unless  the  disease  giving  rise  to  the  dropsy 
be  removed,  the  fluid  must  necessarily  re- 
accumulate. 


a¥gi^a  pectoeis  and  allied  states ; 
i:n^cludikg  certain  kinds  op  sudden  death. 

By  Professor  Gairdner,  M.D. 


The  phenomena  of  the  disease,  or 
group  of  symptoms,  termed  Angina  Pec- 
toris by  Heberden,  are  perhaps  the  most 
interesting  in  themselves,  and  the  most 
deserving  of  study  in  relation  to  other 
forms  of  cardiac  disorder,  of  any  which 
we  shall  have  to  consider  in  this  section. 
In  treating  of  this  difficult  subject,  we 
must  separate  with  great  care  the  essen- 
tial facts  of  the  disease  from  the  various 
speculations,  or  associated  ideas,  that 
almost  inevitably  force  themselves  into 
the  mind  in  considering  the  facts.  And 
this  separation  is  by  no  means  easy  ;  for 
in  this  instance  the  facts  themselves  are 
apt  to  be  more  or  less  withdrawn  from 
exact  observation  ;  the  phenomena  char- 
acteristic of  the  disease  being  mostly  siih- 
jective,  i.  e.,  present  to  the  consciousness  of 
the  patient  only,  and  only  through  his 
description  of  them  made  known  to  the 
physician.  It  may  even  be  said  with 
truth,  that  no  one  fact  in  a  typical  case  of 
angina  pectoris  is  necessarily  other  than 
subjective,  with  the  exception  of  the 
awful  terminal  fact  of  sudden  death.  And 
when  this  is  wanting,  or  when  it  is  de- 
layed, there  is  hardly  any  combination  of 
the  remaining  symptoms  that  may  not 
vary  in  individual  cases,  or  be  difl'erently 
presented  by  the  sufferer,  according  to  the 
exactness  and  concentration  of  his  habits 
of  thought,  the  vividness  and  power  of 
his  imagination,  or  the  degree  and  kind 


of  his  individual  sensitiveness  to  morbid 
impressions. 

Still,  the  fact  of  sudden  death,  super- 
added to  the  evidence  of  certain  sensa- 
tions preceding  death,  may  be  considered 
to  afford  the  nearest  approach  we  have  to 
an  accurate  definition  of  this  disease. 
What  these  sensations  are  we  shall  en- 
deavor to  indicate,  in  so  far  as  the  inade- 
quacy of  language  will  allow,  from  the 
consideration  of  such  individual  instances 
as  have  been  minutely  and  carefully  re- 
corded either  by  the  sufferers  themselves, 
or  by  ph3fsicians  simply  giving  expression 
to  the  spontaneous  testimony  of  their 
patients.  By  following  the  ideal  descrip- 
tions of  those  who  have  allowed  them- 
selves to  be  o-uided  by  theories  of  the  dis- 
ease rather  than  by  the  facts,  we  might 
easily  add  to  the  fulness  without  increas- 
ing the  value  of  our  description. 

rirst  on  the  list  of  symptoms,  accord- 
ing to  Heberden  and  the  majority  of 
authors  who  have  followed  him,  is  pain.' 


'  In  his  Commentaries  (1796),  Heberden 
treats  of  this  disease  under  the  general  title 
"De  dolore  pectoris"  (Sec.  Ixx.).  In  his 
first  communication  on  the  subject  to  the 
College  of  Physicians  in  1768  (Medical  Trans- 
actions, vol.  ii.  p.  59),  he  merely  terms  it  "A 
Disorder  of  the  Breast."  The  two  descrip- 
tions do  not  differ  in  essentials,  but  a  few  de- 
tails of  difference  which  seem  to  be  of  more  or 
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[o\v  far  pain,  in  the  ordinary  sense  of  the 
ord,  i;s  essential  to  the  idea  of  aniiina 
ectoris,  we  shall  afterwards  eonsider  ;  for 
le  present  it  may  be  sufficient  to  observe 
lat  pain,  or  at  least  a  sensation  of  local 
istress  amounting  in  certain  cases  to 
ain  of  a  peculiarly  overwhelming  char- 
jter,  is  in  this  disease  closely  associated 
ith  the  symptoms  immediately  preced- 
ig  death. 

This  peculiar  anguish,  or,  as  it  might 
LStly  be  called,  agony  of  suflering,  is 
iroxysmal ;  it  frequently  reaches  its 
imax  within  a  few  minutes,  and  is  re- 
eved or  disappears  entirely  within  a  like 
3riod  of  time,  or  at  most  within  an  hour 
-  two  ;  it  recurs  at  uncertain  intervals, 
)metimcs  without  any  obvious  exciting 
luse,  at  others  manifestly  determined  by 
iertion,  and  especially  by  too  rapid  walk- 
ig  up-hill,  in  which  case  it  often  ceases, 
specially  in  the  earlier  attacks,  almost 
Limediately  on  standing  still :  it  is  in- 
inctively  associated  in  the  mind  of  the 
itient  with  the  idea  of  a  particularly 
ivere  form  of  oppression  or  sutfocation  ; 
■  rather  to  be  more  exact,  with  some 
idefinable  sense  of  impending  danger,  to 
hich  he  is  unable  to  give  expression, 
id  which  he  endeavors  to  convey  to 
;hers  by  similitudes  that  do  not  satisfy 
s  own  mind.  A  frequent  expression  is 
lat  recorded  by  Dr.  Latham  in  the  case 
"  a  very  eminent  man  of  the  highest  in- 
llectual  power  ;  after  an  attack  he  said 
i  "could  scarcely  bear  it  if  it  were  as 
vers  as  it  Iiad  been ;"  and  shortly  after- 
ards,  "One  can  bear  outward  pain  ;  but 

is  not  so  easy  to  bear  iuward  pain.'" 
his  essential  iinbcaraWeness  of  the  suft'er- 
g  is  most  characteristic  of  angina  pec- 
iris,  and  it  is  quite  independent  of  the 
jgree  of  severity  of  the  pain  in  other 
spects.  And  further  it  is  to  be  observed 
lat  the  intolerance  here  alluded  to  is  not 
le  mere  impatience  of  the  nerves,  which 
m  be  mastered  by  a  strong  will  and  a 
ilm  heroic  self-restraint ;  it  is  the  sense 
lat  the  very  springs  of  life  are  implicated, 
id  that  under  a  prolongation  or  increase 
'  the  pain  the  whole  machine  must  sud- 
mly  give  way.^  It  is  from  this  sense  of 
rpending  death  (rarely  thus   expressed 

words  by  the  patient),  and  from  the 

3S  importance  will  be  noticed  below.  The 
linently  careful  and  exact  use  of  language 
^  Heberden  in  liis  singularly  condensed 
inioal  studies,  whether  in  Latin  or  in  Eng- 
ili,  tends  to  invite  attention  to  even  the 
inutest  discrepancies  between  his  earlier 
id  later  statements. 

'  Latham,  "  Diseases  of  the  Heart,"  vol.  ii. 
).  375— 7K.  It  is  no  secret,  that  the  case 
js  that  of  the  late  Dr.  Arnold,  of  Rugby. 
2  "Qui  hoc  morbo  tenentur,  ocoupari  Solent 
ingratissimo  pectoris  angore,  vitje 
:tinctionem  intcntante,  siquidem  augeretur, 
il  perseveraret." — Heberden,  Comm.  loc.  cit. 


fact  that  sudden  death  actually  occurs 
during  the  par(jxysm  in  a  certain  number 
of  cases,  that  the  pain,  or  special  sensation, 
(if  angina  pectoris  derives  almost  all  that 
it  has  of  a  distinctive  character ;  and 
therefore  Dr.  Latham  has  justly  elevated 
this  most  important  but  almost  indescrib- 
able symptom  to  a  co-ordinate  rank  with 
the  pain  itself,  in  his  description  of  the 
disease  as  a  whole.  Angina  pectoris, 
according  to  his  admirably  succinct  deli- 
nition,  "  consists  essentially  of  pain  in 
the  chest  and  a  sense  of  approaching  dis- 
solution." "The  subjects  of  angina  pec- 
toris report  that  it  is  a  suffering  "as  sharp 
as  anything  that  can  be  conceived  in  the 
nature  of  pain,  and  that  it  includes, 
moreover,  something  which  is  beyond  the 
nature  of  pain,  a  sense  of  dying.'" 

Such,  then,  are  the  most  important  or 
essential  facts  which  clinical  observation 
teaches  in  reference  to  angina  pectoris. 
Let  us  now  consider  them  separately,  and 
more  in  detail. 

The  pain  of  angina  is  usually  felt  at 
the  lower  sternum,  but  sometimes  also 
under  the  middle  or  upper  sternum,  in- 
clining, however,  towards  the  left  side.^ 
Sometimes  the  pain  extends  to  both  sides 
of  the  chest  in  front,  and  perhaps  more 
frequently  into  both  shoulders,  and  into 
the  back.  Very  specially  characteristic 
is  a  "pain  about  the  middle  of  the  left 
arm,'"'  sometimes  present  in  the  right,  or 
in  Ijoth  arms,  which,  according  to  Dr. 
Heberden,  occasionally  precedes,''  but 
more  conmionly  follows  the  pain  in  the 
chest.  This,  together  with  a  degree  of 
numbness  of  the  left  arm,  may  be  de- 
scribed as  present  in  the  majority  of  cases 
in  which  the  iMin  extends  beyond  the 
thorax.^     The   pain   and    numbness    to- 

'  Op.  cit.  pp.  366,  364. 

2  "Always  niclining  more  to  the  left  side." 
(Heberden,  Med.  Trans.)  "  Non  raro  iucliua- 
tior  ad  sinistrum  latus." — Comment. 

^  Heberden,  Med.  Trans,  uti  supra.  "Dolor 
ssepissime  pertinet  a  pectore  usque  ad  cubi- 
tum  lievum.  .  .  In  nonnullis  vero  .  .  . 
ad  dextrum  pariter  ac  Isevum  cuViitum  per- 
tigit,  atque  etiam  usque  ad  manus ;  sed  hoc 
rarius  evenit ;  rarissimum  autem  est,  ut  bra- 
chium  simul  torpeat  ac  tumeat." — Comm.  loc. 
cit. 

^  Med.  Trans,  vol.  iii.  p.  3. 

^  The  group  of  symptoms  here  alluded  to, 
though  first  clearly  indicated  by  Heberden  as 
characteristic,  was  described  long  before  by 
Morgagni  in  the  case  of  a  woman,  forty-two 
years  of  age.  who  died  suddenly  during  a 
paroxysm,  and  was  found  to  have  a  dilated 
and  ossified  aorta.  The  description  is  worth 
quoting,  from  the  fact  that  it  is  probably  one 
of  the  first  clinically  exact  records  existing  in 
medical  literature  of  a  case  of  this  kind.  The 
patient  had  been  "  diu  valetudinaria,  diuque 
obnoxia  paroxysmo  cuidam  ad  hunc  modum 
se  liabenti.     A   concitatis   corporis   raotibua 
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getlicr,  or  the  pain  alone,  may  extend 
down  to  the  fingers,  or  may  stop  short  at 
the  elbow,  usually  at  the  inner  side  of  the 
arm ;  and  painful  sensations,  more  or 
less  definite  in  character,  may  be  felt  also 
in  the  neck,  or  in  one  or  both  lower  ex- 
tremities ;  Ijut  these  are  exceptional,  and 
there  is  reason  to  think  that  in  some  cases 
the  local  symptoms  connected  with  aneu- 
rismal  tumors  implicating  the  nerves  may 
have  been  confounded  with  those  more 
specially  characteristic  of  angina  pectoris.' 
At  all  events,  these  local  varieties  of  pain 
are  not  to  be  regarded  as  essential  ele- 
ments of  the  disease,  although  from  their 
occurrence  and  their  distribution  they 
may  lead  to  more  defined  conceptions  of 
the  nervous  plexuses  involved, .and  thus 
occasionally  to  the  detection  of  an  organic 
cause,  or  of  something  tending  to  throw 
light  upon  the  peculiarities,  or  to  guide 
the  treatment  of  an  individual  case.'' 

Local  tenderness  on  pressure  is  an  oc- 
casional but  by  no  means  a  constant  symp- 
tom of  angina  pectoris.  Sometimes,  on 
the  other  hand,  the  pain  is  decidedly  re- 
heved  by  pressure,  or  by  rubbing,  as  well 
as  by  counter-irritation  of  the  parts  afl'ect- 
ed.  The  pains  are  aggravated  by  move- 
ment of  the  whole  body,  and  especially  by 
severe  or  even  moderate  exertion  in  walk- 
ing, which  indeed  becomes  impossible 
during  a  severe  paroxysm.  Very  marked 
relief  is  often  afforded  by  the  eructation 

ingrnebat  molestus  quidam  angor  intra  su- 
periorem  thoracis  sinistram  partem,  cum 
spiraiidi  difficultate,  et  sinistri  brachii  stu- 
poi'e;  quiE  omnia,  ubi  motus  illi  oessarent, 
facile  remittebant.  Ea  igitur  niulier,  cum 
circa  medium  Octobrem  A.  1707  Venetiis  in 
continentem  trajecta,  rheda  veheretur,  Ise- 
toque  esset  animo,  ecce  tibi  ille  idem  parox- 
ysmus ;  quo  correpta,  et  mori  se,  aiens,  ibi 
repente  mortua  est."  Tlie  examination  after 
death  showed  disease  of  the  aortic  orifice  and 
aorta,  and  Morgagni  regards  the  sudden 
death  as  due  to  the  sndden  excitement  of  car- 
riage exercise  ("  insolitum  in  Veneta  fcemina 
rhedae  motum")  operating  upon  a  circulation 
weakened  and  obstructed  by  chronic  disease, 
as  to  lead  to  ultimate  failure  in  the  power  of 
the  heart  to  propel  the  blood  ("ut  sanguis 
restitans  promoveri  amplius  non  poterat"). — 
De  Sedibus  et  Causis  Morborum,  ii.  Epist.  xxvi. 
31  et  seq. 

'  As,  for  instance,  in  several  of  the  oases 
recorded  by  M.  Trousseau  in  his  interesting 
chapter  on  the  subject.  (Clinique  de  I'Hdtel- 
Dieu,  vol.  ii.  p.  434  et  seq.  deuxieme  edition; 
Paris,  1865.)  English  Translation,  1868, 
vol.  i.  p.  596  et  seq. 

"  In  one  very  exceptional  case,  recorded  by 
Heberden  in  the  "Commentaries,"  there  was 
no  pain  complained  of  in  the  chest,  but  only 
in  the  left  arm,  having,  however,  in  other 
respects  the  characters  of  angina.  After  fif- 
teen years  of  occasional  and  increasing  suffer- 
ing, the  patient  died  at  seventy-five  years  of 
age. 


of  wind  from  the  stomach,  whether  spon- 
taneously or  under  the  influence  of  car- 
minatives. Rest  of  body,  and  warmth  to 
the  extremities,  are  among  the  more  ob- 
vious of  the  physiological  conditions  which 
have  been  observed  to  have  a  well-marked 
effect  in  relieving  the  pains  of  angina,  in 
their  less  extreme  varieties. 

The  peruliar  sensation  lohich  culminates 
in  the  sense  of  inipencUny  death,  has  been 
very  variously  described,'  and  indeed 
seems  from  its  very  nature  to  be  almost 
indescribable.  Among  the  uninstructed, 
or  in  the  case  of  persons  unaccustomed  to 
observe  and  analyze  their  own  sensations, 
nothing  is  more  common  than  to  find 
the  term  "  breatlilessness,"  or  "want  of 
breath,"  applied  to  every  kind  of  thoracic 
oppression,  and  the  sense  experienced  in 
angina  pectoris  of  constriction,  or  in  other 
cases  of  repletion  in  the  chest,  accom- 
panied as  it  usually  is  bj'  gasping  or  irregu- 
lar respiration,  is  undoubtedly  often  called 
a  want  of  " breath,"  or  "suffocation,"  by 
persons  who  are  simply  feeling  about,  as  it 
were,  for  an  expression  whereby  to  repre- 
sent an  uncommon, and  intensely  oppres- 
sive sensation.  A  similar  |,confusion  lies 
latent  even  under  the  more  technical  lan- 
guage of  Heberden,  in  his  use  of  the  Greek 

'  It  is  difficult  to  judge  from  Heberden's 
descriptions  how  far  tlie  "angor  pectoris,  in- 
tentans  vitje  extinctionem,"  was  regarded  by 
him  as  a  simple  pain.  In  his  first  memoir 
he  speaks  of  the  "sense  of  strangling,  and 
anxiety  with  which  it  (the  disorder  of  the 
breast)  is  attended,"  and  applies  the  name 
Angina  Pectoris  on  account  of  these  charac- 
ters rather  tlian  on  the  ground  of  pain.  The 
anonymous  patient  who  described  his  own 
case  in  the  third  volume  of  the  "Medical 
Transactions,"  apparently  discriminates  very 
sharply,  on  the  one  hand  between  the  pain 
in  the  left  arm  and  chest,  coming  on  "when 
walking,  always  after  dinner,  or  in  the  even- 
ing ;"  and  on  the  other,  the  "sensations 
which  seem  to  indicate  a  sudden  death;" 
which  he  describes  as  being  like  "a  univer- 
sal pause  within  me  of  the  operations  of  na- 
ture for  perhaps  three  or  four  seconds,"  and 
afterwards  "  a  shock  at  the  heart,  like  that 
which  one  would  feel  from  a  small  weight 
fastened  to  a  string  to  some  part  of  the  body, 
and  falling  from  the  table  to  withm  a  few 
inches  of  the  floor."  This  distinction  of  the 
sensation  of  impending  death  from  the  pam 
was  unfamiliar  t..  Heberden,  who  says  he 
does  not  remember  to  have  heard  it  mentioned 
by  any  other  patient;  and  thinks  that  the 
sudden  death  of  this  patient,  which  came  to 
his  knowledge  afterwards,  was  connected 
more  with  the  pain  than  with  this  peculiar 
sensation.  Dr.  Parry  speaks  of  the  first 
symptom  in  angina  pectoris  as  "an  uneasy 
sensation,  which  has  been  variously  denomi- 
nated a  stricture,  an  anxiety,  and  a  pam. 
Dr.  Latham  was  probably  among  the  first  to 
define  the  sense  of  impending  death  as  being 
distinct  from  the  pain. 


68 


ANGINA  PECTORIS  AND  SUDDEN  DEATH. 


;rm  Angina,'  which,  according  to  its  ety- 
lology,  siguities  a  strangling^  and  accord- 
ig  to  its  actual  and  primitive  use  was  ap- 
lied  chiefly  to  certain  affections  of  the 
iroat,  occasionally  leading  to  sudden 
eath  by  laryngeal  suffocation,  and  giv- 
1"  rise  to  a  sense  of  choking,  or  of  con- 
:riction  in  the  fauces.  Yet  Heberden, 
1  using  this  term,  had  thoroughly  real- 
;ed  the  fact  that  angina  pectoris  is  not 
;ally  a  sutli:>eation  or  a  breathlessness,  in 
le  ordinary  acceptation  of  these  terms, 
-t  most  it  is  a  sensation  which  by  its 
rgency  and  oppressiveness  recalls  the 
npression  of  sullbcation,  and  which  may 
1  certain  cases  be  associated  with  true 
yspnoea,  or  still  more  frequently  with 
.■thopncea.  In  many  instances,  however, 
ireful  examination  shows,  and  the  pa- 
ents  themselves  may  be  easily  convinced, 
lat  respiration  is  really  not  impeded  ; 
lat  inspiration  and  expiration  are  alike 
ee  and  noiseless  ;  that  the  air  is  taken 
ito  the  chest  in  full  measure,  and  (in  so 
,r  as  the  evidence  of  stethoscopic  ex- 
nination  goes  to  prove  tlie  fact)  that  tha 
lechanical  renewal  of  the  air  in  the  vcsi- 
es  of  the  lungs  is  perfectly  accomplished. 
1  this  sense,  the  observation  of  Heber- 
m  is  profoundly  exact,  that  in  the  be- 
nning  of  this  distemper  the  patients 
nulla  tenentur  spirandi  difflcultate,  a 
ja  hie  pectoris  angor  prorsus  est  di- 
;rsus."2  And  yet  it  might  possibly  be 
aintained  that  in  a  more  transcendental 
:nse  respiration,  i.e.,  the  chemistry  of 
ispiration,  is  usually  impeded  ;  that  the 
ansit  of  the  blood  through  the  pulmonic 
ipillaries  is  for  the  time  suspended  or 
ipaired,  that  the  right  heart  is  perhaps 
iduly  loaded,  and  that  the  sensation  of 
breathlessness"  is  therefore  not  without 
physical  equivalent  in  the  state  of  the 
ood,  for  the  time  restricted  in  its  supply 
■  oxygen.  In  the  more  advanced  stages 
'  angina  pectoris,  indeed,  especially  when 
I  connection  with  organic  disease,  it 
rely  happens  that  some  positive  evi- 
ince  of  real  dyspnoea  does  not  exist,  at 
ast  as  a  complication,  if  not  as  a  part 
the  disease.  Even  in  such  corapli- 
ited  cases,  however,  it  is  usually  easy  for 
le  experienced  clinical  observer  to  de- 
ct  a  difference  of  habit  and  aspect  from 
ises  in  which  the  breathing  is  primarily 
ipaired,  e.  g.  as  in  aggravated  cases  of 
nphySema  with  bronchitis,  or  of  double 
leumonia,  or  extensive  pleuritic  effusion 
iconnected  with  a  cardiac  cause. 

'  From  ayx^f  strangulo,  whence  also  the 
mpound  words  Cynanche  and  Synanclie, 
id  the  Latin  verb  angere,  which  acquired 
e  secondary  sense  of  undeiinable  distress 
nveyed  also  by  anxietas,  and  still  more  by 
ir  Engbsh  word  anguish. 
*  Heberden,  Comment,  loc  cit.  "Have  no 
ortness  of  breath."     (Med.  Trans,  uti  supra.) 


We  are  obliged,  therefore,  under  these 
circumstances,  to  accept  the  necessury 
hmitations  of  ordinary  language  in  con- 
veying extraordinary  or  almost  indescrib- 
able impressions.  It  is  certain  that  the 
patient  in  angina  pectoris  has  a  sense  of 
obstruction  in  the  thorax  so  overwhelm- 
ing and  so  full  of  apparently  imminent 
danger  that  he  instinctively  likens  it  to  a 
suffocation  ;'  i-et  it  is  equally  certain  that 
in  many  cases  impeded  respiration,  in  the 
ordinary  sense  of  the  term,  is  not  present. 
This  remarkable  sensation,  which  is  some- 
times represented  as  a  tightness  or  con- 
striction, sometimes,  on  the  other  hand, 
as  a  fulness  or  over-distension  of  the 
chest,  contributes  even  more  than  the 
pain  to  the  indescribable  anguish  of  an- 
gina pectoris ;  and  it  is  this  sensation 
especially  which  gives  to  the  pain  its 
peculiar  character  of  "  unbearableness" 
already  noticed  ;  this  also,  which  carries 
with  it  in  its  graver  forms  that  impress  of 
immediately  impending  death,  by  which 
the  real  danger,  and  the  ultimate  proba- 
ble event,  are  rendered  so  vividly  present 
to  the  consciousness  of  the  patient.^ 


'  "A  sense  of  dissolution,  not  a  fear  of  it," 
said  one  of  the  most  gifted  men  I  ever  knew, 
and  one  most  competent  to  analyze  sensa- 
tions.— J.  R.  R.  Ed[tok. 

2  A  recent  medical  observer,  himself  a  suf- 
ferer from  angina,  wliose  case  will  be  referred 
to  again  in  tlie  section  on  treatment,  has 
contributed  wliat  is  perhaps  the  only  really 
exact  description  in  medical  literature  of  one 
form  of  the  constrictive  sensation:  "The 
front  of  the  chest  seemed  to  be  bulged  out  in 
a  convex  prominence,  which  suddenly  tei-mi- 
nated  at  the  lower  end  of  the  sternum  in  a 
sharp  and  deep  depression  towards  the  spine. 
This  was  a  purely  subjective  phenomenon. 
There  was  no  contraction  of  the  diaphragm, 
and  no  retraction  of  the  abdominal  walls. 
But  though  the  hand  laid  upon  the  parts 
convinced  my  mind  of  their  normal  condition, 
it  in  no  way  modified  the  sensation."  (Dr. 
W.  Herries  Madden,  in  the  Practitioner,  vol. 
ix.  1872,  p.  334.)  In  the  ease  of  John  Hun- 
ter, to  be  cited  below  (a  case  of  instruction 
in  detail  as  to  many  phases  of  disease  in- 
cluded in  the  present  article),  the  sense  of 
thoracic  constriction  in  one  attack  was  pre- 
ceded for  a  fortnight  by  symptoms  of  "ner- 
vous irritation"  in  the  left  side  of  the  face 
and  head,  as  well  as  down  the  left  arm.  The 
special  sensation  in  the  chest  in  this  case 
was  a  "feeling  of  the  sternum  being  drawn 
backwards  towards  the  spine,  as  well  as  of 
oppression  in  breathing  ;  although  the  action  of 
breathing  ivas  attended  v:ith  no  real  dijfiailty." 
(See  infra,  p.  683.)  The  special  character  of 
the  breathing  in  Hunter's  ease,  elsewhere 
alluded  to,  will  be  found  to  be  a  most  exact 
anticipation  of  what  has  since  been  called 
"ascending  and  descending,"  or  by  some, 
"  suspirious"  respiration;  a  form  of  disturb- 
ance frequent  in  cases  of  angina,  though  it 
seems  to  have  escaped  Heberden's  observa- 
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The  other  symptoms  of  angina  pectoris 
have  been  variously  descrilied  ;  so  vari- 
ously, indeed,  as  to  lead  to  a  suspicion 
of  inaccuracies  of  detail  on  the  part  of 
individual  observers  of  the  paroxysm. 
On  all  hands  it  is  agreed  that  in  the  in- 
tervals the  patient  may  have  all  the  ap- 
pearances of  perfect  health ;  his  color 
may  be  good,  his  appetite  unimpaired, 
his  breathing  apparently  natural,  the 
action  and  sounds  of  the  heart  perfectly 
normal.  It  is  equally  certain  that  the 
paroxysm  itself  is  unattended  by  fever, 
and  that  in  uncomplicated  cases  it  has 
none  of  the  characters,  as  it  has  none  of 
the  consequences,  of  an  inflammatory 
seizure.'  But  it  is  difficult  to  accept 
without  hesitation  the  statement  of  some 
authorities,  that  throughout  the  attack 
the  pulse  may  be  entirely  undisturbed 
either  as  to  its  rate  of  frequency,  or  as  to 
its  characters.^  In  most  of  the  cases  in 
■which  details  have  been  carefully  given, 
the  pulse,  at  the  height  of  the  seizure, 
has  been  found  small,  often  imperceptible 
or  irregular  in  rhythm,  but  not  necessa- 
rily accelerated,  and  sometimes  morbidly 
slo"w ;  the  countenance  has  been  pale  as 
death,  the  features  pinched  and  anxious, 
the  extremities  cold  ;  there  has  been  often 
a  cold  sweat  on  the  brow,  sighing  or  in- 
teiTupted  respiration,  and  other  signs  of 
approaching  syncope.  On  the  other  hand, 
it  must  be  admitted  that  in  a  few  in- 
stances the  heart  has  been  heard  beating 
ia  the  very  midst  of  a  paroxysm  without 
appreciable  alteration  in  the  character  of 
the  sounds  and  impulse,  and  the  pulse  has 
been  also  said  to  be  regular,  and  neither 
rapid  nor  weak.      The   senses   and  the 

tion.  See  also  the  remarks  on  the  case  of 
Seneca,  below ;  and  at  page  683,  note. 

'  Dr.  Latham  has  admirably  modernized 
Heberden's  arguments  on  this  point.  (Op. 
cit.  vol.  ii.  p.  383.) 

^  "The  pulse  is,  at  least  sometimes,  not  dis- 
turbed by  this  pain."  (Heberden,  Med. 
Trans.)  "  Arterife  eorum,  qui  in  hoc  dolore 
sunt,  naturaliter  prorsus  moventur.  .  .  . 
In  ipsa  accessions  pulsus  non  concitatur." 
(Comment,  loc.  cit.)  Several  authors  have 
followed  Heberden  here  without  observing 
that  his  real  meaning  is  not  that  there  is  no 
alteration  of  the  pulse,  but  that  there  is  no 
excitement  of  it,  i.  e.  that  the  pulse  is  not 
quickened  ("  non  concitatur")  as  in  inflamma- 
tion. Dr.  Parry,  regarding  the  disease  as  a 
syncope,  speaks  from  another  point  of  view, 
and  has  no  difficulty  in  showing  that  the 
pulse,  though  not  always  greatly  disturbed, 
"  becomes  more  or  less  feeble  according  to  the 
violence  of  the  paroxysm."  Such  personal 
experience  as  I  have  on  this  point  leads  me 
to  agree  with  Dr.  Parry.  The  recent  experi- 
ments and  sphygmographio  tracings  of  Dr. 
Lauder  Brunton  will  be  discussed  in  connec- 
tion with  the  pathology  of  the  disease  further 
on. 


consciousness  have  also  been  observed  to 
be  frequently  quite  entire  in  the  midst  of 
the  paroxysm,  though  this  fact  also,  like 
some  of  the  others  above  mentioned,  must 
be  held  as  subject  to  numerous  excep- 
tions. On  the  whole,  the  strict  analogy 
between  the  phenomena  of  angina  pec- 
toris and  ordinary  syncope  cannot  be  un- 
reservedly maintained,  notwithstanding 
the  arguments  of  Dr.  Parry,'  who,  how- 
ever, has  undoubtedly  marshalled  a  strong 
array  of  facts  and  reasonings  in  favor  of 
this  view  of  the  case.  The  paroxysm  of 
angina  pectoris  remains,  after  all,  a  mode 
of  morbid  function  sui  generis,  although  in 
some  instances  the  manner  of  death  in 
the  paroxysm  is  more  or  less  allied  to 
syncope. 

The  condition  of  the  nervous  system, 
and  especially  of  the  brain  and  spinal 
cord,  in  angina  pectoris,  opens  up  many 
very  difficult,  and  at  present  even  insol- 
uble problems  connected  with  its  ultimate 
pathology.  For  practical  purposes  it  is 
sufficient  to  state  the  facts  established  by 
clinical  observation.  While  it  is  quite 
certain,  as  stated  above,  that  integrity  (in 
a  practical  sense)  of  the  nervous  functions 
may  be  maintained  up  to  the  very  instant 
of  death  in  certain  cases  of  angina,  it  is 
equally  well  ascertained  that  in  other  in- 
stances giddiness,  vertigo,  disorders  of 
the  special  senses,  spasms,  tonic  and 
clonic,  and  almost  every  kind  of  disorder 
of  the  general  sensibility  and  conscious- 
ness may  occur,  and  may  also  be  the  dis- 
tinguishing features  of  particular  parox- 
ysms in  persons  in  whom  at  other  times 
paroxysms  may  occur  devoid  of  all  such 
phenomena.  It  is  probable  that  in  some 
of  these  forms  of  the  disease  the  cerebro- 
spinal complications  may  be  determined 
by  special  derangements  of  the  circulation 
within  the  cranium,  or  even  by  disease  of 

1  His  expressions  are  as  follows:  "From 
the  preceding  observations,  I  think  it  evi- 
dently appears  that  the  Angina  Pectoris  is 
a  mere  case  of  syncope  or  fainting,  differing 
from  the  common  syncope  only  in  being  pre- 
ceded by  an  unusual  degree  of  anxiety,  or 
pain  in  the  region  of  the  heart,  and  in  being 
readily  excited  during  a  state  of  apparent 
health,  by  any  general  exertion  of  the  mus- 
cles, more  especially  that  of  walking."  (In- 
quiry into  the  Symptoms  and  Causes  of  the 
Syncope  Anginosa,  commonly  called  Angina 
Pectoris,  &c.,  p.  67.)  To  the  points  of  differ- 
ence here  noted  must  be  added  the  persist- 
ence of  the  sensibility  up  to  the  very  instant 
of  death  in  many  cases  of  angina  pectoris, 
and  the  incomplete  extinction  of  the  pulse  ; 
while  in  ordinary  syncope  (as  for  example 
from  emotion,  or  from  hot  rooms)  the  most 
absolute  temporary  insensibility,  with  a  radial 
pulse  which  cannot  be  felt,  and  respiration 
just  sufficient  to  maintain  life,  may  occur  as 
symptoms  and  be  maintained  for  some  min- 
utes, with  almost  no  danger  to  life. 
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the  arterial  system  extending  to  the 
brain  ;  but  there  are  very  rarely  any  per- 
manent changes,  either  of  structure  or  of 
function,  tending  to  throw  light  on  tliese 
attaclvs.  On  the  other  hand,  it  seems 
premature  to  infer,  with  Trousseau,  the 
existence  of  any  distinct  relation  between 
epilepsy  as  a  predisposing  cause,  and 
angina  pectoris  ;  still  more  premature  to 
affirm  that  "in  certain  cases,  and  per- 
haps in  a  considerable  number,  the  angor 
'pectoris  is  one  expression  of  this  formidable 
and  cruel  disease,  a  phase  of  its  vertigin- 
ous form,  or  in  tivo  words  an  epilejitiform 
neuralgia.'''"  The  extreme  rarity,  on  the 
one  hand,  of  true  angina  pectoris  among 
the  countless  multitudes  of  confirmed  epi- 
leptics, on  the  other  of  genuine  and  well- 
formed  epileptic  attacks  among  the  sub- 
jects of  angina  pectoris,  seems  to  oppose 
a  considerable  difficulty  in  the  way  of 
accepting  M.  Trousseau's  hypothesis. 
That  the  relation,  however,  between  the 
occasional  cerebro-spinal  symptoms  in 
these  cases,  and  the  cardiac  disorder,  is 
more  than  a  coincidence,  is  shown  b}'  the 
fact  that  a  very  similar  series  of  symptoms 
is  observed  in  some  cases  of  fatty  heart ; 
and  the  author  of  this  article  has  in  more 
than  one  instance  ol  iserved  like  phenomena 
in  connection  with  large  aneurisms  within 
tlie  tliorax. 

In  certain  cases  of  angina  pectoris,  more 
especially  when  perfect  rest  cannot  be 
obtained  during  the  attacks,  they  are  apt 
to  be  attended  by  more  or  less  of  sickness, 
and  even  of  vomiting  ;  but  these  symp- 
toms are  rarely  obstinate.  Flatulence  has 
been  already  noticed  as  a  frequent  accom- 
paniment of  the  paroxysm,  the  discharge 
of  the  imprisoned  air  by  the  mouth  usually 
giving  marked  relief.  In  some  instances 
the  close  of  the  paroxysm  is  accompanied 
or  followed  by  a  copious  discharge  of 
watery  urine,  as  in  hysteria.  In  one  case 
Dr.  Walshe  has  observed  tetanic  spasms, 
with  complete  opisthotonos,  followed  by 
local  tonic  spasms  continuing  for  some 
hours  after  the  paroxysm. 

The  diagnosh  of  angina  pectoris  is  not 
very  difficult  in  severe  cases,  except  in  so 
far  as  difficulties  may  arise  from  the 
inability  of  the  patient  to  express  his 
sufferings  in  words,  or  on  the  other  hand 
from  the  too  fluent  and  misleading  de- 
scriptions of  comparatively  insignificant 
pains  referred  to  the  heart,  by  persons 
either  unduly  frightened  or  unduly  sensi- 
tive. Persons  who  have  lost  near  rela- 
tives or  even  intimate  friends,  by  sudden 
death  of  cardiac  origin,  are  extremly  apt 
to  be  terrified  by  nervous  symptoms  of 
this  kind  ;  gouty  and  rheumatic  suflferers 

'  Clinique  M^d.  de  rilStel-Dieii,  t.  ii.  p. 
444.  Paris,  1865  ;  and  in  the  Englisli  trans- 
lation, vol.  i.  p.  602. 


are  frequently  a  prey  to  flying  pains  which 
now  and  tlieu  occupy  the  habitual  .'^ciits 
of  angina  jjectoris,  and  which  sometimes 
give  rise  to  alarms  not  justified  by  tlie 
event,  all  the  more  when  suspicion  lias 
been  once  aroused,  and  when,  as  happens 
not  unfrequeutly,  the  physician  as  well  as 
the  patient  may  be  for  some  time  in  doubt 
as  to  the  cause  of  the  symptoms.  Dis- 
orders of  the  stomach,  and  still  more 
notably  of  the  uterus,  frequently  lead  to 
pains  in  the  left  side,  which  may  pass  for 
cardiac  angina.  Intercostal  neuralo-ia 
may  have  many  causes,  and  not  un^-e- 
quently  radiates  towards  the  left  arm.  In 
hysterical  and  romantic  girls,  pains  about 
the  heart  are  often  associated  with  palpi- 
tation and  irregular  sighing  respiration, 
sometimes  also  with  well-marked  irregu- 
larities of  cardiac  rhythm,  or  with  mur- 
murs requiring  care  in  their  discrimina- 
tion, though  not,  on  the  whole,  very  apt 
to  lead  into  serious  error.  Each  of  these 
cases  requires  its  own  special  diagnosis, 
with  reference  to  the  cause  of  the  symp- 
toms ;  and  it  should  always  be  remem- 
bered that  the  number  of  persons  pre- 
senting themselves  on  account  of  such 
symptoms  immensely  exceeds  that  of  the 
suft'erers  from  genuine  and  dangerous 
angina  pectoris.  Moreover,  the  urgency 
of  the  symptoms  is  usually  far  less  in 
these  afl'ections  than  in  the  true  angina. 
The  pains,  in  the  milder  disorders,  are 
usually  much  less  defined  in  character, 
and  arc  never,  or  hardly  ever,  accom- 
panied by  so  grave  a  sense  of  impending 
dissolution.  The  diagnosis  requires  tact 
and  judgment  rather  than  any  elaborate 
rules  of  investigation,  to  save  the  phy- 
sician from  error. 

A  much  more  difficult  diagnosis,  and 
one  in  which  in  many  cases  it  is  impossi- 
ble to  arrive  at  more  than  a  proximate 
conclusion,  is  the  determination  of  how 
far  any  organic  disease,  and  what  Icind  of 
organic  disease,  may  have  had  to  do  with 
the  symptoms  present  in  any  particular 
instance  of  angina  pectoris.  Clinically 
speaking,  it  may  be  said  that,  as  a  f|ues- 
tion  of  pure  experience  in  the  living 
patient,  the  formidable  prognosis  of  true 
angina  is  not  necessarily  relieved  by  the 
knowledge  that  after  careful  examination 
no  organic  disease  can  be  discovered  ;  for, 
In  the  first  place,  organic  disease  may 
exist  without  the  possibility  of  discovery ; 
and,  secondly,  they  are  precisely  the 
forms  of  organic  disease  most  difficult  of 
discovery  that  have  been  shown  to  be 
most  frequently  associated  with  death 
from  angina  pectoris.  Given,  therefore, 
a  very  perfectly  characterized  instance  of 
angina  in  repeated  paroxysms  nearly  fatal, 
and  tending  to  increase  in  severity,  it 
cannot  be  said  that  the  special  diagnosis 
of  organic  associated  lesions  has  any  veiy 
immediate  practical    significance.      The 
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prognosis  in  sucli  cases  is  emphatically 
grave  in  the  higliest  degree,  and  remains 
so  even  after  the  most  careful  examina- 
tion of  the  organs  of  circulation  has  given 
only  a  negative  result.  In  cases  of  minor 
urgency,  however,  and  in  cases  where  tlie 
diagnosis  of  the  angina  paroxysm  is  not 
perfectly  clear  and  well  detined,  or  where 
one  or  two  such  paroxysms  only  have  oc- 
curred at  long  intervals,  it  becomes  a 
very  important  question  for  the  physician, 
and  still  more  for  the  patient,  whether  or 
not  there  is  any  organic  lesion  of  the 
chest  forming  a  barrier  to  ultimate  re- 
covery, and  in  case  any  such  lesion  exists, 
whether  it  is  of  a  kind  likely  to  be  rapidly 
and  inevitably  fatal,  or  the  contrary. 
These  considerations  give  an  importance 
to  the  details  of  diagnosis  in  angina  pec- 
toris which  at  first  sight  they  might  not 
seem  to  possess,  as  bearing  on  prognosis 
and  treatment. 

Dr.  Latham  has  very  truly  said  that  in 
this  respect  at  least  the  paroxysm  of  an- 
gina bears  a  certain  resemblance  to  the 
paroxysm  of  epilepsy.  In  the  attack  it- 
self we  are  obliged  to  act  by  routine,  and 
are  unable  to  discriminate.  It  is  in  the 
intervals  that  the  physician  tries  to  ad- 
vance beyond  the  mere  name  that  has 
guided  him  in  dealing  with  the  most 
urgent  symptoms,  and  by  careful  examina- 
tion of  every  organ  and  every  function  to 
discover  how  tlie  whole  organization  can 
be  most  eflfectually  strengthened  against 
the  enemy  that  is  at  the  gates — nay,  that 
is  tlireatening  the  very  stronghold  of  life 
itself.  Such  a  complete  investigation, 
and  no  other,  constitutes  diagnosis. 

It  needs  scarcely  be  said  that  in  the 
first  instance  the  attention  of  the  physi- 
cian must  be  concentrated  upon  the  heart, 
arteries,  and  great  veins.  He  will  inquire 
with  the  utmost  care  into  tlie  whole  de- 
tails connected  with  the  circulation,  both 
during  the  paroxysm  and  during  the  in- 
tervals. He  will  carefully  look  for  evi- 
dences of  hypertrophy,  dilatation,  valvular 
disease.  But  above  all,  and  even  in  the 
absence  of  these,  he  will  endeavor  to  esti- 
mate the  probabilities  of  structural  disease 
in  the  fibre  of  the  heart  itself,  or  of  dis- 
ease in  the  coats  of  the  arteries  leading, 
it  may  be,  to  induration  and  obstruction, 
or  to  aneurism. 

^  Dr.  Jenner,  the  discoverer  of  vaccina- 
tion, was  the  first  to  make  a  decided  advance 
in  the  pathology  of  angina  pectoris.  He 
did  not  himself  publish  anything  on  the 
subject,  but  communicated  his  informa- 
tion to  Dr.  Parry,'  by  whom  his  views 
were  substantially  adopted  and  brought 
before  the  public.  A  very  remarkable 
series  of  facts  appeared  to  these  observers 
to  show  conclusively  that  angina  pectoris 
was  dependent  in  many,  if  not  in  most 

'  Op.  cit.  p.  3. 


cases,  on  ''ossification,"  or  some  other 
form  of  obstruction  by  disease,  of  the  cor- 
onary arteries  of  the  heart.  Subsequent 
researches  liave  proved  that  this  view 
cannot  be  exclusively  maintained,  al- 
though according  to  Lussana'  this  condi- 
tion has  been  found  present  in  twenty- 
one  out  of  thirty-six  fatal  eases.  The 
statistics  adduced  by  Sir  John  Forbes' 
show  that  in  twenty-four  out  of  forty-flve 
cases  examined  after  death  there  "were 
found  diseases  and  degenerations  of  the 
aorta  ;  in  sixteen  cases  the  coronary  arte- 
ries were  diseased,  and  in  a  like  number 
the  valves  of  the  heart ;  while  in  ten  cases 
there  was  positive  disease,  and  in  twelve 
cases  preternatural  softness,  of  the  heart 
itself.  Many  authors,  from  Morgagui 
downwards,  have  recorded  eases  of'  tho- 
racic aneurism  having  in  a  more  or  less 
perfectly  developed  form  the  character- 
istic symptoms  of  angina  pectoris  ;  and 
we  have  already  alluded  to  M.  Trousseau 
as  confirming  by  his  large  and  carefully- 
watched  experience  the  view  that  such 
cases  may  very  closely  resemble,  and  may, 
in  fact,  for  a  lengthened  period,  and  after 
careful  observation,  be  undistinguisl}able 
from  what  lie  regards  as  the  truly  idio- 
pathic forms  of  angina.  The  author  of 
this  article  is  able  from  personal  experi- 
ence to  say  that  no  organic  disease  has 
appeared  to  him  more  frequently  to  as- 
sume the  symptomatic  characters  of  angina 
than  aneurism  ;  and  he  is  also  prepared 
to  state  as  the  general  result  of  inquiries 
pursued  over  many  years,  and  particu- 
larly directed  to  this  subject,  that  even 
small  aneurisms,  arising  very  near  the 
heart,  and  especially  sueli  as  project  into 
the  pericardium,  or  compress  in  any  de- 
gree the  base  of  the  heart  itself,  are  much 
more  apt  to  give  rise  to  angina-like  symp- 
toms than  much  larger  tumors  in  more 
remote  positions.  The  attention  of  the 
physician  in  cases  of  supposed  angina  pec- 
toris should  therefore  always  be  very 
minutely  directed  to  the  state  of  the 
arterial  system  as  a  whole,  and  more 
especially 'to  any  evidences  that  may  ex- 
ist of  Irregularities  in  the  sounds  or  impulse 
of  the  arteries  near  the  heart,  or  of  the 
aorta  in  its  ascending  portion.  The  care- 
ful examination  by  percussion  of  the  sub- 
sternal region,  and  especially  of  the  upper 
sternum  ;  the  comparison  of  the  sounds  of 
the  heart  with  the  arterial  sounds,  as 
heard  at  different  points  of  this  region ; 
the  detection  of  even  slight  traces  of  ab- 
normal impulse,  or  of  evidences  of  arterial 
obstruction  at  the  root  of  the  neck  ;  the 
comparison  of  the  radial  pulses,  and  the 


'  Gazzetta  Mpd.  Lombard.  1858-9  (ref.  by 
Friedreich  in  Virchow's  Handhuch,  vol.  ii.  p. 
422). 

2  Cyclop,  of  Pract.  Med.  ;  art.  Angina 
Pectoris. 
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lorough  investigation  even  of  remote 
arts  of  the  arterial  system,  may  lead  to 
iferences  favorable,  or  the  contrary,  to 
le  idea  of  an  organic  cause  for  the  symp- 
)ms  of  angina  pectoris. 
Not  less  important,  could  it  be  obtained 
ith  reasonable  precision,  would  be  the 
iridence,  in  any  case  of  angina,  of  a  per- 
lanentlj'  weakened  or  disorganized  state 
[■  the  muscular  fibre  in  the  heart  itself. 
Te,  have  seen  that  in  twelve  of  the  forty- 
ve  dissections  collected  by  Sir  John 
orbes,  there  was  found  preternatural 
jftness,  a,nd  in  ten  positive  disease  of  the 
eart,  apart  from  valvular  lesions.  That 
lany  of  these  must  have  been  cases  of 
ity  degeneration  of  the  ultimate  texture 
'  the  organ  is  rendered  extremely  proba- 
.e,  if  not  absolutely  certain,  by  the  re- 
ilts  of  later  inquiries,'  which  show  that 
I  a  large  proportion  of  cases  of  sudden 
3ath  such  changes  in  the  tissue  of  the 
3art  have  been  revealed  by  the  micro- 
;ope.  On  the  other  hand,  it  must  be 
Imitted  that  fatty  heart  has  been  often 
jserved  to  be  present  to  a  very  great  de- 
■ee  when  no  symptoms  at  all  resembling 
igina  pectoris  have  been  recorded  during 
"e,  and  when  death,  too,  has  not  been 
idden,  but  has  occurred  in  the  course  of 
■dinary  and  sometimes  of  acute  disease, 
iving  no  apparent  connection  with  the 
ate  of  the  heart.  This  subject  will  come 
ider  consideration  hereafter,  but  in  the 
can  time  it  may  be  stated  in  general 
rms  that  while  a  degenerated  state  of 
le  cardiac  muscular  fibre  is  with  great 
■obability  to  be  inferred  in  angina  pec- 
ris,  there  are  few  positive  criteria  which 
m  be  applied  so  as  to  ascertain  the  fact 
■  the  degeneration,  much  less  its  patho- 
gical  character,  or  the  extent  of  fibre 
volved  in  any  particular  case.  Only 
ter  careful  and  repeated  examination  of 
le  heart  under  various  conditions  of  ac- 
vity  and  comparative  repose,  will  a  care- 
1  physician  venture  an  opinion  as  to  the 
iundness  of  the  organ  in  this  respect,  and 
^en  then  it  will  be  prudent  to  express  his 
rinion  with  some  degree  of  reserve.  The 
•actical  inferences,  moreover,  which  can 
J  safely  founded  on  such  an  opinion, 
ther  in  relation  to  prognosis  or  treat- 
ent,  are  far  from  being  clearly  estab- 
shed. 

Having  as  far  as  possible  investigated 
le  condition  of  the  heart  and  arteries,  it 
ill  be  the  duty  of  the  physician  to  com- 
ete  his  diagnosis  by  a  survey  of  the  con- 
tion  of  the  other  organs  and  functions. 
Ithough  in  many  of  the  most  extreme 
ises  of  angina  pectoris  the  lungs  seem  to 

'  Dr.  Quain  has  stated  the  argument  with 
ference  to  the  older  observations  of  soft 
ibhy  heart,  with  great  force  and  conciseness 
his  paper  on  "Fatty  Diseases  of  the  Heart;" 
edico-Chir.  Trans,  vol.  xxxili.  p.  129. 


be  perfectly  healthy,  yet  a  certain  amount 
of  pulmonary  congestion  or  _  obstruction 
may  attend  the  disease  in  particular  cases, 
especially  in  those  complicated  with  dila- 
tation of  the  heart,  or  with  valvular  dis- 
ease. Such  cases  usually  present  more  or 
less  alteration  of  the  complexion  in  the 
direction  of  lividity,  and  are  also  attended 
by  cough,  or  by  true  dyspnaa.  And  it 
must  not  always  be  concluded  that  the 
eftect  of  a  pulmonary  or  bronchial  compli- 
cation is  to  give  a  more  dangerous  or 
hopeless  character  to  the  symptoms  of 
angina.  On  the  contrary,  the  pulmonary 
disease  being  frequently  of  a  manageable 
kind,  the  application  of  the  proper  treat- 
ment will  sometimes  extricate  the  patient 
from  a  state  of  the  greatest  apparent  dan- 
ger, and  allow  of  the  return  of  the  heart 
to  a  state  either  apparently  normal,  or 
nearly  so.  The  author  has  a  most  vivid 
recollection  of  one  case  in  particular, 
where,  on  numerous  occasions  during  five 
or  six  years,  he  had  to  attend  a  patient 
manifestly  suffering  under  complex  dis- 
eases of  the  heart  and  lungs,  with  distinct 
paroxysms  of  angina,  and  physical  signs 
of  dilatation  of  the  heart.  In  the  worst 
attacks  there  was  always  a  nearly  or  ab- 
solutely complete  disappearance  of  the 
pulse  at  the  wrist ;  the  complexion  was 
livid,  and  the  expectoration  was  of  the 
character  usual  in  hemorrhagic  condensa- 
tion of  the  lungs,  which  was  also  indicated 
by  dull  percussion  at  both  bases  ;  yet  from 
this  formidable  state  the  patient  again  and 
again  rallied  under  careful  treatment  of 
the  pulmonary  disease,  and  although  the 
state  was  evidently  one  of  hopeless  char- 
acter as  regards  the  ultimate  termination, 
he  was  able  in  the  intervals  to  pursue  a 
rather  laborious  occupation.  In  other 
instances,  the  symptoms  of  angina  pecto- 
ris are  associated  with  enlargement  or 
disease  of  the  liver,  and  it  is  not  easy  to 
say  whether  the  hepatic  disorder  is  of 
primar}'  or  of  secondary  origin ;  but  here 
also  the  cautious  use  of  remedies  is  often 
very  effective  in  removing  the  obstruction 
to  the  portal  circulation,  and  thereby  in 
restoring  the  heart  to  a  comparatively 
sound  condition,  in  which  the  threatening 
symptoms  of  angina  may  disappear.'   Ee- 

'  It  occasionally  happens  that  the  very  in- 
tense and  sickening  pain  of  biliary  calculus 
presents  a  degree  of  resemblance  to  angina  in 
its  accessories  ;  and  the  author  has  even  ob- 
served cases  in  which  the  diagnosis  remained 
doubtful  until  the  yellow  tinge  of  the  con- 
junctiva, appearing  after  an  interval  of  hours, 
relieved  the  apprehensions  of  the  physician. 
The  remarks  in  the  text,  of  course,  apply  not 
to  this  condition  of  pseudo-angina,  but  to  the 
combination  of  true  angina  with  hepatic  con- 
gestion. But  the  admission  of  the  existence 
of  such  a  combination  is  not  to  be  taken  as  a 
confirmation  of  the  view  of  Brera,  and  of  the 
elder  Latham,  that  angina  pectoris  may  he 
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nal  disease  forms  a  verj-  serious  and  often 
unmanageable  complication,  attended  by 
most  distressing  sickness,  or  by  violent 
dyspncea  or  orthopnoea,  and  requiring 
great  caution  in  tlie  use  of  internal  reme- 
dies, but  perhaps  not  altogether  beyond 
the  scope  of  treatment.  Dyspeptic  com- 
plications are  usually  of  secondary  import- 
ance, and  cannot  be  said  to  Ije  characteris- 
tic. They  are  most  frequently  associated 
with  gouty  angina. 

Among  constitutional  states,  gout  is 
unquestionably  the  one  which  is  most 
frequently  related  to  angina  pectoris  ;  in- 
deed, it  would  scarcely  be  too  much  to 
say  that  a  large  proportion  of  the  sud- 
denly fatal  endings  of  gout  in  its  irregu- 
lar and  atonic  forms,  more  especially  in 
the  forms  popularly  termed  "gout  in  the 
stomach,"  or  "  gout  in  the  heart,"  are  of 
this  character. '  No  doubt  the  pathology 
of  the  states  indicated  by  these  terms  is 
very  uncertain,  and  the  terms  themselves 
vague  and  unsatisfactory  to  the  last  de- 
gree ;  but  enough  remains  after  every  de- 
duction to  show — 1.  That  gouty  persons, 
and  especially  those  who  have  had  regu- 
lar gout,  degenerating  after  repeated  at- 
tacks into  the  irregular  and  atonic  forms, 
are  subject,  in  an  unusual  degree,  to  the 
causes  of  sudden  death ;  2.  That  not 
only  is  death  in  such  persons  apt  to  be 
extremely  sudden,  but,  further,  the  course 
of  the  disease  is  apt  to  be  disturbed  by 
violent  paroxysms  of  internal  pain  ;  3. 
That  in  certain  cases  the  pain  lias  dis- 
tinctly the  character  of  angina,  while  in 
other  instances  it  seems  to  be  associated 
with  dyspeptic  suffering,  and  with  dis- 
orders of  the  liver  and  kidneys— the  lat- 
ter, at  least,  distinctly  represented  by  a 
special  form  of  disorganization  which  can 
be  discovered  and  recognized  after  death  ; 
4.  That  in  gouty  subjects  the  heart  and 
arteries  are  very  prone  to  become  disor- 
ganized, and  that  the  disorganization  is 
specially  apt  to  assume  the  form  which 
other  observations  show  to  give  a  predis- 
position to  angina,  viz.,  calcareous  de- 
generation of  the  aorta,  especially  of  its 
commencement,  and  of  the  coronary  ar- 
teries ;  5.  That  cerebral  disorders  of  va- 
rious kinds  in  the  gouty  have  often  a  like 
orgin  in  disease  of  the  arteries  of  the 
brain.  From  these  various  observations, 
which  will  be  found  amply  supported  by 
the  experience  of  physicians,  and  illus- 
trated in  the  treatises  of  best  authority 
upon  gout,  it  may  be  inferred  that  the  so- 
called  metastasis  of  gout  to  the  heart  is 
the  result  of  gradual  degenerative  changes 

simply  a  disorder  of  the  liver  and  nothing 
more. 

'  On  this  subject  see  Dr.  Brinton's  thought- 
ful dissertation  on   "Gout  in  the  Stomach," 
in  the  second  edition  of  his  work  on  Diseases 
of  the  Stomach,  p.  354,  1864. 
VOL.  11.-43 


operating  more  or  less  throughout  the  or- 
ganism, which,  if  not  so  distinctly  re- 
lated as  has  sometimes  been  supposed  to 
the  gouty  paroxysm  in  its  ordinary  form, 
are  at  all  events  closely  associated  with 
the  causes  of  gout,  and  therefore  form 
part  of  its  history  as  a  disease  of  the  con- 
stitution. So  much  may  be  fairly  asserted 
here,  without  involving  us  in  this  article 
in  a  discussion  of  the  complicated  ques- 
tions of  pathology  and  diagnosis,  as  well 
as  of  treatment,  which  arise  out  of  the 
general  question  of  gouty  metastasis. 

As  regards  other  constitutional  states 
associated  with,  or  tending  to  produce, 
angina  pectoris,  nothing  is  known  of  suffi- 
cient importance  to  hnd  place  here.  But 
the  careful  jihysician  will  always  endeavor 
in  each  case  to  discover  all  the  causes  of 
deranged  general  health  which  may  be 
interfering  with  the  normal  state  of  the 
functions  ;  and  thus,  with  each  new  ob- 
servation thoroughly  and  scientifically  re- 
corded, the  diagnosis  of  the  disease,  and 
with  this  many  questions  bearing  on  its 
pathology  and  treatment,  will  probably 
be  rescued  from  the  obscurity  that  at 
present  surrounds  the  whole  subject. 

What  has  to  be  said  here  about  the 
causes  of  angina  has  been  to  a  consider- 
able extent  anticipated  in  the  preceding 
sketch  of  the  diagnosis.  All  the  asso- 
ciated diseases  may  be  regarded  as  causes, 
or  on  the  other  hand,  and  sometimes  with 
greater  proliable  truth,  as  conjoined 
effects  of  one  or  more  common  causes. 
Thus,  to  take  the  last-mentioned  instance, 
gout  may  be  more  or  less  directly  a  cause 
of  the  angina  parox3-sm  ;  or  gout  and 
angina  pectoris,  each  of  them  separately 
considered  in  relation  to  previously  exist- 
ing states  of  the  constitution,  ma}'  have 
grown  out  of  like  proclivities  in  respect  of 
age,  sex,  inheritance,  habits  of  life,  &c. 
In  following  out  this  obscure  subject, 
there  is  great  danger  of  running  into 
over-refinements,  which  may  mislead, 
and  at  all  events  may  not  be  supported  by 
sound  practical  observation.  A  few  facts, 
however,  remain  to  be  stated  as  to  the 
predisposing  causes. 

In  his  classification  of  cases  according 
to  age.  Sir  .lohn  Forbes  found  that  only 
one-seventh  of  the  cases  recorded  (12  out 
of  84)  were  below  the  fiftieth  year  of  age  ; 
and  in  respect  of  sex,  only  one-eleventh 
(8  out  of  88)  were  in  women.  It  is  just 
possible,  indeed,  that  these  apparent  facts 
may  be  greatly  biased  by  the  mode  of  col- 
lection of  the  instances.'    In  a  disease  the 


'  Sir  John  Forbes,  in  giving  the  numbers 
in  the  text,  expressly  states  that  it  is  neces- 
sary to  "make  some  allowance  for  circum- 
stances connected  with  these  recorded  cases, 
before  they  can  be  received  as  grounds  for 
fixing   the   statistics   of   the  disease,   taken 
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ymptoms  of  which  are  so  purely  subjcc- 
ive,  the  deaths  of  men  of  emiueuce,  or 
lieu  of  a  certain  force  and  decision  of 
iliaracter,  leading  to  clear  and  precise 
itatements  as  to  their  symptoms  and 
norbid  history,  will  culminate,  as  it  were, 
n  the  minds  of  physicians,  and  will  be 
■ecorded  prominently  when  others  would 
)ass  unobserved,  or  at  least  unrecorded  ; 
ind  in  this  point  of  view  it  is  worth  while 
;o  remark  that  the  Kegistrar-General's 
•eturns,  bearing  on  sudden  death,  do  not 
ihow  anything  approaching  to  this  re- 
narkable  disparity  of  males  and  females, 
lor  even  the  marked  if  not  exclusive  pro- 
;livity  of  the  advanced  ages  to  this  form 
)f  death.  On  the  other  hand,  the  Regis- 
;rar's  returns  no  doubt  include  under  the 
;erm  "sudden  death"  a  great  mass  of 
atterly  heterogeneous  cases,  some  of 
.vhich  have  no  natural  alliance  with  the 
li.-ea,se  now  under  consideration  ;  and  the 
convictions  of  individual  physicians  of 
arge  experience  tend  more  or  less  in  the 
lirection  of  8ir  John  Forbes's  averages.' 
jVnother  fact,  of  importance  if  correct, 
md  so  far  corroborated  liy  Dr.  Walshe,  is 
;o  be  found  in  certain  tables  by  Sir  Gil- 
aert  Blane,^  showing  the  rarity  of  Angina 
Pectoris  in  hospital  practice.  Both  in 
lospital  and  private  practice,  however, 
)erfcctly  typical  instances  of  the  angina 
jf  lleberden  are  rather  rare  ;  and  Sir  G. 
Blane's  figures,  supported  as  the^'seem  to 
je  by  an  appeal  to  so  large  a  number  of 
iiiscellaneous  cases  (.38.35  hospital,  3813 
private),  probably  mean  only  that  Sir  G. 
Blane  was  too  busy  to  know  much  about 
bhe  internal  sensations  of  his  hospital  pa- 
tients, and  knew  only  a  little  about  a  very 
few  of  his  more  distinguished  private  pa- 
tients. Medical  statistics  are  altogether 
perverted  from  their  legitimate  use  when 
statements  of  this  kind  are  put  forward 
without  qualification,  as  if  numerically 
exact.  It  is  certain  that  conditions  at 
least  closely  allied  to  angina  pectoris  are 
QOt  very  rare  in  hospital  practice,  and  the 
author   of  this   article   has   seen  enough 

without  reference  to  its  degree  of  severity." 
His  idea  is  that  the  "more  severe  cases,  par- 
ticularly such  as  depend  on  organic  disease 
of  the  heart  and  great  vessels,"  occur  chiefly 
in  males  ;  the  milder  in  females.  "  The  very 
severe  cases  naturally  attract  more  attention, 
more  particularly  if  they  have  been  termi- 
nated by  a  sudden  death,  and  followed  by  a 
dissection ;  and  these  are  the  cases  that  are 
usually  recorded  and  published."  (Art.  An- 
gina Pectoris,  Cyclop,  of  Medicine,  vol.  i.  p. 
83.) 

'  Among  authorities  of  the  first  class,  Trous- 
seau is  almost  singular  in  disputing  this  po- 
sition. "  I  do  not  think  it  proved,"  he  says, 
"that  males  are  more  subject  than  females 
to  this  singular  affection."  Op.  cit.,  Eng. 
Transl.  p.  603. 

2  Med.-Chir.  Trans,  iv.  133. 


even  of  typical  instances  in  hospitals  to 
neutralize  the  force  of  Sir  G.  Blaue's  re- 
mark. Still,  it  may  be  conceded  as  at 
least  probable,  that  in  the  higher  ranks 
of  society  cases  of  extremely  sudden 
death,  associated  with  the  symptoms  de- 
scribed by  lleberden,  and  not  of  aneuris- 
mal  origin,  or  connected  flith  valvular 
disease  of  the  heart,  bear  numerically  a 
higher  proportion  to  the  whole  licld  of 
disease  than  among  the  classes  usually 
treated  in  hospital.  The  subject,  how- 
ever, is  one  still  open  to  investigation, 
and  one  on  which  a  really  adequate  con- 
tribution of  carefully  and  impartially  ob- 
served facts  would  be  of  great  advantage 
to  science.  The  facts  above  recorded,  so 
far  as  they  may  be  trusted  in  leading  to- 
wards a  conclusion,  tend  to  support  the 
theory  of  the  gouty  origin  of  true  angina 
pectoris.  It  cannot  fail  to  be  remarked 
that  the  disease  seems  to  be  dominated 
by  the  same  proclivities  of  age,  sex,  and 
condition  in  life  as  gout.  And  there  is 
further  a  very  general  impression  among 
physicians  and  among  the  public,  not  sup- 
ported by  exact  statistical  evidence,  but 
not  on  that  account  to  be  disregarded, 
that  sudden  death  from  heart  disease  is 
frequently  hereditary,  or  at  least  is  found 
to  cling  as  a  tolerably  well-marked  charac- 
teristic to  certain  families,  sometimes  for 
several  generations.  On  the  other  hand, 
it  should  be  stated,  in  qualification  of  this 
impression,  that  there  are  numerous  in- 
stances of  eminently  gouty  families  in 
which  no  such  tendency  has  been  ob- 
served. 

The  general  result  of  the  inquiry  into 
predisposing  causes  has  been  stated  by 
Sir  John  Forbes  in  terms  which  may  well 
receive  the  assent  of  physicians,  at  least 
as  a  provisional  conclusion,  till  further 
and  more  exact  analysis  of  the  facts  be- 
comes possible.  "Like  many  other  dis- 
eases," he  writes,  "angina  is  the  attend- 
ant rather  of  ease  and  luxury  than  of 
temperance  ;  on  which  ac'count,  though 
occurring  among  the  poor,  it  is  more  fre- 
quently met  with  among  the  rich,  or  in 
persons  of  easy  circumstances."'  To  this 
it  must  be  added,  that  the  influence  of 
sedentary  occupations  is  remarkably  ap- 
parent in  Dr.  Quain's  collection  of  cases 
of  fatty  heart,  in  many  of  which  the  death 
was  sudden,  and  with  symptoms  more  or 
less  allied  to  angina.  Thus,  in  twenty- 
four  of  the  cases'in  Dr.  Quain's  memoir," 
in  which  the  habits  of  life  were  noted, 
they  were  found  to  be  "sedentary"  in 
twenty-two,  "active"  only  in  two  cases -, 
and  in  several  cases  the  sedentary  habits 
were  obviously  determined  by  injuries 
which  had  restricted  the  power  of  exer- 
cise, or  by  accumulations  of  external  fat 

'  Lnc.  cit.,  vol.  i.  p.  83. 

2  Med.-Chir.  Trans.,  vol.  xxxiii.  p.  194. 
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amounting  to  excessive  corpulency.  In 
some  cases  also,  the  disease  itself  has  pro- 
duced an  aggravation  of  the  tendency,  by 
still  further  limiting  tlie  capacity  for  phys- 
ical exertion,  and  thus  allowing  of  ftitty 
accumulation.  Thus,  in  the  well-known 
case  of  John  Hunter,  who  certainly  was 
not  chargeable  with  any  original  sins  of 
laziness,  and  who  died  of  angina,  it  is  re- 
corded that  after  the  tendency  had  been 
clearly  declared,  "the  want  of  exercise 
made  him  grow  unusually  fat." 

Thus  far  we  have  treated  of  Angina 
Pectoris  as  a  distinct  morbid  form  or 
group  of  phenomena,  in  which  disorders 
of  the  circulation  tending  to  sudden  death 
are  associated  with  local  pain  and  other 
symptoms  in  the  chest  of  a  more  or  less 
definable  character.  But  it  must  be  added 
that  many  cases  of  sudden  death,  in  which 
there  is  reason  to  attribute  the  ultimate 
result  to  disease  of  the  heart,  have  oc- 
curred apparently  without  pain,  some- 
times without  any,  even  the  slightest, 
previous  evidence  of  cardiac  uneasiness, 
and  certainly  without  any  of  the  more 
characteristic  and  special  symptoms  of 
angina  pectoris.  It  remains  to  consider 
these  cases  before  proceeding  to  discuss 
the  pathology  of  the  whole  subject. 

Dr.  Latham  has  justly  remarked,  in 
reference  to  the  present  subject,  that 
"  cases  of  sudden  death  often  present 
themselves  as  mere  fragments  to  our  ob- 
servation. Individuals  are  found  dead. 
The  mode  of  their  dissolution  and  the 
circumstances  preceding  it  are  unknown. " 
It  can  only  be  inferred  remotely,  as  it 
were,  and  that  only  in  some  instances, 
from  some  casual  and  often  very  imper- 
fect observation,  that  in  these  individuals 
the  symptoms  might  possiljly  have  been 
shown,  had  they  been  fully  ascertained, 
to  "hold  a  pathological  kindred"  with 
angina  pectoris. 

But  again  :  cases  not  infrequently  occur 
in  which  the  -symptoms  observed  during 
life  resemble  angina  pectoris,  but  where 
certain  of  the  characters  attributed  to 
that  disease  are  either  entirely  wanting 
or  imperfectly  developed.  It  may  be  the 
pain  that  is  wanting  to  the  completion  of 
the  picture  ;  it  may  be  the  sense  of  im- 
pending death,  or  it  may  be  that  sudden 
death  does  not  actually  occur,  although 
most  of  the  other  symptoms  of  angina  are 
present.  Can  w^e,  with  any  degree  of 
security,  bring  out  of  these  nosological 
"fragments"  such  new  combinations  as 
may  tend  still  further  to  throw  light  on 
the  pathology  of  angina  ? 

In  this  difficult  inquiry,  in  which  we 
are  reduced  to  the  study  of  "broken 
lights"  and  "  fragments"  of  truth,  we 
feel  more  strongly  than  ever  the  inade- 
quacy of  language,  as  between  man  and 
man,  in  treating  of  the  mysteries  of  life. 


We  are  engaged  upon  what  ought  to  be  a 
strictly  inductive  clinical  investigation  ; 
but  the  very  elements  of  the  induction 
are  in  great  part  withheld.  Many  pa- 
tients, when  threatened  with  death,  refuse 
to  speak  about  it,  and  remain,  up  to  the 
very  last,  silent  as  to  what  is  passing 
within.  Many  other  patients  throw  out 
hints  and  indications,  but  are  either  un- 
able or  unwilling  to  enter  into  a  detailed 
analysis  of  their  sensations.  A  few  describe 
their  sensations  with  great  minuteness, 
but  in  terms  which  are  almost  sure  to 
mislead. 

From  these  various  causes  it  happens 
that  sudden  death  may  appear  to  occur 
absolutely  Avithout  previous  warning,  or 
with  very  imperfect  previous  warning, 
and  yet  there  may  have  been  in  reality  a 
very  decidedly  abnormal  state,  fully  pre- 
sent to  the  consciousness  of  the  patient, 
but  not  spoken  out  by  him  ;  either  because 
the  symptoms  were  unspeakable,  or  be- 
cause from  one  cause  or  other  he  was 
indisposed  to  speak.  On  the  other  hand, 
sudden  death  may  not  occur,  and  yet  a 
patient  may  have  lived  days,  or  months, 
or  even  years,  in  the  apprehension  of  sud- 
den death,  being  warned  by  such  internal 
sensations  as  have  been  described  in  refer- 
ence to  the  paroxysm  of  angina.  When, 
indeed,  2Min  is  the  culminating  symptom, 
the  patient  rarely  omits,  or  refuses  to 
speak  out  ;  he  is  then  sufficiently  explicit 
as  regards  the  pain,  but  in  many  cases  he 
leaves  the  other  and  less  definable  sensa- 
sations  to  be  inferred.  But  where  pain 
is  not  the  culminating  symptom,  we  are 
often  reduced  to  Inference  altogether ; 
and  it  is  only  in  the  case  of  persons  whose 
outward  lives  and  inner  thoughts  are 
much  before  the  public,  that  an  inferential 
diagnosis  can  be  arrived  at.  Two  cases 
of  this  kind,  occurring  in  different  ages  of 
the  world,  and  under  very  different  cir- 
cumstances, appear  to  afford  in  some 
degree  the  means  of  access  to  some  of  the 
information  we  are  in  quest  of  One  of 
these  is  the  case  of  the  Roman  philosopher 
Seneca ;  the  other  that  of  the  Christian 
divine  Dr.  Chalmers.  The  former  case 
has  been  often  referred  to  (though  with 
some  hesitation,  the  source  of  which  will 
be  immediately  apparent)  as  one  of  an- 
gina pectoris  ;  the  latter  has  been  recorded 
expressly  as  a  case  of  sudden  death  from 
fatty  heart. 

The  case  of  the  philosopher  Seneca  was 
as  follows  : —  ,       o  j  i- 

In  early  life  he  was  apparently  oi  deh- 
cate  constitution.  It  is  recorded  of  him 
by  Dio,  that  but  for  the  apparent  proba- 
bility of  his  early  death  spontaneously, 
Caligula  would  have  had  him  destroyed. 
The'supposed  disease  at  this  time  was  a 
tabes.  He  himself  records  that  he  was 
nursed  with  difficulty  through  a  long  ill- 
ness by  his  aunt  (Consolatio  cid  Hehiam, 
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5).  He  further  speaks  in  one  of  his 
jistles  of  having  been  extremelj'  subji_-ct 
I  catarrlial  fluxes  (destillationes),  and  in 
lother  lie  says  that  almost  every  form  of 
jdily  disturbance  had  affected  him  at 
le  time  or  other.'  It  seems,  therefore, 
itreraely  probable  that  Seneca  was  one 
:"  those  martyrs  to  tubercular  disease  in 
irly  life,  who,  after  a  more  or  less  pro- 
acted  period  of  ill-health  became  some-, 
hat  more  robust  In  constitution  towards 
le  middle  term  of  life.  He  was,  how- 
rer,  to  the  last  more  or  less  delicate,  and 
;  the  time  of  his  vioignt  death  at  the 
istigation  of  Nero,  he  is  said  by  Tacitus 
1  have  been  "  emaciated  in  body  from 
■anty  nourishment."^  The  peculiar 
•mptoms,  however,  which  have  specially 
,tracted  the  attention  of  writers  as  in- 
cating  angina  pectoris,  seem  to  have 
ien  confined  to  the  last  two  years  of  his 
fe,  according  to  the  opinion  of  Lipsius, 
ho  considers  the  epistles  to  Lucilius  as 
iving  been  written  when  he  was  sixty- 
le  or  sixty-two  years  of  age.  What 
ves  a  peculiar  interest  to  the  descrip- 
on,  and  at  the  same  time  may  possibly 
lake  necessary  a  qualification  of  some  of 
s  expressions,  is  the  somewhat  aft'ectcd 
id  pretentious  tone  in  which  in  these 
tters  Seneca,  a  disciple  of  the  Stoic 
liilosophy,  congratulates  himself  on  the 
ise  and  freedom  with  which  he  could 
ok  death  in  the  face,  and  maintain 
ader  severe  illness,  and  in  the  prospect 
;■  sudden  death,  the  calm,  self-possessed, 
id  cheerful  spirit  of  tlie  sage.  His  philo- 
iphy,  under  these  circumstances,  has  in 
s  details  no  important  relation  to  the 
resent  inquiry  ;  but  the  fact  that  his 
lental  condition  was  such  as  is  here 
ascribed  is  important. 
After  a  long  truce  from  suffering,  he 
Lys,''  his  had  health  has  returned  upon 
im  suddenly.  He  is  as  if  given  over  to 
le  disease,  as  regards  which  he  adds  : 

1  know  not  why  I  should  give  it  a  Greek 
inie,  for  it  may  fitly  enough  be  called 
iispirium — a  sighing,  or  want  of  breath. " 
he  attack  is  very  brief  and  like  a  hurri- 
me — it  is  over  almost  within  an  hour. 
s  compared  with  any  other  disease  it  is 
ke  the  difference  between  being  sick 
lerely,  and  giving  up  4he  ghost — so  that 
le  physicians  themselves  call  this  disease 
editatio  mortis;  and  sometimes  death, 
hich  is  always  threatening  in  it,  actually 

'  Omnia  corporis  aut  incommoda  aut  pericula 
T  me  transierunt.     Epist.  ad  Lucilium,  54. 

2  The  scanty  nonrishmen,t  here  spoken  of 
as  not  starvation,  but  probably  deficient 
Jwer  of  assimilation  ;  for  Seneca,  as  is  well 
iiown,  was  enormously  rich,  and  there  is 
)  reason  whatever  to  suppose  that  his  stoi- 
sm  ever  took  the  form  of  asceticism,  or  of 
)luntary  fasting  such  as  to  injure  bodily 
3alth. 

5  Epist.  ad  Lucilium,  54. 


occurs.  Knowing  these  things  Seneca 
adds  that  he  is  by  no  means  confident  of 
recovery,  even  when  relieved  from  severe 
symptoms.  He  considers  only  that  he 
has  got  a  respite  ;  he  is  perfectly  prepared 
for  death  ;  he  does  not  at  any  time  count 
even  upon  seeing  out  the  day.  He  is, 
however,  buoyant  and  cheerful,  enter- 
tains himself  with  gladsome  and  strong 
thoughts,  even  in  the  midst  of  the  stifling 
(in  ipsa  suffocutione).  Death  is,  after  all, 
not  to  be  dreaded  by  the  wise  man  ;  death 
may  take  him  unawares,  but  he  is  never- 
theless always  ready  to  go.  Even  at  the 
best,  he  adds,  reverting  to  his  own  pre- 
carious condition,  his  state  is  not  one  of 
entire  comfort ;  the  breathing'  is  not  quite 
natural ;  he  feels  always  a  degree  of  im- 
pediment [ha'sildtimxem  quandam  ejus  et 
moram).  "Be  that  as  it  may  be,"  he 
adds,  "provided  my  sighing  is  not  in  sad 
earnest"  {dtimmodo nisi exaiiimo suspireni). 
He  holds  himself  as  in  the  condition  of 
one  likely  to  be  soon  ejected,  but  yet  not 
to  be  ejected^  inasmuch  as  he  is  willing  to 
go.  ^^ Nihil  invitus  facit  sapiens;  neces- 
sitatern  effngit  quia  vult  quod  ipjsa  coactura 
est.'" 

In  this  case  of  Seneca  we  have,  in  a 
highly  developed  form,  the  sense  of  im- 
pending death,  associated  with  something 
which  he  himself  cfflls  a  "suflibcation," 
occurring  in  paroxysms,  and  causing  daily 
and  hourly  uncertainty  as  to  his  tenure  of 
life.  But  we  have  not  the  severe  and 
peculiar  pain  of  the  angina  of  Heberden, 
n»r  have  we  the  actual  fact  of  sudden 
death,  at  least  in  the  usual  sense  of  the 
word  ;  for,  as  is  well  known,  Seneca  was 
put  to  death  by  Xero,  or  rather  was  in- 
vited to  put  himself  to  death ;  and  what 
we  are  able  to  gather  from  contemporary 
history  as  to  his  last  moments  would  lead 
us  to  infer  that  death  came  by  no  means 
easily,  but  after  a  rather  long  "and  tedious 
struggle.  Much  doubt  has  been  expressed 
accordingljr,  since  this  narrative  was  sug- 
gested to  Dr.  Parry  by  "a  Iparned  physi- 
cian" as  a  case  of  angina  pectoris,  whether 
the  symptoms  will  bear  tliat  construction. 
Dr.  Parry  himself  inclines  to  consider  it 
"rather  a  disorder  of  respiration  than 
angina  pectoris.'"  Sir  John  Forbes,  on 
the  other  hand,  says  that  "the  case  of 
Seneca,  as  described  by  himself,  has  been 
generally  considered  a  case  of  angina, 
and  we  think  most  justly."*    It  is  evi- 

>  "Non  ex  natura  fluit  spiritus."  The 
double  sense  of  spiritus  in  Latin,  as  of  the 
Greek  7ri,sS/*rt,  must  be  kept  in  view  in  inter- 
preting this  expression. 

2  Loc.  cit.     Compare  also  Epist.  61. 

'  Op.  cit.  p.  36. 

<  Loc.  cit.  p.  81.  The  opinion  of  Dr.  Stokes, 
published  in  18r)4,  and  founded  mainly  on 
the  charactei-  of  the  respiration  as  implied  in 
the  word  "suspirium"  (which,  as  we  shall 
hereafter  see,  he  had  liimself  occasion  to  de- 
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dent  that  materials  fail  us  in  attempting 
to  decide  the  question  ;  and  they  tail  pre- 
cisely at  the  very  point  where  materials 
always  must  fail,  unless  the  fact  of  actual 
death,  and  of  sudden  death  with  symp- 
toms and  signs  I'eferable  to  the  heart, 
comes  in  to  decide  the  point  in  favor  of 
angina.  True,  the  absence  of  recorded 
pain  on  the  one  hand,  and  the  presence  of 
something  like  a  record  of  dyspntea  on  the 
other,  have  been  regarded  as  additional 
circumstances  in  favor' of  the  view  that 
Seneca's  disease  was  spasmodic  asthma. 
But  in  spasmodic  asthma,  however  severe, 
there  is  rarely  that  vividly  present  sense  of 
impending  death  so  much  dwelt  upon  by 
Seneca.  Moreover,  the  noisy  paroxysms 
of  asthma  would  probably  have  pro- 
voked some  more  distinct  allusion  to  the 
wheezing  as  a  feature  of  the  attack.  Hav- 
ing regard  to  the  idiom  of  the  Latin  lau- 

scribe  as  characteristic  of  fatty  degeneration 
of  the  heart),  is  too  important  for  its  details 
to  be  omitted  here.  We  therefore  give  it  en- 
tire, as  it  occurs  in  "The  Diseases  of  the 
Heart  and  Aorta,"  p.  630.  "We  must  agree 
witli  Dr.  Parry  in  the  opinion  that  the  symp- 
toms here  detailed  ar«  not  those  of  angina 
pectoris.  It  is  remarkable  tliat  the  occur- 
rence of  pain  Is  not  alluded  to.  But  their 
similarity  to  that  abnormal  respiration,  al- 
ready described  as  the  attendant  on  the  fatty 
heart,  is  too  obvious  to  be  overlooked.  For 
in  this  affection  we  see  that  special  form  of 
dyspnoea  which  may  lie  described  as  a  parox- 
ysm of  sighing.  Seneca's  words,  '  Satis  enim 
aptedicisuspirium  potest,'  and  again  '  Brevis 
aiitem  valde,  et  procellse  similis,  impetus  est,' 
are  singularly  expressive  of  a  severe  case  of 
the  cardiac  sighing  oljserved  in  persons  la- 
boring under  fatty  heart,  for  which,  when 
the  liighest  point  of  suspirious  breathing  has 
been  reached,  we  can  have  no  better  compari- 
son than  that  of  a  storm.  And  the  words 
'  Deinde  pauUatim  suspirium  lllud  quod  esse 
jam  anhelitus  coeperat,  intervalla  majora 
fecit  et  retardatum  est  et  remansit, '  well  ex- 
presses the  gradual  ascent  from  what  we  may 
term  the  apnosal  period  to  the  extreme  point 
of  the  paroxysm,  and  its  subsequent  decline." 
It  is  important  to  observe,  that  Dr.  Stokes, 
in  the  chapter  on  Deranged  Action  of  the 
Heart,  expresses  himself  as  follows  with  re- 
gard to  angina  pectoris  in  general:  "The 
respiratory  phenomenon  which  belongs  to 
angina  is  some  form  of  the  sighing  respira- 
tion so  important  a  symptom  in  the  fatty  or 
weakened  heart.  .  .  .  Upon  the  whole 
we  may  conclude  that  the  special  grouj>  of 
symptoms  described  as  angina  pectoris  by 
Heberden,  Parry,  Percival,  and  Latham,  is 
but  the  occurrence,  in  a  defined  manner,  of 
some  of  the  symptoms  connected  with  a  weak- 
ened heart."  Op.  cit.,  p.  487.  These  re- 
marks of  one  of  the  greatest  masters  of  mod- 
ern medical  observation  will  be  found  to  have 
a  very  special  importance  in  connection  with 
what  we  have  ventured  to  call,  in  a  subse- 
quent paragraph,  Angina  sine  Dolore. 


guage,  indeed,  the  question  as  between 
some  form  of  cardiac  suliering  and  asth- 
matic dyspncea  must  remain  doubtful ; 
but  while  the  allusions  to  the  breathing 
are  of  a  very  indefinite  character,  it  must 
be  remarked.that  the  sense  of  impending 
death  is  tlio  one  obvious  fact  in  the  de- 
scription. ' 

Turning  now  to  the  case  of  Dr.  Chal- 
mers, we  find  in  almost  every  point  the 
converse  of  that  of  Seneca.  ^\'e  have 
here  the  awful  fact  of  sudden  deatlt  in 
all  its  solemnity  and  mystery — not  only 
without  any  adequate  clinical  history  of 
chronic  disease,  but  without  any  evidence 
of  angina,  or  any  other  form  of  acute 
attack  preceding  the  fatal  event.  And 
what  adds  to  the  mysteriousness  of  the 
result  is,  that  the  death  took  place,  not 
amid  any  exciting  crisis  of  passion,  or  of 
physical  exertion,  but  in  the  darkness 
and  stillness  of  the  night,  when  body  and 
mind  alike  had  been  undisturbed  for 
hours.  One  indeed,  who  knew  him,^  has 
said  of  his  conversation  and  manner  the 
evening  before  his  death:  "I  had  seen 
him  frequently  in  his  most  happy  moods, 
but  I  never  saw  him  happier."  But  this 
is  not  aU.  The  narrative  of  Dr.  Ohal- 
mer's  death,  and  of  the  last  weeks  of  his 
life,  has  reached  us  from  two  particularly 
well-informed  sources.  Dr.  Hanna,  who 
was  his  son-in-law  and  perhaps  his  mo-4 
intimate  friend,  has  given  us  the  facts  as 
known  to  his  domestic  circle.  Dr.  Beg- 
bie,  who  W'as  his  medical  attendant,  has 
recorded  them  with  special  reference  to 
the  observation,  made  after  death,  that 
the  heart  was  in  an  advanced  state  of 
fatty  degeneration,  soft  and  friable,  the 
muscular  fasciculi  barely  traceable,  with- 
out visible  stride,  and  everywh'i're  con- 
taining fatty  granules  ;  the  ventricles  un- 
usually thin,  the  "  coronary  artery  loaded 
■with  calcareous  deposit,  mucli  contracted, 
and  in  one  place  obliterated,  presenting 
considerable  resistance  to  the  knife."''    It 


'  Seneca  particularly  notes  that  the  physi- 
cians called  his  disease ,  mec/z'to^io  mortis;  a 
very  unlikely  and  unusual  form  of  medical 
expression  for  a  disease  so  well  known  as  or- 
dinary spasmodic  ^sthma.  On  the  other 
hand,  it  must  be  admitted  that  suspirium  was 
sometimes  used  as  synonymous  with  asthma. 
Compare  Gael.  Aurel.  Morb.  Chronic.  L.  lii. 
1 ;  and  Phn.  Nat.  Hist,  xxiii.  7,  63,  §  121. 
Celsus  makes  use  of  diffiadtas  spirandi,  and 
spiritus  difficultas,  but  not  of  suspirium.  The 
noise  of  the  breathing  is  specially  noticed  by 
Celsus — "spirare  aeger  sine  sono  et  anhela- 
tione  non  possit"  (L.  iv.  8);  and  also  by 
Gael.  Aurel.  "stridor,  atquesibilatio pectoris." 
Log.  cit. 

'  The  Rev.  Mr.  Gemmel,  who  was  living  in 
his  house  at  the  time.  See  Hanna's_  Life  of 
Chalmers,  edition  of  1854,  vol.  ii.  p.  775. 

3  Edinburgh  Monthly  Journal  of  Jledical 
Science,  vol.  xii.  1851,  p.  205.     There  were 
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in  the  presence  of  these  pathological 
ita  (given  on  the  authority  of  Dr.  Bcn- 
ett)  that  we  have  to  explain,  if  we  can, 
le  known  facts  of  Dr.  Chalmers's  later 
fe,  and  of  its  sudden  and  mysterious 
ose.  And  the  peculiar  interest  and 
ilue  of  the  case  in  relatioYi  to  our  pres- 
it  inquiry  consists  in  the  following 
:atements,  which  are  carefully  condensed 
om  the  two  narratives  above  referred  to. 
Dr.  Chalmers  was  a  man  not  only  of 
reat  genius  and  devotion,  but  of  the 
lost  incessant  and  absorbing  occupa- 
ons.  During  a  life  extending  nearly  to 
le  term  of  "threescore  years  and  ten," 
B  was  scarcely  ever  withdrawn  from 
ublic  observation.  He  was  eminently, 
L  the  highest  and  best  sense,  ava^  aKSpuii/ — 
leader  and  ruler  of  men;  the  "care  of 
.1  the  churches"  was  upon  him,  as  on 
t.  Paul,  and  the  earnest  and  ceaseless 
,bors  of  a  life  devoted  to  noble  ends, 
ere  continued  up  to  the  very  day  before 
is  death,  in  1847,  in  his  sixty-eighth 
?ar.  In  18.34,  it  is  true,  on  the  i'M  of 
inuary,  he  had  suffered  a  rather  alarm- 
ig  attack  of  hemiplegia,  from  which, 
swever,  he  soon  recovered  ;  and  in  June 
'  the  same  j-ear  there  was  again  a  threat- 
ling ;  but  with  these  exceptions  his 
aaltli  appeared  to  have  been  always 
3od,  and  equal  to  every  ordinary  exer- 
on  whether  of  mind  or  body.  "  He  was 
ardly  ever  incapacitated  by  infirmity  or 
iss  of  health  from  prosecuting  his  enter- 
rise  ;  and  from  early  manhood  to  green 
d  age,  even  up  to  his  latest  hour,  he 
)iled,  and  spent  his  energies  and 
jength. "  Probably  no  man  in  Scotland 
I  the  present  century,  with  the  doubtful 
^ception  of  Sir  "Walter  Scott,  had  led  a 
fe  of  such  persistent  literary  activity, 
jmbined  with  so  much  and  so  various 
itercourse  with  men  of  all  ranks  in  so- 
iety.  In  his  later  years  he  retired  more 
lan  previously  from  public  business,  but, 
3  Dr.  Begbie  writes,  "he  was  firm  antl 
sbust.     "With  accumulating  years  came 

disposition  to  obesity ;  and  with  the 
Iver-gray  on  the  massive  forehead  came 
Iso  the  pallid  and  somewhat  sickly  look 
f  fading  health.  Yet  he  seldom  com- 
lained  ;  or,  if  indisposed,  it  was  only  by 
jme  trivial  ailment  arising  from  indiges- 
on.  He  was  sometimes  sick  at  stomach, 
ut  he  was  never  faint,  nor  ever  swooned 
way.  .  .  .  He  had  no  prajcordial  pain 
r  distress  in  breathing ;  no  palpitation  of 
le  heart,  or  intermission  of  the  pulse, 
[e  ascended  heights  with  wonderful  fa- 
ihty;  he  slept  on  either  side,  and  his  rest 
'as  calm  and  refreshing."  Such  was  his 
;ate  apparently,  according  to  his  physi- 

Iso  traces  of  very  chronic  disease  of  the 
lembranes  of  the  brain,  but  probably  not  of 
jch  amount  and  character  as  to  have  much 
.inical  importance  as  regards  the  fatal  event. 


cian,  up  to  a  period  indefinitely  near  the 
fatal  close. 

It  so  happens  that  of  the  last  month  of 
Dr.  Chalmers's  life  we  have  very  exact 
records,  including  many  memoranda,  let- 
ters, &c.,  from  his  own  hand.  It  was  a 
month  fraught  with  unusual  excitement 
and  exertion  for  a  man  in  his  sixty-eighth 
year.  On  Thursday  the  6th  of  May,  1847, 
he  set  out  for  London  to  attend  a  com- 
mittee of  the  House  of  Commons  on  a 
subject  in  which  he  was  very  deeply  in- 
terested, lie  preached'  in  Marylebone 
Church  on  the  9th,  and  on  the  12th  sub- 
mitted to  a  long,  searching,  and  fatiguing 
examination,  wherein  Sir  James  Graham 
tried  to  "heckle"  him  (as  he  expresses 
it)  for  an  hour  together ;  but,  he  writes 
at  the  close  of  a  lengthened  description  of 
the  day's  proceedings,  "we  concluded  in 
a  state  of  great  exhaustion,  but  with  an 
erect  demeanor  and  visage  unabashed." 
Such  was  his  own  humorous  account  of 
an  event  which  obviously  gave  him  much 
anxiety.  In  London,  also,  he  made  many 
visits  and  saw  many  sights,  not  sparing 
himself  at  all,  or  complaining  in  any  way. 
On  the  15th  he  went  to  Brighton,  where 
he  preached  on  the  16th,  returning  to 
London  on  Monday.  On  Tuesday  he 
went  to  Oxford,  seeing  the  sights  of  the 
place,  and  then  going  on  to  Bristol ;  the 
remainder  of  the  week  he  spent  there  in 
excursions  with  great  enjoyment,  and 
among  friends.     He  preached  on  Sunday 


'  It  may  be  worth  while  to  remark  here  that 
preachinr/,  with  Dr.  Chalmers,  was  something 
very  different  from  tlie  mere  delivery  of  writ- 
tun  words  in  an  audible  tone  of  voice.  It 
was,  in  truth,  a  work  into  which  he  threw 
all  his  great  energy  of  mind  and  body,  and 
in  its  effect  fully  justified  the  remark  of  the 
old  Scotchwoman  who  found  it  necessary  to 
apologize  for  her  favorite  preacher  reading  his 
sermon,  "Ay,  but  its /'eH  reading  tAon."  That 
Dr.  Chalmers  preached  on  every  Sunday 
during  this  excursion  is  therefore  a  notewor- 
thy fact,  and  the  more  so  as  he  appears  at 
this  time  to  have  been  little  in  the  habit  of 
preaching  when  at  home.  In  a  more  recent 
case,  where  death  from  heart  disease  was  not 
sudden,  but  on  the  contrary  very  lingering, 
and  where  the  very  earliest  symptoms,  twen- 
ty-seven years  before,  had  been  such  as  to 
give  warning  of  an  impending  danger,  preach- 
ing had  to  be  abandoned  almost  from  the 
first ;  and  although  afterwards  resumed,  it 
became,  in  a  second  attack  of  ill  health,  the 
first  duty  that  had  to  give  way,  from  its 
manifest  tendency  to  overstrain  the  weakened 
organ.  -(See  the  Autobiography  and  Memoir 
of  the  Eev.  Dr.  Guthrie,  recently  published; 
especially  vol.  ii.  pp.  201-41,  215,  16,  18, 
40G-11.)  It  is  to  be  observed  that  a  very 
active  use  of  the  pen,  and  a  great  deal  of 
work  and  enjoyment  of  life,  continued  possi- 
ble to  Dr.  Guthrie  for  eight  or  nine  years  after 
the  formal  closure  of  his  career  as  a  preacher. 
He  died  in  1873,  in  his  seventieth  year. 
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at  Bristol,  and  on  Tuesday  the  25th  was 
at  Darlington.  In  this  interval  he  wrote 
a  long  and  carefully  considered  note  on 
the  Education  Question  for  Mr.  Fox- 
Maule,  and  took  a  most  aflectionate  leave 
of  his  sister,  jSIrs.  Morton,  with  many 
effusions  of  pious  feeling,  but  apparently 
without  any  despondency  or  personal  mis- 
giving as  to  the  future  ;  on  Friday  the 
28th  he  returned  home,  as  Dr.  Ilanna  re- 
cords, "bearing  no  peculiar  marks  of  fa- 
tigue or  exhaustion." 

The  next  day  (Saturday)  was  fully  oc- 
cupied in  preparing  a  Report  for  the  Gen- 
eral Assembly,  which  he  was  to  road  on 
the  following  ilouday.  On  Sunday  morn- 
ing (30th  of  May)  he  did  not  rise  to  break- 
flist,  but,  in  answer  to  inquiries,  said — 
''I  do  not  bj' any  means  feel  unwell;  I 
only  require  a  little  rest."  He  conversed 
"with  the  greatest  clearness  and  vigor;" 
attended  church,  and  walked  some  dis- 
tance afterwards  with  a  friend  on  his  way 
homewards ;  spent  the  evening  in  appa- 
rent good  health  and  spirits,  and  among 
other  occupations  wrote  to  his  sister  at 
Bristol  a  hopeful  and  affectionate  letter, 
expressive  of  perfect  contentment  and 
satisfaction.  lie  retired  to  rest  at  the 
usual  time,  and  the  next  morning  was 
discovered  dead  and  cold. 

The  separate  accounts  given  by  Dr. 
Hanua  and  Dr.  Begbie  leave  no  doubt 
that  death  took  place  long  before  the 
morning  light,  but  at  what  exact  period 
it  was  impossible  to  say.  The  body  had 
an  attitude  of  cahn  repose.  "  The  bed- 
clothes were  scarcely  disordered  ;  on  them 
rested  a  basin  which  had  received  the 
contents  of  the  stomach. ' ' '  This  was  the 
only  evidence  of  anything  like  a  death- 
struggle.  Had  it  not  been  for  this,  it 
might  have  been  supposed  that  Dr.  Chal- 
mers died  in  his  sleep. 

Cases  like  that  of  Dr.  Chalmers  (in  re- 
spect to  the  suddenness  of  the  fatal  close) 
have  often  been  recorded;  but  in  very  few 
of  those  in  which  the  fatal  result  has  been 
most  sudden  and  startling  have  there 
been  any  such  records  of  the  incidents 
preceding  death  as  are  given  above.  In 
not  a  few  of  the  cases  observed  personally 
by,  or  more  or  less  intimately  known  to, 
the  author  of  this  article,  there  has  been 
reason  to  believe  that  considerable  suffer- 
ing, or  sense  of  disability,  though  not 
always  of  one  and  the  same  character, 
has  been  present  ;  and  in  some  of  these  it 
might  easily,  perhaps,  have  escaped  at- 
tention had  the  individual  been  extremely 
reticent,  or  not  surrounded  by  anxious 
friends,  intent  upon  everything  that  ap- 
peared to  affect  the  comfort  of  one  dear  to 
them,  or  the  well-being  of  a  family.  In 
several  instances,  the  first  note  of  real 
alarm  has  been  sounded  on  the  discovery 

'  Monthly  Journal,  ubl  supra,  p.  205. 


of  an  irregularity  in  the  pulse  ;  in  one 
such  case,  sudden  death  took  place  within 
a  fortnight,  or  at  most  three  weeks,  after 
this  discovery.'  In  other  eases  there  has 
been  an  indefinite  distress  felt  on  exertion 
or  on  going  up  a  hill ;  iu  a  few,  the  more 
regular  form  of  angina  pectoris.  One  ]  )a- 
tieut  who  had  more  or  less  ot  angina-like 
pain  (so-called)  breathlessness  on  "exertion 
for  at  least  some  years,  died  at  the  last  in 
bed,  in  the  night,  and  at  the  side  of  his 
wife,  who  was  not  even  awakened,  or  in 
any  way  made  aware  of  his  being  at  all 
uneasy,  but  found  her  husliand  motion- 
less and  half-cold,  probably  some  hours 
after  the  event."  It  therefore  becomes  ex- 
ceedingly probable  that  the  actual  deiitb 
was  either  painless,  or  at  least  that  the 
duration  of  the  suffering  was  so  brief,  as 
not  to  have  given  an  opportunity  for  any 
expression  of  it.  Thus  a  person  may 
have  been  affected  with  angina  pectoris 
once  or  oftener,  and  he  may  die  suddenlj', 
and  yet  it  may  not  be  at  all  clear  that  he 
has  died  in  a  paroxysm  of  angina.  On 
the  oi;her  hand,  symptoms  of  a  different 
order  from  the  genuine,  painful,  angina 
pectoris,  may  become  associated  ^vith 
angina-like  paroxysms  at  a  subsequent 
period  ;  and  yet,  even  then,  the  cleath 
may  not  be  strictly  sudden  (in  the  sense 
above  described),  or  even  unexpected  as 
to  its  occurrence,  but  rather  the  gradual 
culmination  of  days  or  weeks  of  sleepless 
agony.  It  is  notorious  among  physicians 
that  in  valvular  diseases  of  the  heart,  and 
even  in  aneurisms,  in  which  the  popular 
impression,  derived  from  a  few  startling 
instances,  is  to  the  effect  that  sudden 
death  is  alwaj-s  to  be  expected,  this  mode 
of  termination  is  in  fact  exceptional.    One 

'  In  the  case  of  Dr.  Guthrie,  above  men- 
tioned, a  similar  irregularity,  with  symptoms 
not  very  dissimilar  in  other  respects,  appeared 
to  threaten  sudden  deatli  in  1846,  wliile 
death  did  not  actually  take  place  till  1873. 

2  This  case  was  recorded  with  additional 
details,  in  Gout :  Its  History,  Causes,  and 
Cure,  by  WilUam  Gairdner  (first  edit.  1849, 
pp.  38-42),  as  a  case  of  fatty  degeneration  of 
the  heart,  liver,  and  kidneys.  The  narrative 
there  given  of  the  symptoms  is  by  my  father, 
but  I  have  a  most  distinct  personal  recollec- 
tion, even  at  this  distance  of  time,  of  all  the 
essential  facts,  which  both  from  intimate 
friendship,  and  from  early  professional  stud- 
ies, had  more  than  usual  interest  for  one  who 
was  just  then  engaged  for  the  first  time  iu 
minute  pathological  research;  especially  as 
occurrint^  only  a  few  months  after  the  death 
of  Dr.  Chalmers.  The  patient  became  sub- 
ject to  the  first  symptoms  of  cardiac  disease 
in  1841 ;  had  a  smart  attack  of  regular  gout 
in  1846,  followed  by  giddiness  and  cardiac 
pains,  which  were  rarely  altogether  absent 
afterwards.  He  died  suddenly,  as  described, 
in  September,  1847,  in  the  63d  year  of  his 
age.— W.  T.  G. 
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ir  two  cases,  widely  reported,  and  taking 
jossessioQ  of  tiie  imagination  by  their 
)eculiar  and  mysterious  close,  become  the 
ypes  of  a  whole  series,  in  which  the  inci- 
lonts  are  only  slightly  or  not  at  all  re- 
iioved  from  the  ordinary  course  of  fatal 
[isease,  as  to  the  fact  of  the  end  being  to 
,  certain  extent  expected  and  foreseen. 
5ut  even  here  we  are  beset  bj-  anomalies 
if  experience  arising  from  the  extreme 
[itiiculty  of  realizing  facts  deiDendiug  so 
iiuch  upon  subjective  impressions.  For 
ixample,  a  young  man  intimately  known 
o  the  author  of  this  article  went  to  Ediu- 
lurjih  many  j'ears  ago  to  study  medicine, 
t  being  known  to  himself  and  some  of  his 
rieuds  that  there  was  some  internal  flaw 
ir  weakness,  in  regard  to  the  precise  ua- 
ure  of  which  he  always  maintained  a 
trict  reserve.  It  was  reputed  (as  in  the 
ase  of  .Seneca)  to  be  more  or  less  of  the 
haracter  of  "asthma;"  but  no  regular 
asthmatic  paroxysm  was  ever  brought 
mder  notice.  This  young  man  pursued 
,11  his  medical  studies  and  took  his  degree 
without  apparent  ditflculty  ;  living  in  the 
iiain  carefully,  but  often  visiting  the  hos- 
)ital  at  night  and  doing  all  the  miscella- 
leous  work  of  a  hardworking  student. 
le  afterwards  went  to  the  Crimea  and 
erved  through  the  whole  campaign,  up  to 
he  taking  of  the  Kcdan  fort,  as  an  assist- 
,nt-surgeon  attached  to  a  regiment ;  his 
sttcrs  at  this  time  giving  most  minute 
lescriptiims  of  all  his  personal  impressions 
if  the  scenes  and  great  events  around  him, 
lut  being  almost  entirely'  silent  as  to  his 
iwn  physical  sensations,  if  he  had  any,  of 
hronic  disease.  He  was  afterwards  af- 
iscted  with  some  of  the  current  diseases 
if  the  service,  and  had  also  an  attack  of 
heumatic  fever,  after  which  he  was  sent 
Lonie,  but  continued  with  his  regiment  on 
ts  i-eturn,  and  finally  died  at  Chichester  in 
\,  time  apparently  of  profound  tranquillity, 
,nd  with  such  startling  suddenness  that 
le  had  barely  time  to  use  some  of  the  most 
amiliar  remedies  and  common  external 
ippliances  before  he  was  called  away,  his 
ellow-ofiicers  having  had  no  previous 
lote  of  warning  whatever.  A  subsequent 
nquiry  led  to  the  discovery  that  the  local 
ipplications  which  he  had  himself  directed 
n  the  moment  preceding  his  death  were 
precisely  those  which  he  had  learned  in 
ihe  Edinburgh  Koyal  Infirmary  to  apply 
n  several  cases  of  angina  pectoris,  in  the 
itudy  of  which  he  had  interested  himself. 
in  had  also,  it  appeared,  confided  to  his 
uother  the  idea  that  he  might  possibly  die 
lUddenly,  owing  to  some  imperfection  of 
vhich  he  was  sensible  at  the  heart.  He 
lied  in  his  twentj^-seventh  year.  The 
jericardium  was  found  to  be  firmly  adhe- 
■ent,  and  the  heart  rather  small,  its  mus- 
;ular  fibres  pale,  and  apparently  altered 
n  texture.  In  this  instance  it  would 
ieem  probable  that  syniptoms  of  an  ap- 


preciable, hut  still  of  a  tolerable  kind,  may 
have  existe<l  for  many  years,  unreported, 
undescribed,  and  perhaps  not  even  dis- . 
tinctly  realized  by  the  patient  himself, 
thougli  he  was  one  carefully  instructt'd  in 
all  that  relates  to  this  subject,  and  known 
to  have  taken  a  special  interest  in  it  from 
the  point  of  view  of  medical  observation.' 
The  cases  adverted  to  above  have  been, 
with  one  or  two  exceptions,  cases  of  sud- 
den death  in  which  the  symptomatic  his- 
tory of  the  facts  leading  up  to  the  fatal 
result  is  either  imperfect,  or  altogether 
mysterious  ;  and  in  which  also  the  pic- 
ture of  angina  pectoris  as  drawn  by  Ileb- 
erden  fails  at  some  point  or  other  to  apply 
to  the  facts.  But  in  cases  of  true  angina 
of  the  most  typical  kind,  and  especially  in 
those  associated  with  a  distinct  organic 
lesion,  such  as  calcification  or  other  dis- 
ease of  the  coronary  arteries  or  fibre  of 
the  heart,  it  might  easily  be  argued  that 
the  fact  of  a  sudden,  as  opposed  to  a  more 
ordinary  mode  of  death,  is  not  less  mys- 
terious than  in  any  of  those  cases  in  which 
it  has  been  preceded  by  no  such  typical 
symptoms.  For,  after  all,  what  we  know 
in  cases  of  true  Angina  is  simply  the  fact 
that  pain  of  a  certain  order  and  of  a  cer- 
tain degree  of  severity  often  brings  death 
in  its  train  ;  how  the  death  occurs,  and 
what  precise  conjunction  of  phenomena 
or  pathological  causes  determines  its  oc- 
currence at  a  particular  moment,  we 
know  as  little  apparently  in  the  painful 
as  in  the  comparatively  painless  cases.  It 
is  plainly  out  of  the  question  to  suppose 
that  a  chronic,  and  in  its  very  nature 
gradually  advancing  lesion,  like  fatty  de- 
generation or  disease  of  the  coronary  ves- 
sels in  the  direct   and   immediate  deter- 


'  For  additional  details  see  the  Edinburgh 
Medical  Journal,  vol.  v.  1869,  p.  95.  Hcber- 
den's  remarks  in  his  first  paper  (1768)  as  to 
the  association  of  angina  with  sudden  death 
are  important.  He  had  at  that  time  seen 
about  twenty  cases  (four  years  later  lie  notes 
fifty,  and  in  his  Commentaries  about  a  hun- 
dred cases);  of  the  twenty  eases  first  observed 
he  had  known  six  to  have  died  suddenly;  and 
perhaps  more  may  have  so  perished,  without 
the  fact  being  known.  "But,"  he  argues, 
"though  the  natural  tendency  be  to  kill 
suddenly,  yet  some  of  those  afflicted  may  die 
in  another  manner"  (unless  such  persons 
could  be  considered  as  exempt  from  all  the 
other  diseases  proper  to  advancing  age)  "since 
this  disorder  will  last,  as  I  have  known  it 
more  than  once,  near  twenty  years."  Heber- 
den  had  first  become  aware  of  the  tendency 
to  sudden  death  in  angina,  on  mentioning 
the  peculiar  symptoms  to  a  physician  of  great 
experience,  who  had  told  him  that  most  of 
these  cases  had  in  his  experience  been  sud- 
denly fatal.  The  careful  manner  in  which 
Heberden's  own  experience  had  been  matured 
(so  to  speak)  for  publication  appears  very 
clearly  in  these  incidental  remarks. 
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mining  cause  of  a  death  which  occurs  in 
a  monaent,  or  of  spasmodic  seizures  which 
come  on  in  the  midst  of  comparative 
liealth,  and  pass  away  in  many  instances 
in  a  few  minutes,  or  at  most  in  an  hour 
or  two,  leaving  the  patient  with  a  quiet 
pulse,  free  from  serious  complaint,  and 
(apart  from  certain  forms  of  exertion) 
able  for  many  of  the  ordinary  duties  of 
life.  The  cardiac  fibre  which  carried  Dr. 
Chalmers  safely  over  the  last  three  weeks 
of  his  life,  with  its  harassing  duties  and  ac- 
tive exertions  in  various  places,  cannot  be 
reasonably  supposed  to  have  become  sud- 
denly so  much  more  diseased  (physically 
speaking)  that  it  must  needs  be  disabled 
to  the  extent  of  ceasing  to  act  altogether, 
in  the  absolute  quiet  of  an  undisturbed 
night,  after  a  day  peacefully  and  happily 
spent  in  his  own  home,  and  an  evening 
closed  in  a  state  of  radiant  satisfaction 
and  joy,  without  any  apparent  trace  of 
morbid  misgivings.  A  like  argument 
would  probably  apply  to  many  or  most 
of  Dr.  Heberden's  cases  of  angina  pec- 
toris ;  to  all  cases,  indeed,  in  which  the 
element  of  spasm  (so  called)  is  a  promi- 
nent feature  ;  and  in  the  elaborate  argu- 
ment, so  well  rendered  and  modernized  l)y 
Dr.  Latham,  in  which  Heberden  vindi- 
cates for  his  "dolor  pectoris"  a  place 
among  the  spasms,  as  opposed  to  inflam- 
mation or  organic  disease,  we  are  only 
seeking,  with  him,  for  a  mode  of  reasoned 
description  or  of  generalization  for  tacts 
which  are  confessedly  mysterious.  The 
whole  of  the  argument  that  has  been 
raised  since  Heberden's  time  as  to  whether 
death  in  these  cases  is  caused  by  spasm 
or  hy  paralysis  of  the  heart,  and  the  small 
amount  of  actual  information  or  real  sci- 
ence which  has  emerged  from  the  some- 
what fruitless  controversy,  shows  strongly 
how  much  we  may  deceive  ourselves  with 
the  idea  that  in  describing  a  mere  associa- 
tion of  symptoms  with  certain  pathologi- 
cal lesions,  we  have  fully  explained  the 
nature  of  the  connection  of  the  one  group 
of  facts  with  the  other.  From  this  point 
of  view  one  more  instance  of  sudden  death, 
with  all  its  preceding  life-history,  may  be 
regarded  as  having  a  sufficient  interest  for 
us  to  be  cited  here  with  some  detail. 

The  great  comparative  anatomist  and 
profound  physiologist  John  Hunter  died, 
as  is  well  known,  with  startling  sudden- 
ness in  the  year  1793  ;  and  from  all  that 
has  been  transmitted  to  us  of  the  circum- 
stances of  his  fatal  illness,  and  of  the 
symptoms  from  which  he  suffered  for 
twenty  years  before  his  death,  it  is  evi- 
dent that  the  opinion  of  one,  at  least,  of 
his  most  intimate  and  confidential  friends, 
as  well  as  probably  the  secret  convictions, 
in  the  end,  of  the  distinguished  sufferer 
himself,  pointed  in  the  direction  of  the 
angina  pectoris  of  Heberden  as  the  true 
nosological  interpretation  of  his  morbid 


state.  The  detailed  posthumous  narra- 
tive of  the  symptoms,  comini;,  as  it  does, 
almost  from  the  very  lips  of  Hunter,'  and 
characterized  by  all  his  restless  activity 
of  mind  in  the  search  after  truth,  forms 
unquestionably  one  of  the  most  instructive 
chapters  in  the  whole  history  of  medicine. 
There  is  hardly  a  sentence  in  this  wonder- 
ful narrative  which  will  not  repay  the 
careful  study  of  the  physician  ;  and  al- 
though the  substance  of  the  whole  is  here 
faithfully  preserved,  the  need  for  conden- 
sation will  compel  the  sacrifice  of  many  of 
the  vivid  touches  which  reveal  the  mind 
of  genius  intent,  even  amidst  physical 
suffering,  upon  the  mysteries  of  his  own 
being. 

How  far  these  descriptive  touches  had 
been  reasoned  out  into  clear  conceptions 
in  the  mind  of  Hunter  himself  does  not 
appear  from  the  narrative  ;  it  is  certain, 
however,  that  his  most  intimate  and  con- 
genial friend,  Edward  Jenner,  postponed 
for  many  years  the  publication  of  certain 
liighly  original  observations  on  angina 
pectoris  (afterwards  adopted  and  in  part 
published  by  Dr.  ParrjO,  from  the  fear  of 
compromising  the  feelings  of  John  Hunter 
by  a  too  obvious  reference   to  his  case.^ 

*  "Each  symptom,"  writes  Sir  Everard 
Home,  "was  described  at  the  time  it  occurred, 
and  either  noted  by  himself,  or  dictated  to 
me  when  Mr.  Hunter  was  too  ill  to  write.  .  . 
As  the  statement  is  made  up  from  detached 
notes  which  were  not  written  with  a  view  to 
publication,  it  will  appear  in  point  of  lan- 
guage extremely  deficient ;  it  was  thought, 
however,  best  to  leave  it  in  its  present  form, 
lest  by  altering  the  language  the  effect  of 
some  of  the  expressions  might  he  diminished, 
or  misunderstood." — Life  of  Ilnnter,  prefixed 
to  the  Treatise  on  Inflammation,  17y4,  p.  xlv. 

2  The  circumstances  as  delivered  in  writing 
by  .Jenner  to  Dr.  Parry,  are  cuiious,  and  spe- 
cially interesting  as  bearing  on  the  early 
symptoms  in  John  Hunter's  case..  "The first 
case  1  ever  saw,"  writes  Jenner,  "of  angina 
pectoris  was  that  in  the  year  1772,  published 
by  Dr.  Heberden,  with  Mr.  Hunter's  dissec- 
tion. There,  I  can  almost  positively  say,  the 
coronary  arteries  were  not  examined.  An- 
other case  of  a  Mr.  Carter,  at  Dursley,  fell 
under  my  care"  (date  not  given);  but  in  this 
case  "the  coronary  arteries  were  become 
bony  canals."  "Soon  afterwards  Mr.  Pay- 
therus  met  with  a  case"  .  .  .  "  At  this 
very  time,  my  valued  friend  Mr.  John  Hun- 
ter began  to  have  the  symptoms  of  angina 
pectoris  too  strongly  marked  upon  him ;  and 
this  circumstance  prevented  any  publication 
of  my  ideas  upon  the  subject,  as  it  must  have 
brought  on  an  unpleasant  conference  between 
Mr.  Hunter  and  me.  I  mentioned  both  to 
Mr.  Cline  and  Mr.  Home  my  notions  of  the 
matter  ;  but  they  did  not  seem  to  think  much 
of  them'.  When,  however,  Mr.  Hunter  died, 
Mr.  Home  very  candidly  wrote  to  me,  imme- 
diately after  the  dissection,  to  tell  me  I  was 
rio-ht."     In   1778,   Jenner   wrote   a   distinct 
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t  is  well  established,  also,  that  the  case 
id,  in  fact,  fulfil  the  anticipations  of  Jen- 
er,  both  as  to  the  fatal  event,  and  as  to 
he  appearances  observed  after  death.  It 
as  rarely  hap^jened,  surely,  that  two 
rinds  so  keenly  alive  to  theoretic  truth, 
nd  yet  so  observant  of  detail,  have  been 
pplied  to  any  even  the  most  indifferent 
bscure  case  in  medicine  ;  for  in  this  in- 
tance  it  is  the  author  of  the  "Treatise 
n  the  Blood,  Inflammation,"  &c. ,  who  is 
oth  suft'erer  and  narrator,  while  it  is  the 
lear-sighted  and  eminently  truth-loving 
iscoverer  of  vaccination  who  forms  and 
nnounces  to  us  the  diagnosis. 
John  Hunter  "  was  a  very  healthy  man 
)r  the  first  forty  j'ears  of  his  life,  if  we 
xcept  an  inflammation  of  iiis  lungs  in  the 
ear  IT-V.l.  In  the  spring  of  IVli'.i,  in  his 
)rty-flrst  year,  he  had  a  regular  fit  of  the 
out,  which  returned  in  the  three  fol- 
iwing  springs,  but  not  in  the  fourth." 
1  the  spring  of  1773  (rather  more  than 
venty  years  before  his  death)  he  had  the 
rst  appalling  attack  of  what  may,  from 
Lir  present  point  of  view,  be  fairly  re- 
irded  as  angina  pectoris,  though  the 
lin  (perhaps  from  some  association  of 
leas  with  "gout  in  the  stomach,"  the 
!gular  attack  having,  as  stated  above, 
ot  appeared  at  the  expected  time)  was  in 
lis  instance  referred  to  the  region  of  the 
jflorus.  ""While  he  was  walking  about 
le  room,  he  cast  his  eyes  on  the  looking- 
ass,  and  observed  his  countenance  to  be 
lie,  his  lips  white,  giving  the  appearance 
'a  dead  man  ;  this  alarmed  him,  and  led 

atemetit  of  his  fears  about  Hunter's  case, 
id  of  liis  views  on  the  pathology  of  angina 
ictoris,  intending  it  as  a  communication 
private  to  Dr.  Heberden ;  but,  probably 
om  the  fear  tliat  it  might  lead  to  publics 
311,  the  letter  never  was  sent  (see  Life  of 
dioard  Jpiiiier,  by  Dr.  Baron,  vol.  i.  p.  39). 

is,  moreover,  certain  that  Hunter,  in  a  fa- 
,1  case  recojded  by  Dr.  Fotliergill  ("Medical 
bservations  and  Inquiries,"  vol.  v.  p.  2.54), 
a,d  actually  observed  disease  of  the  coronary 
•teries  in  connection  with  sudden  death 
om  angina  pectoris  as  early  as  March,  177;' ; 
i  that  the  presumption  is  exceedingly  strong 
lat  Hunter  not  only  was  intimately  ac- 
lainted  with  Jenner's  views  on  the  subject, 
it  also  had  in  part  suggested  them.     Tliere 

thus  a  chain  of  evidence  of  no  ordinary 
insistency  tending  to  show  that  Hunter, 
ho  never  formally  identified  his  own  symp- 
ms  with  those  of  the  angina  pectoris  of  He- 
!rden,  was  nevertheless  cognizant  of  their 
at  nature  and  probable  termination,  at 
ast  as  early  as  Jenner's  suspicions  took  ori- 
n,  which,  as  we  shall  afterwards  see  reason 

believe,  was  in  1777.  The  death  of  Hun- 
r,  in  1703,  was  in  fact  almost  an  exact 
production  of  the  very  circumstances  of 
ithergill's  case,  viz.,  "in  a  sudden  and  vie 
nt  transport  of  anger;"  and  the  appear- 
ices  on  dissection  were  also  strikingly  simi- 
r. 


I  him  to  feel  for  his  pulse,  but  he  found  none 
in  either  arm  ;  the  pain  continued,  and  he 
found  himself  at  times  not  breathin". 
Being  afraid  of  death  soon  taking  place 
if  he  did  not  breathe,  he  produced  the 
voluntary  act  of  breathing  by  working  his 
lungs  by  the  power  of  the  will."i  "The 
"  sensitive  principle"  was  not  affected  • 
for  three-quarters  of  an  hour  he  continued 
in  this  state,  when  the  pain  gradually 
lessened,  and  in  two  hours  he  was  com- 
pletely recovered. 

The  next  attack  was  in  177G  f  it  was 
distinguished,  however,  by  a  very  decided 
amount  of  vertigo,  which  was  not  present, 
apparently,  in  the  first  attack  ;  he  felt  as 
if  he  had  drunk  too  much,  and  was  a  little 
sick  ;  on  lying  down  it  seemed  as  if  he  was 
suspended  in  the  air  ;  motion  in  a  car- 
riage gave  the  uneasy  "  sensation  of  going 
down,  or  sinking  ;^  motion,  either  of  the 
head  or  foot,  was  insufferable,  from  the 
idea  it  gave  of  ranging  through  vast  dis- 
tances. "The  idea  he  had  of  his  own 
size  was  that  of  being  only  two  feet  long." 
The  special  senses  were  extremely  acute ; 
the  appetite  indifferent ;  the  pulse  about 
sixty,  and  weak.     In  this  state  he  con- 

'  In  this  and  other  passages  the  mind  of 
Hunter  is  very  apparent.  The  speculations 
which  follow  may  possibly  be  those  of  Sir 
Everard  Home,  and  at  all  events  they  are 
not  of  much  value  as  regards  the  present  nar- 
rative. 

2  This  date  is  probably  a  mistake,  either  of 
Hunter  or  the  copyist ;  the  true  date  was 
1777,  as  appears  from  a  letter  to  Jenner  on 
May  11th,  in  which  Hnnter  writes:  "Not 
two  hours  after  I  saw  your  brother,  I  was 
taken  ill  with  a  swimming  in  the  head,  and 
could  not  raise  it  off  the  pillow  for  ten  days ; 
it  is  not  yet  perfectly  recovered."  During 
his  convalescence  Hunter  went  to  Bath  for 
three  months,  on  the  advice  of  his  friends, 
who  took  a  much  more  serious  view  of  his 
case  than  he  himself  appeared  to  do.  It  was 
during  his  residence  at  Bath,  apparently, 
that  Dr.  Jenner  saw  Hunter  personally,  and 
formed  the  strong  views  as  to  the  character 
and  probable  issue  of  the  case  which  he  ever 
afterwards  retained,  and  which  he  wrote  out, 
as  above  mentioned,  for  Dr.  Heberden  in 
1778. 

'  There  is  a  characteristically  Hunterian 
note  here  given  in  Home's  narrative,  which 
is  valuable  as  showing  how  much  these  de- 
tails of  subjective  phenomena  interested  John 
Hunter  as  a  physiologist,  while  as  mere  per- 
sonal matters  he  gave  all  his  own  sufferings 
extremely  little  consideration.  "It  is  very 
curious  that  the  sensation  of  sinking  is  very 
uneasy  to  most  animals.  When  a  person  is 
tossed  in  a  blanket,  the  uncomfortable  part 
is  falling  down  ;  take  any  animal  in  the  hand 
and  raise  it  up,  it  is  very  quiet,  but  bring  it 
down,  and  it  will  exert  all  its  powers  of  re- 
sistance, every  muscle  in  its  body  is  in  ac- 
tion ;  this  is  the  case  even  with  a  child  as 
early  as  its  birth." 
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tinued  for  about  ten  days  ;  bleeding  was 
of  no  service,  purging  and  vomiting  (by 
medicine)  "distressed  him  greatly;" 
nothing  appeared  to  be  of  the  least  use. 
From  this  severe  illness  he  gradually  re- 
covered, but  only  after  a  long  convales- 
cence ;  and  he  does  not  seem  to  have  been 
ever  again  perfectly  well,  having,  it  is 
said,  grown  much  older  looking  in  the  in- 
terval between  this  and  bis  next  severe 
attack,  which  vs'as  in  1785. 

The  illness  of  April,  1785,  may  be  said 
to  have  commenced  with  an  ordinary  at- 
tack of  gout,  followed  by  a  great  variety 
of  anomalous  nervous  sensations  which 
are  minutely  described,  but  over  which  it 
is  not  necessary  to  detain  the  reader.' 
Suffice  it  to  say,  that  from  this  time  on- 
wards Hunter  became  increasingly  subject 
to  paroxysmal  attacks,  which  assumed 
more  and  more  the  characters  of  typical 
angina  pectoris.  The  nervous  disturb- 
ance appears  to  have  been  at  first  periph- 
eral, c.  (/.,  "a  sensation  of  the  muscles  of 
the  nose  being  in  action,"  an  unpleasant 
sensation  in  the  left  side  of  the  face,  jaw, 
and  throat,  which  seemed  to  extend  into 
the  head  on  that  side,  and  down  the  left 
arm  as  low  as  the  ball  of  the  thumb, 
where  it  terminated  all  at  once."  After 
a  fortnight  these  symptoms  of  nervous 
irritation  "  extended  to  the  sternum,  pro- 
ducing the  same  disagreeable  sensations 
there,  and  giving  the  feeling  of  the  ster- 
num being  drawn  backwards  towards  the 
spine,  as  well  as  that  of  oppression  in 
breathing,  although  the  action  of  breath- 
ing was  attended  with  no  real  difficulty  ; 
at  these  times  the  heart  seemed  to  miss  a 
stroke,  and  upon  feeling  the  pulse,  the 
artery  was  very  much  contracted,  often 
hardly  to  be  felt,  and  every  now  and  then 
the  pulse  was  entirely  stopt."  He  had 
also  pains  in  the  heart  itself,  as  well  as 
the  diaphragm  and  stomach,  attended 
with  considerable  eructations  of  wind,  "a 
kind  of  mixture  of  hiccough  and  eructa- 
tion." In  the  most  severe  attacks  "he 
sunk  into  a  swoon  or  doze,  which  lasted 
about  ten  minutes,  after  which  he  started 
up,  without  the  least  recollection  of  what 
had  passed,  or  of  his  preceding  illness." 

'  Dr.  Pitcairn  elicited  on  this  occasion,  by 
special  inquiries,  that  Hunter's  mind  had 
been  much  harassed,  in  consequence  of  his 
having  opened  the  bod.y  of  a  person  who  had 
died  of  the  bite  of  a  mad  dog,  about  six  weeks 
before  ;  in  doing  which  he  had  wounded  his 
band.  For  a  fortnight,  it  is  added,  his  mind 
had  been  in  continued  suspense,  from  the 
idea  that  he  might  be  seized  with  symptoms 
of  hydrophobia  ;  and  it  certainly  seems  very 
probable,  as  it  was  supposed,  that  the  ner- 
vous symptoms  alluded  to  may  hare  been  in 
some  measure,  at  least,  determined  or  pro- 
duced by  this  accident. 


The  agonies  he  suffered  were  dreadful,' 
and  when  he  fainted  away  he  was  thouidit 
to  be  dead. 

As  in  other  instances  of  angina,  these 
attacks  were  at  first  brought  ou  chieliy  by 
motion,  "  especially  on  an  ascent,  either 
of  stairs  or  of  rising  ground. ' '  The  a  llec- 
tions  of  the  mind  that  were  chiefly  injuri- 
ous were  anxiety  and  anger  ;  "it  was  not 
the  cause  (jf  the  anxiety,  but  the  quantity 
of  it,  thataflected  him  ;  the  anxiety  about 
the  hiving  of  a  swarm  of  bees,  the  anxiety 
lest  an  animal  should  escape  before  he 
could  get  a  gun  to  shoot  it,"  brought  on 
an  attack  ;  "anger  brought  on  the  same 
complaint,  and  he  could  conceive  it  possi- 
ble for  that  passion  to  be  carried  so  far 
as  to  deprive  him  of  life  ;  but  what  was 
very  extraordinary,  the  more  tender  pas- 
sions of  the  mind  did  not  produce  it;" 
compassion,  admiration,  &c.,  might  be 
carried  to  the  extent  of  tears,  "yet  the 
spasm  was  not  excited."  "He  ate  and 
slept  as  well  as  ever,  and  his  mind  was  in 
no  degree  depressed  ;  the  want  of  exercise 
made  him  grow  unusually  fat." 

Mrs.  Hunter,  in  writing  to  Jennor, 
called  the  disease,  even  at  this  stage, 
"flying  gout. "^  We  have  already  seen 
what  Jenner  thought  of  it  several  years 
before.  Hunter  himself  was  probably 
familiar  witliHeberden's  description,  and 
at  all  events  had  assisted  in  Ileberdcu's 
inquiry  b}'  performing  the  examination  of 
the  very  remarkable  case  recorded  in  the 
"Medical  Transactions"  in  1772.  He 
himself  began  to  suffer  in  1773.  That  he 
bad  realized  in  some  degree  tlie  danger  of 
bis  position,  therefore,  can  scarcely  be 
doubted.  He  had  indeed  no  unmanly 
fear  of  death,  and  was  far  too  busy  to 
occupy  himself  with  what  he  would  have 
regarded  as  weak  sentimentalisms  about 
himself  Pie  probably  avoided  the  subject 
deliberately,^  and  felt  himself  able  to  pur- 
sue all  bis  various  occupations  with  the 
same  ardor  as  ever,  in  the  intervals  of 
suffering.  But  he  was  deeply  sensible  of 
the  risk  to  which  he  was  sometimes  ex- 
posed by  over-exertion,  and  still  more  by 
his  uncontrollable  temper  ;  he  was  accus- 
tomed to  say,  that  "his  life  was  in  the 
hands  of  any  rascal  who  chose  to  annoy 
and  tease  him;""  a  remarkable  expres- 

>  This  is  the  personal  testimony  of  Sir 
Everard  Home,  who  witnessed  this  attack, 
liaving  become  Hunter's  regular  assistant  in  » 
his  practice,  and  acted  for  liim  during  his  ill- 
ness. It  is  probahle,  but  not  expressly  stated, 
that  Home  also  was  a  witness  to  the  first  at- 
tack of  illness  in  1773,  as  he  was  then  a 
young  man  living  in  Hunter's  house. 

2  Palmer's  Life  of  John  Hunter,  p.  96. 

3  In  all  his  published  correspondence  there 
is  only  one  brief  allusion  to  his  own  illnesses, 
the  one  given  above  from  a  note  to  Jenner. 

*  Palmer,  ut  supra,  p.  119, 
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on,  and  a  sad  anticipation  of  the  actual 
tiding. 

Tlie  close  of  1789  brought  with  it  a  new 
it  of  complications,  which  may  be  briefly 
jmmarized  as  loss  of  memory,  and  vari- 
us  kmds  of  visual  disturbance,  especially 
le  apparent  deflection  of  objects  from 
leir  true  direction ;  some  of  the  former 
jbjective  sensations,  mentioned  in  the 
ttack  of  1770,  returned  upon  him. 
Dreams  had  the  strength  of  reality,  so 
luch  so  as  to  awaken  him  ;  the  disposi- 
ou  to  sleep  was  a  good  deal  gone,  an 
our  or  two  in  the  twentj'-four  being  as 
mch  as  could  be  obtained.  Neither  the 
lind,  nor  the  reasoning  faculty,  however, 
ere  aflected  ;  indeed  he  reasoned  most 
sutely  in  regard  to  his  own  visual  de- 
mgements,  and  pursued  the  questions 
jggested  by  them  in  physiology  with  a 
eenness  which  was  quite  characteristic. 
At  last  the  busy,  ever-active  mind  was 
)  cease  from  its  labors,  and  the  strong, 
meh-enduring  bodilj'  frame,  wearied  out 
nd  spent  in  the  service,  was  to  give  way. 
[is  recovery  from  this  indisposition  was 
;ss  perfect  than  from  any  of  the  others  ; 
e  never  lost  entirely  the  oblique  vision  ; 
is  memory  was  in  some  respects  evidently 
npaired,  and  the  spasms  became  more 
snstant ;  he  never  ^vent  to  bed  without 
leir  being  brought  on  by  the  act  of  uu- 
ressing  himself;  the}'  came  on  in  the 
dddle  of  the  night ;  the  least  exertion  in 
jnversation  after  dinner  was  attended  by 
lem.  Even  operations  in  surgi;ry  if  at- 
■nded  with  any  nicety,  now  produced 
le  same  effects. 

The  end  is  well  known.  There  is  rca- 
)n  to  think  it  was  almost  foreseen  by 
imself  A  dispute  of  a  painful,  but  not, 
Fter  all,  of  a  very  serious  or  overwhelm- 
ig  character,  had  eml)ittered  his  relations 
ith  the  governors  of  St.  CTCorge's  IIos- 
ital.  On  the  ICth  of  October,  179.3,  he 
stermined  to  be  present  at  a  meeting, 
here,  however,  he  apprehended  a  per- 
mal  dispute.  He  expressed  to  a  friend 
le  feeling  that  such  a  dispute  might  be 
,tal  to  him,  but  went  nevertheless, 
omething  that  he  said  in  the  Board- 
)om  was  noticed,  and  flatly  contradicted. 
!e  stopped,  left  the  room  in  a  silent  rage, 
id  had  just  time  to  gain  the  next  room, 
hen  "  he  gave  a  deep  groan,  and  fell 
Dwn  dead." 

The  appearances  in  the  dead  body  were 
implex.  The  pericardium  was  very  un- 
sually  thickened  ;  the  heart  very  small, 
s  muscular  substance  pale  ;  the  coronary 
rteries  were  converted  into  open  bony 
ibes  ;  the  valves  of  the  left  side  of  the 
jart  also  were  involved  in  a  similar  de- 
ineration  ;  the  aorta  was  dilated,  in  its 
icending  part,  to  the  extent  of  one- 
urd.  The  carotid  and  vertebral  arteries 
ithin  the  cranium  were  also  bony,  and 
le  basilar  artery   "had  opaque  white 


spots  very  generally  along  its  coats. "  The 
structure  of  the  brain  itself  was  normal. 

To  these  observations  of  what  may  be 
almost  called  historical  cases,  bearing 
upon  the  fact  of  sudden  death  and  its 
associated  symptoms,  I  wiU  add  only  a 
few  details  gathered  from  a  long  and  close 
observation  of  cardiac  diseases  in  general. 

Apart  from  what  has  been  \ariously 
termed  cardiac  asthma,  dyspna'a,  or 
orthopncea,  which  in  many  cases  receives 
its  clear  explanation  from  the  associated 
states  either  of  the  pulmonary  circula- 
tion, or  of  the  lungs,  bronchi,  and  pleurse, 
as  disclosed  by  physical  signs,  there  is 
often  an  element  of  subjective  aljnormal 
sensation  present  in  cardiac  diseases 
wdnch,  when  it  is  not  localized  through 
the  coincidence  of  jjain,  is  a  specially 
indefinable  and  indescribable  sensation, 
almost  always  felt  to  be  such  by  the  pa- 
tient himself.  I  make  this  remark  de- 
liberately, as  the  result  of  experience,  and 
wc41  knowing  that  it  is  liable  to  be  brought 
into  question  in  particular  instances ; 
that,  in  fact,  a  large  part  of  what  has 
been  described  under  the  titles  given  at 
the  commencement  of  this  paragraph,  has 
been  inextricably  confounded  by  syste- 
matic writers  with  the  sensation,  or  group 
of  sensations,  to  which  I  refer.'  To  this 
group  of  sensations,  when  not  distinctly 
accompanied  by  local  pain,  I  have,  in 
various  instances,  given  the  name  of 
Angina  sine  dolore,  recognizing,  thereby, 
what  I  believe  to  be  its  true  diagnostic 
and  pathological  significance,  and  its 
alliance  with  the  painful  angina  of  Heber- 
den  ;  the  pain  in  which,  however,  as  we 
have  already  seen,  is  an  exceedingly  vari- 
able element,  both  in  degree  and  in  kind. 
This  painless,  or  at  least  not  definitely 
and  locally  painful,  angina,  is  found  in 
connection  with  every  kind  of  cardiac 
lesion  which  cuds  in  death  (whether  sud- 
den or  not)  in  varying  proportions  ;  often 
associated  with  the  other  phenomena 
which  make  up  the  picture  of  a  confirmed 
case  of  organic  heart  disease  tending  to 
death,  but  not  rarely  also  under  circum- 
stances which  admit  of  its  being  sepa- 
rately described.  Among  the  valvular  le- 
sions of  the  heart,  incompetency  of  the  aor- 

1  "In  considering  this  subject,  we  must  not 
forget,"  writes  Dr.  Stokes,  "that  under  the 
name  angina  pectoris,  physicians  have  in- 
cluded, and  still  include,  many  examples  of 
diseases  which  vary  in  their  nature  and  com- 
binations. Well-marked  instances  of  the  af- 
fection as  described  by  Dr.  Latham,  are  rarely 
met  with ;  and  the  same  may  be  said  of  the 
purely  nervous  cases  noticed  by  Laennec.  / 
have  never  seen  either  of  these  forms.  The  dis- 
ease which  in  this  country"  (Ireland?) 
"most  often  gets  the  name  of  anginapectoris, 
might  be  more  properly  designated  as  cardiac 
asthma."     Op.  cit.  p.  488. 
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lie  valves  is  the  one  which  most  frequently 
rives  rise  characteristically  to  this  pecu- 
'iar  form  of  suti'eriog  ;  and  in  the  majority 
)f  the  cases  in  which  it  arises  early  in  the 
course  of  aortic  valvular  disease  there  is 
neither  dropsy,  or  lividity,  nor  haemopty- 
sis ;  ^'ery  often  there  is  no  disease  of  tlie 
lungs  ascertainable  by  physical  signs,  and 
in  particular  no  wheezing,  even  in  very 
severe  paroxysms   of  this  truly   cardiac 
anguish  or  indefinable  distress.    But  there 
is,ln  variable  degrees,  a  sensation  which 
can  only  be  called  anxiety  or  cardiac  op- 
pression; the  patient  acquires  a  haggard, 
almost  a  frightened  look,  and  from  his 
habitual  attitude  and  manner,  as   much 
as  from  anything  he  distinctly  declares  in 
words,  it  becomes  evident  that  lie  is  suf- 
fering from  a  sense  of  insecurity  which  he 
cannot  possibly   express.      In   the   more 
aggravated  cases  the  loss  of  sleep  is   a 
serious  part  of  the  suffering,  and  patients 
will   sometimes    declare    that    they   are 
afraid  to  sleep,  lest  some  other  and  greater 
evil  than  the  loss  of  sleep   should  come 
upon    them ;    obviously    an     experience 
actually  acquired,  that   sleep   is,  iu  this 
state,  sometimes  the  precursor,  and  appa- 
rently the  cause,  of  a  formidable  increase 
in  the  symptoms.     An  intelligent  patient 
in  this  condition  recently  put  the  ques- 
tion to  his  medical  attendant,  with  respect 
to  a  very  moderate  dose  of  hj'drate   of 
chloral,  proposed  to  be  given  after  many 
sleepless  nights,  whether  it  would  not  be 
"dangerous,"  i.  e.  (as  he  afterwards  ox- 
plained  to  me),  whether  the  sleep  artifi- 
cially induced  might  not  be  the  means  of 
determining  an  attack  which  might  prove 
fatal.     When  sleep  is  obtained,  it  is  brief 
and  easily  disturbed,    often   by  frightful 
dreams ;  and  when  these  occur  they  are 
mixed  up  with  the  sensations  of  an   ap- 
proaching paroxysm,  so  that   the  dream 
may  appear  to  be  the  actual  cause  of  the 
paroxysm.      An  assertion  of  the  patient 
just  alluded  to  was  that  he   "woke  up 
with  the  peculiar  sensation  on  him,  and 
it  was  too  late  to  check  it."      In  very 
extreme  cases,  which  are  often,  however, 
complicated  with  true  orthopnosa,  dropsy, 
and  other  more  recognized   cardiac  and 
respiratory  symptoms   of  secondary   ori- 
gin, tlie  patient  may  for  weeks  together 
be  unable  to  lie  down  or  to  take  ordinary 
rest,  and  on  the  other  hand  may  be  almost 
continually    /ia//-asleep  ;    in    such    cases 
accidents  are  apt  to  occur,  from  the  pa- 
tient falling  forwards   in  a  fit  of  sheer 
exhaustion,   or  getting  burned  or  other- 
wise injured  while  in  a  state  of  insensi- 
bility.    Nor  are  more  distinctly  cerebral 
symptoms  wanting.      In  some  of  these 
cases  I  have  seen  attacks  closely  resem- 
bling epilepsy,    without  any  subsequent 
paralysis  ;  when,  however,  hemiplegia  or 
aphasic  symptoms  occur,  it  is  most  prob- 
able that  they  are  due  to  more  distinctly 


organic  changes  in  the  nervous  centres  ; 
and   usually   to    cerebral   emljolism.      It 
would  be  vain  to  indicate  the  verbal  ex- 
pedients by   which  patients  endeavor  to 
describe  their  sensations,  when  found  in 
an  attack  of  this   paroxysmal  suflering. 
Palpitation,  and  breathlessness  are  oftc'n 
alluded   to,    separately  or  together  ;  but 
still  more  often  it  is  a  sense  of  "oppres- 
sion,"  or  of  "pressure,"  which  is  s(.inie- 
times    described    as    if   the    chest  were 
actually   being   compressed   from    before 
backwards  ;  one  patient  described  it  as  a 
"  kind  of  surging  up,"  which  came,  as  he 
thought,    from   the  bowels,  and  was  at- 
tended with  the  feeling  of  wind,  and  also, 
I    suspect,    with    a    degree    of   hysteric 
globus,  rising,  as  he  described  it,  to  his 
throat,    and    causing    liim    to    pant  for 
breath.     The  respiration  is  by  no  means 
necessarily    or    invariably    disturbed    in 
these  cases,  though  it  is  frequently  more  or 
less  quickened,  and  sometimes  the  oppo- 
site ;  in  certain  cases  the  respiration  is 
alternately     frequent     and    unfrequent  ; 
several  rapid  panting  or  gasping  respira- 
tions are  continued  over  half  a  minute  to- 
gether, and  are  gradually  succeeded  by  a 
corresponding  period  of  comparative  qui- 
escence, which  at  times  culminates  in  a 
positive  arrest  or  suspension,  for  a  time, 
of  a  respiratory  act  (see  the  narrative  of 
John  Hunter's  case  above  cited).' 

'  It  is  very  remarkable  that  Dr.  Stokes, 
who  is  undoubtedly  entitled  to  the  credit  of 
having  iirst  distinctly  realized,  and  clearly 
stated,  the  Importance  of  this  typo  of  respira- 
tion as  indicating  cardiac  disease  (especially 
weakened  action,  or  fatty  degeneration,  of 
the  fibre  of  the  heart)  should  have  so  com- 
pletely overlooked  the  case  of  John  Hunter, 
while  fixing  upon  the  symptoms  described  in 
Seneca's  case  as  characteristic  (see  twte,  p. 
676).  The  same  remark  applies  to  all  the 
now  numerous  dissertations,  in  Germany  as 
well  as  in  this  country,  on  the  "  Cheyne- 
Stokes  respiration,"  as  it  has  been  called  on 
the  continent.  "  It  consists,"  says  Dr.  Stokes 
(op.  cit.p.324),  "  in  the  occurrence  of  a  series 
of  inspirations,  increasing  to  a  maximum,  and 
then  declining  in  force  and  length,  until  a 
state  of  apparent  apncea  is  established.  In 
this  condition  the  patient  may  remain  for 
such  a  length  of  time  as  to  make  his  attend- 
ants believe  that  lie  is  dead,  when  a  low  in- 
spiration, followed  by  one  more  decided, 
marks  the  commencement  of  a  new  ascending 
and  then  descending  series  of  inspirations." 
Probably  the  first  realty  exact  description  of 
this  phenomenon  was  by  Dr.  Cheyne,  i^  Iblb 
(Dublin  Hospital  Reports,  vol.  u.  p.  ^1(j). 
The  peculiar  interest  and  value  of  Hunter  s 
case,  however,  for  us  consists  in  its  giving 
the  personal  impressions,  or  subjective  sensa- 
tions, of  that  great  physiologist  in  a  way  that 
no  merely  objective  description  could  efi^ect, 
and  wholly  apart  from  hypothesis.  It  is 
curious  to  observe  how  completely  Hunter  s 
description  of  his  own  sensations  corresponds 
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This  peculiar  type  of  "suspirious,"  or 
regularly  sighing,  respiration  (as  it  has 
;en  termed;,  is  so  far  characteristic  of 
le  "angina  sine  dolore,"  that  I  cannot 
jt  regard  it  as  being  in  some  way  re- 
,ted  to  lesions  involving  the  respiration 
irough  the  cardiac  nerves.  Whether 
3pendent  necessarily  on  cardiac  causes 
:  not,  however,  it  is  certainly  not  neces- 
irily  associated  with  any  organic  lesion 
'  the  lungs  or  air-passages  ;  it  occurs,  as 
'r.  Stokes  has  recorded,  "  without  any 
He  or  sign  of  mechanical  obstruction." 
requently  the  irregularities  of  respira- 
on  do  not  go  beyond  a  few  quick  gasps, 
:  deep  sighing  inspirations,  at  a  time, 
ad  the  period  of  apntea,  or  of  rare  and 
ow  respiration,  is  correspondingly  short- 
led  ;  but  when  this  condition  of  the  res- 
iration,  even  in  its  minor  degrees,  is 
ssociated  with  the  peculiar  look  of  inde- 
xible anguish,  the  head  thrown  back,  the 
mis  extended  or  tossed  about,  and  the 
hole  frame  showing  by  sheer  muscular 
istlessness  the  terrible  character  of  the 
■:jony  (indicated  oiten  by  cries,  even  wlien 
•ithout  local  or  positive  pain),  it  scarcely 
?quires  the  aid  of  a  verl.ial  description  to 
lake  the  diagnosis  of  angina  clear  to  the 
bserver.  It  is,  however,  important  to 
miark  that  the  character  and  peculiarly 
Itered  rhythm  of  the  lireathing  are  essen- 
ally  distinct  from  the  laborious  but  more 
igular  and  at  the  same  time  noisy  respi- 
ition  of  true  spasmodic  asthma  and  of 
3thniatic  bronchitis.  I  have  also  ob- 
irved  that  organic  and  valvular  deform- 
ies  of  the  right  side  of  the  heart,  even 
■hen  complicated  with  great  cyanosis, 
re  only  slightly  characterized  by  the 
y^mptoms  I  have  now  endeavored  to  in- 
icate  ;  and,  on  the  whole,  the  diseases 
f  the  mitral  valve  are  less  apt  to  be  ac- 
ampanied  by  this  form  of  angina  than 
lose  of  the  aortic,  and  the  oljstructive 
;sions  less  than  the  regurgitations.  Di- 
itation  of  the  heart  in  its  more  aggra- 
ated  forms,  however  caused,  and  aneu- 
^sms  (as  already  indicated)  arising  very 
ear  the  heart,  or  projecting  into  the  peri- 
irdium,  are  apt  to  be  accompanied  by 
Dnsiderable  degrees  of  angina,  as  above 
escribed.  And  some  of  the  worst  cases 
have  seen  have  been  those,  in  which  the 
nly  lesion  that  could  be  fairly  presumed 

ith.  Galen's  commentary  on  a  notable  pass- 
»e  in  Hippocrates,  where  a  certain  kind  of 
rare  and  large"  respiration  is  drscribed  as 
like  a  person  who  forgot  for  a  time  the  need 
f  breathing,  and  then  suddenly  remem- 
ered."  See  the  very  interesting  account  of 
le  most  ancient  observations  on  this  subject 
y  Dr.  Warburton  Begbie,  in  his  recent  Ad- 
ress  in  Medicine  (British  Medical  Journal, 
ugust  7,  1875,  p.  166)  in  which  there  will 
Iso  be  found  a  brief  but  exact  account  of  the 
lore  modern  theories  as  to  this  kind  of  re- 
piratory  disorder. 


to  exist  was  fatty  or  other  degeneration 
of  the  fibre  of  the  heart,  sometimes  with 
sometimes  without,  direct  evidence  of 
moderate  or  slight  dilatation  of  the  left 
ventricle.'  As  in  the  case  of  the  locally 
painful,  or  neuralgic  angina,  the  relation 
of  the  symptoms  to  the  organic  legion  is 
by  no  means  constant,  even  when  the  lat- 
ter can  be  shown  to  be  present,  and  to  be 
presumably,  in  a  certain  sense,  the  cause 
of  the  symptoms.  And  it  may  further  be 
affirmed,  that  the  essentially  paroxysmal 
character  of  this  angina  is  such  as  to  lead 
us  inevitably  to  look  for  an  explanation 
of  it  beyond  the  positive  and  permanent 
organic  lesion  of  the  heart  or  aorta,  what- 
ever that  may  be  in  the  particular  case. 

We  are  now  in  a  position  to  discuss, 
with  such  assistance  as  can  be  had  both 
from  clinical  observation  and  from  physi- 
ological pathology,  the  extremely  obscure 
subject  of  the  mode  in  which  the  innerva- 


'  In  one  case  of  this  kind,  a  much  valued 
friend  and  a  distinguished  clergyman  of  the 
Church  of  Scotland,  who  died  at  the  age  of 
forty-one,  after  a  gradually  progressive  illness 
watched  with  the  greatest  anxiety,  and  with 
full  fore-knowledge  of  its  character  and  proba- 
ble termination,  the  beats  of  the  heart  fre- 
quently numbered  as  low  as  22-24  in  the 
minute ;  and  I  have  counted  them  as  low  as 
18,  withoiit  any  marked  irregularity.  The 
radial  pulse  was  at  these  times  exceedingly 
soft  and  small,  but  although  the  suffering 
was  at  times  intense,  it  was  not  usually  ac- 
companied by  positive  definable  pain,  at  least 
until  the  last  few  days  or  weeks  of  the  dis- 
ease, when  (the  patient  not  being  at  the  time 
under  my  own  immediate  observation)  I  had 
the  testimony  of  a  well-informed  medical 
friend  as  to  the  really  angina-like  character 
of  the  paroxysms.  The  suspirious  respiration 
was  always  present  in  the  more  considerable 
paroxysms  of  suffering,  and  was  usually  not 
altogether  absent.  There  were  on  several 
occasions  very  alarming  pseudo-apoplectic  or 
slight  epileptic  attacks,  without  permanent 
disorder  either  of  the  intellectual  functions  or 
of  voluntary  movement.  Although  this  truly 
noble-minded  and  self-denying  man  pursued 
the  work  of  his  life  up  to  the  very  verge  of 
sudden  fainting  or  death  in  the  pulpit,  yet 
his  death  in  the  end  was  by  no  means  sud- 
den, but  rather  a  lingering  agony.  The  en- 
tire duration  of  his  fatal  illness  was  under 
two  years,  and  he  continued  at  his  post,  with 
some  interruptions,  until  about  eight  months 
before  his  death,  which  happened  in  January, 
1865.  Up  to  a  few  days  before  his  death  he 
maintained  his  pastoral  connection  with  his 
congregation  by  means  of  letters,  some  of 
which  have  been  published,  and  show  all  the 
power  of  a  robust  mind  under  the  guidance 
of  Christian  principle  and  hope.  Dr.  Walshe, 
who  saw  this  case  with  me  in  consultation, 
agreed  with  me  in  considering  it  one  probably 
of  fatty  degeneration  of  the  heart ;  but  there 
was  no  post-mortem  examination. 
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tion  of  the  heart  is  affected  in  Cardiac 
Angina — in  otlier  words,  tlio  ultiinute 
pathology  or  pathogeny  of  the  affection.  We 
have  seen  that  the  dolor  pectoris,  or  an- 
gina pectoris,  of  Heberdeu  was  specially 
distinguished  by  him  from  all  those  pains 
in  the  chest  which  were  regarded  as  due 
to  inflammation,  accompanied  or  followed 
by  organic  changes  corresponding  with 
the  extent  and  severity  of  the  inflamma- 
tory process.  In  other  words,  tlie  essen- 
tial pathology  of  angina,  according  to 
Heberden,  was  that  of  a  neurosis.  This 
we  believe  to  be  the  only  just  rendering 
of  the  argument  of  this  great  physician, 
when  he  assigned  to  angina  pectoris  a 
place  among  the  didcnsioncs,  or  spasms. 
Later  observers  and  pathologists  have 
been  much  exercised  in  the  attempt  to 
resolve  the  question,  whether  sudden 
death,  occurring  under  such  circum- 
stances, is  from  spasm,  or  from  paralysis, 
of  the  heart ;  but  we  may  safely  conclude 
that  no  such  question  was,  otherwise  than 
remotely,  involved  in  Heberden's  argu- 
ment. That  argument  was  directed  to- 
wards a  very  practical  and  real  conclu- 
sion, and  was  not  at  all,  we  may  well 
suppose,  intended  to  foreclose  questions 
of  physiological  pathology,  which,  accord- 
ing to  all  the  evidence  before  us,  were  not 
before  his  mind,  or,  at  least,  not  matured 
for  discussion  at  the  time  at  which  he 
wrote.  Angina  pectoris  had  to  be  placed 
carefully  apart  from  the  •pyrexioi  and  the 
phlegmasia ;  had  any  doubt  been  left  open 
on  this  subject,  the  dolor  pectoris  would 
have  been  considered  as  demanding  the 
treatment  of  all  so-called  inflammatory 
pains  in  that  day — large  and  repeated 
bleedings,  vomitings,  purgings,  &c. ' 
Hence  the  anxious  care  with  which  He- 
berden insisted  on  the  paroxysmal  and 
non-febrile  character  of  the  pain,  and  on 
the  collateral  circumstances  which  led 
him  to  bring  it  into  the  great  group  of  the 
spasms;  e.  g.  ^^ siibito  acccclit,  etreceelif" — 
"ill  ipsa  accessione  pulsxis  non  concitatur,'" 
&c.  It  is  needless  to  pursue  the  argu- 
ment in  detail  ;  possibly,  indeed,  the  de- 
tails might  be  open  to  question  in  some 
instances.  But  on  endeavoring,  as  Dr. 
Latham  has  done,  to  grasp  the  essential 
principles  of  the  argument,  as  seen  through 
a  somewhat  obsolete  phraseology,  we  may 
readily  assent  to  them,  even  if  we  should 
suppose  that  Heberden,  in  his  desire  to 
prove  angina  pectoris  a  neurosis,  may 
have  somewhat  neglected  the  evidence  of 
its  being  often  associated  wath  organic 
disease.^    He  found  in  the  suddenness  of 

'  Angina  pectoris,  quantum  adliuc  illius 
naturam  intellexi,  ad  distensionem,  non  autem 
ai  inflammationem,  videtur  pertinere.  .  .  . 
Sanguinis  missio,  vomitus,  et  purgantia  mihi 
visa  sunt  aliena. — Cnmm.  uti  supra. 

^  He  refers,  however,  to  several  cases  which 


the  paroxysms,  in  the  apparent  good 
health  (if  tlic  intervals,  in  the  relief  often 
allbrded  Ijy  stimulants  and  by  opium,  the 
basis  of  his  pathology  of  angina ;  and  we 
may  easily  admit  that  some  cases,  at 
least,  of  the  typical  angina,  of  Heberden 
must  have  been  fairly  open  to  the  con- 
struction of  being  cases  of  spasm,  and 
nothing  more.  But  we  now  know  that 
this  typical  angina  is  only  the  culminating 
form  of  a  group  of  symptoms,  which,  in 
their  less  pronounced,  less  dcflnitely  pain- 
ful, and  more  complicated  forms,  are 
found  to  permeate  the  whole  field  of  car- 
diac pathology  and  diagnosis.  The  an- 
gina which  consists  purely  of  a  paroxysm 
of  pain,  and  of  a  paroxysm  which  kills 
suddenly  and  instantaneously,  is  rare  ; 
but  the  angina  which  consists  of  a  ten- 
dency to  paroxj'smal  aggravations  (not 
always  purely  of  pain),  superinduced 
upon,  and  complicating,  the  other  symp- 
toms and  sequelae  of  cardiac  organic  dis- 
eases, is  matter  of  every-day  experience. 
In  both  forms  there  occurs  occasionally  a 
paroxysm  which  ends  in  death  ;  but  in 
the  second  form  death  is  less  frequently 
instantaneous  and  unexpected,  both  be- 
cause the  paroxysms  are  individually  less 
intense,    and    because    the    fatal   result, 

seemed  to  liim  to  imply  the  existence  of  or- 
ganic change;  and  to  one  only,  in  which  "a 
very  skilful  anatomist  could  discover  no  fault 
in  the  heart,  in  the  valves,  in  the  arteries,  or 
in  the  neighboring  veins,  excepting  some 
small  rudiments  of  ossification  in  the  aorta. 
Nor  were  any  indications  of  disease  found  in 
the  brain."  There  is  no  doubt  that  lleber- 
den's  personal  experience  of  angina  was  al- 
most purely  clinical,  not  pathological ;  but  it 
has  the  advantage,  for  us,  of  being  stated  in 
language  singularly  terse,  exact,  and  free 
from  the  suspicion  of  prejudice.  Heberden 
claims,  in  his  Commentaries,  to  have  seen 
neai-ly  a  hundred  cases  of  angina  pectoris,  of 
which  three  were  in  women.  One  was  a  boy 
twelve  years  old,  "who  had  something  re- 
sembling this  affection."  All  the  rest  were 
in  men  near  or  past  the  fiftieth  year  of  their 
age.  At  the  time  of  his  first  paper,  in  1768, 
Heberden  had  "  never  seen  one  opened,  who 
had  died  of  it.  Most  of  those,"  he  adds, 
"with  whose  cases  I  had  been  acquainted 
were  buried  before  I  heard  that  they  were 
dead."  The  case  specially  alluded  to  above 
was  almost  certainlv  that  of  the  "Unknown," 
who,  in  April,  1773,  wrote  to  Heberden  a 
minute  account  of  his  symptoms,  and  dying 
suddenly  about  three  weeks  thereafter,  was 
found  to  have  left  in  his  will  express  instruc- 
tions that  Heberden  should  be  informed  of 
his  death,  with  the  view  of  having  his  body 
examined.  This  was  accordingly  done  by 
John  Hunter,  and  it  is  this  case  to  which  Dr. 
Jenner  alludes,  when  he  says  that  he  can 
almost  certainly  affirm  that  the  coronary  ar- 
teries were  not  examined.  The  case  was 
recorded  in  the  third  volume  of  the  Medical 
Transactions. 
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hen  it  arrives,  is  brought  about  in  part 
Y  other  causes  tiian  the  immediate  causes 
t'  tlie  paroxysm.  And  even  if  we  sliould 
laintaiu  that/tttaZ  angina  is  always  more 
:  less  dependent  upon  organic  changes,' 
lere  would  still  remain  to  be  explained 
lese  unquestionable  facts,  viz.  :  1.  Pain, 
iddenly  coming  and  going ;  2.  The 
iroxysmal  character  of  the  symptoms, 
ther  than  pain  ;  3.  Absolutely  sudden 
Bath  in  a  few  cases.  On  these  grounds, 
ow  as  in  the  time  of  Heberden,  we  may 
Bsuredly  claim  for  angina  pectoris  a 
lace  amoug  the  neuroses^  even  while  the 
imission  is  freely  made  that  the  element 
F  7ieurosis  is  otten  superinduced  upon 
rganic,  too  often  indeed  incurable,  dis- 
ise  in  the  heart  itself,  or  in  its  nutrient 
Bssels,  or  in  the  first  part  of  the  aorta. 
Certain  authorities  have  treated  of  an- 
hia  pectoris  as  a  form  of  visceral  neural- 
ia,  or  "  hyperfestliesia"^  (Romberg)  of 
le  cardiac  plexus.  The  latter  term  (as 
ir.  Anstie  has  well  pointed  out)  is  essen- 
ally  a  bad  one  ;  the  former,  in  the  case 
F  typical  angina,  is  perhaps  admissible, 
iewing  the  disease  irom  the  side  of  the 
lin  alone  ;  but  it  errs  both  by  excess  and 
y  defect,  inasmuch  as,  on  the  one  hand, 
lin  of  the  severe  form  implied  in  the 
'rm  neuralgia  is  not  always  the  central 
r  exclusive  phenomenon,  even  of  the 
ises  ending  in  sudden  death  ;  while,  on 
le  other  hand,  a  form  of  cardiac  pain, 
:  Xjseudv-anglna'  (as  it  has  been  termed) 

'  Eulenbiirg  refers  to  Desportes,  in  Lartigue 
-"De  I'Angine  de  Poitrine,"  p.  78,  Paris, 
!46  ;  Surmay,  L'Union  Medicate,  xxxi.,  No. 
t,  p.  34 ;  for  evidence  of  angina  without 
sease  of  the  heart.  Anstie,  in  his  Treatise 
I  Neuralgia,  pp.  69,  70,  details,  briefly,  a 
tal  case,  in  which  "not  the  slightest  organic 
jart  mischief  could  be  detected,  either  dur- 
g  life  or  after  death."  Latham  has  also, 
corded  cases  where  the  appearances  after 
iath  were,  at  least,  of  very  questionable  and 
mbtful  character.  But  it  is  difficult  to 
■ove  a  negative  by  isolated  instances  which 
e  opposed  to  the  general  results  of  patho- 
gical  research.  [I  met  with  a  marked  case, 
1S79,  in  which  autopsy  showed  no  disease 
tlie  heart,  except  a  comparatively  slight 
tty  degeneration  in  some  portions. — H.] 
^  "Pain  has  been  described  by  some  of 
e  most  distinguished  writers  on  nervous 
seases  as  a  hyperesthesia.  Yet  there  is 
ally  very  little  difficulty  in  convincing  our- 
Ives,  if  we  institute  a  thorough  inquiry 
to  the  matter,  that  pain  is  certainly  not  a 
^percBSthcsia,  or  excess  of  ordinary  sensory 
notion,  but  something  which,  if  not  tlie 
:act  opposite  of  this,  is  very  nearly  so." — 
Qstie  on  Neuralgia,  p.  2  et  seq. 
'  "Genuine  angina  pectoris  is  undoubtedly 
very  rare  affection.  On  the  other  hand,  I 
most  daily  meet  with  a  form  of  complaint 
mbining  in  a  minor  degree  many  of  the 
laractcrs  of  angina  ;   and  to  this  imitation  of 


is  not  infrequent,  which  has  most  of  the 
attributes  of  a  neuralgia  in  the  highest 
possible  degree,  and  which,  though  emi- 
nently paroxysmal,  is  by  no  means  apt  to 
lead  to  sudden  death  or  to  any  irrave 
consequences  \vhatever.  This  admission 
which  is  very  candidly  and  fully  made  by 
the  late  Dr.  Anstie'  in  his  interesting 
dissertation  upon  the  subject,  appears  to 
me  a  very  cogent  reason  for  maintaining, 
rather  than  consenting  to  forego,  the  now 
well-known  term  angina  pectoris,  for 
which  he  entertains  so  strong  an  aversion, 
but  which  is,  nevertheless,  qu,ite  indis- 
pensable to  us,  as  carrying  the  impress  of 
a  long  line  of  personal  observations,  ex- 
tending back  to  thaf'molestus  quidaman- 
gor,"  which  Morgagni  has  described  as 
having  suddenly  terminated  the  life  of  a 
Venetian  woman  in  1707.  And  if  it  must 
be  admitted  that  the  name  "  angina  pec- 
toris" has  sometimes  been  used  in  ignor- 
ance, or  rather  (from  disregard  of  purely 
clinical  experience)  in  a  way  really  ob- 
jectionable and  tending  to  confusion,  it  is 
equally  certain  that  the  term  "  neuralgia" 
is  beset  with  theoretical  interpretations 
which  tend  to  bias  both  clinical  and  pa- 
thological research.  "We  have  endeavored 
in  the  preceding  pages  to  give  an  impar- 
tial statement  of  a  wide  range  of  phe- 
nomena, into  which  a  neuralgic  element 
enters  in  various  proportions.  A  consist- 
ent theory  must  take  account  of  that  ele- 
ment, but  will  not  allow  it  to  take  pos- 
session of  the  entire  tield. 

Another  question  that  requires  con- 
sideration is,  the  nature  of  the  disorder.? 
in  connection  with  motor  nerves  which 
unquestionably  occur  in  angina  pectoris. 
Here,  again,  we  find  ourselves  in  the 
presence  of  vague  and  often  quite  fruitless 
discussions,  indicated  by  the  general 
terms  spasm,  paralj'sis,  hyperkinesis,  Ac, 
and,  among  the  older  authors,  asthma 
eonvulsivum,  stenocardia,  syncope  angi- 
nosa,  &c. 

A  third  department  of  the  inquiry,  less 
generally  entertained,  inasmuch  as  the 
phenomena  to  which  it  refers  are  less 
constant,  is  the  nature  of  the  connection 
between  the  cardiac  symptoms  in  angina 


the  true  disease  I  propose  to  give  the  name 
of  pseudo-angina.  I  believe  that  herein  lies 
the  explanation  of  Laennec's  notion  (so  dis- 
cordant with  the  experience  of  English  ob- 
servers) that  angina  pectoris  is  of  very  fre- 
quent occurrence." — Walshe,  Diseases  of  the 
Heart  and  Great  Vessels,  4th  edit.,  1873,  p. 
208.  Compare  the  observations  on  Diagnosis 
in  p.  670,  of  present  chapter. 

'  On  Neuralgia,  and  the  Diseases  that  re- 
semble it,  by  F.  E.  Anstie,  M.D.,  1871;  pp. 
63,  64.  The  first  sketch  of  this  most  valuable 
treatise,  contributed  by  the  much-lamented 
author  to  the  present  work  in  1868,  contains 
no  detailed  reference  to  angina  pectoris. 
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pectoris,  and  those  cerebro-spinal  mani- 
festations which  sometimes  occur,  and 
whicli  we  saw  well  illustrated  in  the  case 
of  John  Hunter. 

Is  it  possible  to  give  any  account  of 
these  three  orders  of  phenomena  which 
shall  he  consistent  and  intelligible,  which 
shall  be  founded  on  positive  facts  and 
well-ordered  experients,  and  shall  thus 
fulfil  the  purposes,  even  provisionally,  of 
a  reasonable  theory  of  angina  pectoris  ? 
In  endeavoring  to  answer  this  question, 
it  will  be  necessary  to  refer  to  physiologi- 
cal researches  which  are  still  very  incom- 
plete, and  even  to  clinical  facts  which 
have  not  as  yet  been  tested  by  a  sufficient 
number  of  independent  observers.  But 
it  certainly  seems  as  though  some  large 
and  fruitful  lines  of  research  had  recently 
been  opened  up  amid  much  darkness  and 
confusion. 

We  owe  to  Dr.  Lauder  Brunton'  the  clini- 
cal observation  of  a  fact  which,  besides 
its  therapeutic  consequences  (to  be  after- 
wards considered),  may  be  regarded  as 
shedding  a  new  light  upon  the  pathology 
of  angina  pectoris.  In  investigating  a 
case  of  rheumatic  disease  of  the  aortic 
valves  (obstruction  and  regurgitation), 
with  dilatation  of  the  aorta,  and  consider- 
able liypertrophy  of  the  heart,  he  found 
that  during  the  angina-like  paroxysms  of 
pain  to  which  the  patient  was  subject,  the 
sphygmograph  invariably  showed  a  great 
diminution  in  the  amplitude  of  the  pulse- 
wave,  with  blunting  of  the  apex,  slow  or 
greatly  postponed  recoil,  and  obliteration 
of  the  dicrotic  wave  ;  the  ordinary  pulse 
of  the  individual  (at  least  in  the  right 
radial  artery)  being  characterized  by  a 
very  ample  and  instantaneous  upstroke,  a 
pointed  apex,  a  rapid  recoil,  and  a  dis- 
tinct though  not  exaggerated  dicrotic 
wave.  Repeated  experiments  convinced 
Dr.  Brunton  that  these  altered  characters 
of  the  pulse  were  due  to  an  increased  ten- 
sion in  the  systemic  arteries  during  the 
paroxysm,  and  that  this  increased  tension 
was  chiefly,  if  not  solely,  owing  to  "  con- 
traction of  the  small  systemic  vessels,  so 
sudden  and  so  great  as  to   deserve  the 

'  Lancet,  July  27,  1867,  p.  97 ;  Journal  of 
Anatomy  and  Physiology,  vol.  v.  p.  92 ; 
Trans,  of  the  Clinical  Society  of  London,  vol. 
iii.  p.  191.  The  case,  which  is  fully  recorded 
in  the  Clinical  Society's  Transactions,  was 
that  of  a  man  aged  twenty-six,  admitted  into 
the  Royal  Infirmary  of  Edinburgh  under  Pro- 
fessor Maclagan,  on  Deo.  7,  1866 ;  and  sphyg- 
mographio  observations,  begun  at  his  in- 
stance, were  continued  under  Prof.  Bennett, 
to  whom  the  case  was  transferred  on  Feb.  1, 
1867.  There  were  palpitation  of  the  heart, 
and  violent  throbbing  of  the  carotids,  besides 
the  angina-pain.  The  aconite  and  digitalis 
Were  ordered  by  Professor  Maclagan ;  the 
small  bleedings  by  Professor  Bennett. 
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name  of  spasmodic,  "i  FoUowinf  up  this 
Ime  of  observation,  and  being  aware  that 
Dr.  B.  W.  Richardson^  and  Dr.  Arthur 
Gamgee'  had  performed  numerous  experi- 
ments which  showed  that  nitrite  of  auiyl 
when  inhaled  in  small  quantities,  had  the 
effect  of  remarkably  lessening  arterial 
tension  by  diminishing  the  contraction  of 
the  arterioles,  Dr.  Brunton  was  led  to 
employ  this  substance  for  the  purpose  of 
reheving  the  symptoms  in  this  case,  and 
had  the  great  satisfaction  not  only  of  find- 
ing that  almost  immediate  ease  was  given 
in  the  severer  paroxysms,  but  that  the 
observations  previously  made  on  the  rela- 
tion of  the  paroxysm  to  increased  vascu- 
lar tension,  were  cnjjhasized  (so  to  speak) 
by  the  action  of  the  nitrite  of  amyl.  For 
when  in  the  severest  paroxysms  the  pulse 
was  almost  annihilated  to  the  finger 
(though  still  regular  and  somewhat  ac- 
celerated), tliirteen  drops  of  the  nitrite  of 
amyl  inhaled  from  a  cloth  produced,  in 
one  minute  and  twenty  seconds,  a  de- 
cided effect  at  once  on  the  sphygmo- 
graphic  tracing  and  on  the  pain  ;  wliile 
one  or  two  smaller  doses,  repeated  over 
sixteen  minutes,  restored  the  amplitude 
of  tlie  pulse-wave,  and  entirely  removed 
the  pain.  It  is,  perhaps,  unnecessary  to 
multiply  details,  especially  as  regards 
doubtful  points."     The   experiment   was 

'  Clin.  Soo.  Trans.,  ubi  supra,  p.  199.  A 
lithograph,  with  eleven  tracings  in  different 
states  of  tlie  patient,  is  given,  on  which  the 
description  in  the  text  is  founded. 

^  Dr.  Richardson's  numerous  and  valuable 
reports  of  experiments  on  anaesthetic  vapors, 
and  on  nitrite  of  amyl,  from  1863  onwards 
(brought  in  successive  years  before  tlie  Brit. 
Association  of  Science),  determined  the  power 
of  this  substance  as  an  anti-spasmodic  and 
paralyzing  agent,  and  made  numerous  sug- 
gestions as  to  its  probable  cvirative  value  in 
tetanus,  asthma,  and  other  spasmodic  dis- 
eases. Dr.  Richardson  also  repeated,  and 
investigated  scientifically,  Guthrie's  acci- 
dental observation  in  1869,  as  to  its  effect  in 
dilating  the  capillaries  ;  and  he  inferred  that 
this  effect  was  due  to  its  paralyzing  the  ar- 
terioles through  the  vaso-motor  nerves. 

3  Dr.  Gamgee's  (unpublished)  experiments 
were  made  with  the  sphygmograph  and  hfemo- 
dynamometer,  and  led  directly  to  Dr.  Brun- 
ton's  trials  of  the  nitrite  of  amyl  in  angina, 
by  demonstrating  in  animals  and  in  man  its 
action  in  lessening  arterial  tension. 

*  There  is  an  ingenious  attempt  to  show 
that  a  partial  restoration  of  the  original  form 
of  the  pulse-tracing,  which  was  shown  to 
correspond  to  a  remission,  but  not  cessation, 
of  the  paroxysm  under  nitrite  of  amyl,  was 
due  to  the  persistence  of  abnormal  tension  in 
the  pulmonary  circulation,  after  the  systemic 
had  been  relieved.  The  pain,  under  such 
circumstances,  "disappeared  from  the  greater 
part  of  the  cardiac  region,  the  neck,  and  the 
arm,  but  remained  persistent  at  a  point  about 
two  inches  to  the  inside  of  the  right  nipple 
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ipeated  sufficiently  often  to  show  that 
I  this  patient  at  least,  increased  arterial 
:nsion  and  angina-spasm  were  constantly 
ssociated,  and  that  agents  which  pro- 
uced  diminution  of  the  arterial  tension 
[ways  relieved  the  paroxysms.  Among 
lese  agents,  it  is  to  be  noted  (though 
one  was  nearly  so  powerful  as  nitrite  of 
nyl),  small  blood-lettings  (of  four  ounces) 
ere  found  to  exercise  a  noted  influence, 
ligitalis,  on  the  other  hand,  appeared 
itlier  to  aggravate  the  pain,  and  both 
igitalis  and  aconite  made  the  pulse  in- 
irmit,  which  was  never  the  case  with 
le  nitrite.  On  the  whole,  it  must  be  ad- 
litted,  that  notwithstanding  certain  un- 
voidable  deficiencies,  the  experiment  is 
3  complete  as  can  reasonably  be  expected 
I  the  evidence  it  affords  of  a  correlation 
F  some  kind  between  angina-paroxysms 
id  increased  arterial  tension,  in  at  least 
le  clearly-defined  case  of  organic  car- 
iac  disease. ' 

Many  other  experiments,  both  on  man 
id  on  animals,  have  been  performed, 
hich  amply  confirm  the  action  attributed 
I  the  nitrite  of  amyl  in  this  case.  The 
lerapeutical  part  of  the  subject  will  re- 
iive  consideration  afterwards ;  in  the 
can  time  it  is  sufficient  to  say  that  the 
ilaxing  effect  of  the  vapor  on  the  arte- 
oles,  and  its  efficacy,  in  some  cases  at 
ast,  in  greatly  and  instantly  relieving 
le  breast-pang,  have  been  placed  beyond 
:asonable  doubt. 

The  points  still  open  to  further  investi- 
ition  seem  to  be  these :  It  is  as  yet  not 
wed  that  all  the  forms,  and  all  cases  of 
igina,  are  characterized  by  increased  ar- 
rial  tension  during  the  paroxysm.  If, 
deed,  there  be  cases  corresponding  ex- 
;tly  with  the  original  description  of 
eberden,  cases  in  which  (the  heart  being 

stcthoscopic  and  physical  examination 
)rmal)  "  the  pulse  is  not  disturbed  by 
=e  pain,"  it  would  be  extremely  desirable 

have  sphygmographic  observations  of 
ich  apparently  uncomplicated  angina- 
iroxysms.     But  we  have  already  ex- 


.     .     So  long  as  this  condition  remained 

e  pain  was   almost  certain   to  return." 

in.  Trans.  Hi.  p.  199. 

'  It  is  to  be  observed,  that  although  the 
agnosis  actually  made  was  that  of  aortic 
struction  and  regurgitation  without  aneurism, 
id  although  tliis  was  quite  in  accordance 
:th  the  physical  signs,  and  particularly  the 
arraurs,  described  in  the  report,  the  re- 
irkable  difference  in  the  sphygmographic 
icings  of  the  two  radial  pulses  cannot  but 

regarded  as  leaving  a  doubt  open  as  to  the 
igative  part  of  the  diagnosis.  On  the  other 
rad,  aneurism,  if  present,  may  have  been 
sponsible  in  part  for  the  definite  character 

the  pain,  which  is  usually  not  so  well 
irked  in  cases  of  aortic  regurgitation  sim- 

y- 


pressed  doubts  of  the  existence  of  such 
cases  ;  at  all  events,  the  one  recorded  by 
Dr.  Brunton  is  not  such  a  case,  but  rather 
one  in  which  the  phenomena  of  the  arte- 
rial tension  must  be  regarded  as  whoUv 
aljnormal,  being  influenced  by  the  fact  o"f 
aortic  regurgitation,  a  strictly  mechanical 
cause  of  permanently  and  morbidly  lowered 
blood-pressure  in  the  arteries. 

But  again  :  Supposing  it  proved  that  a 
suddenly-developed  and  decided  increase 
in  the  arterial  tension  is  a  characteristic, 
or  even  an  essential  feature  of  the  true 
angina-paroxysm,  we  may  still  regard  it 
as  an  open  question  whether  the  change 
in  the  blood-pressure  is  to  be  attributed 
entirely  in  such  cases  to  contraction  of  the 
arterioles,  or  partly  also  to  changes  in  the 
innervation  of  the  heart  itself,  which 
would  account  at  once  for  the  pain  and 
for  the  sudden  death  which  sometimes 
occurs  during  the  attack  ?  Dr.  Brunton 
has  himself  pointed  out  a  fact  which  tells 
in  this  direction,  notwithstanding  the 
elaborate  reasonings  by  which  he  supports 
the  theory  of  vaso-motor  derangement 
ending  in  spasm  of  the  arterioles  as  the 
starting-point  of  the  paroxysm.  The  ex- 
periments of  Marey  and  others  have  shown 
that  the  effect  of  high  blood-pressure  in 
the  arteries,  per  se,  is  to  retard  the  pulse ; 
while  diminished  arterial  tension  arising 
from  relaxation  of  the  arterioles  (as  in 
fever,  or  in  capillary  congestion  from  the 
effect  of  external  warmth)  increases  the 
frequencj''  of  the  heart's  contractions. 
Now  in  the  case  alluded  to,  what  actually 
took  place  was  exactly  the  reverse  of 
what  might  have  been  expected  on  the 
theory  above  mentioned.  During  the  se- 
verest paroxysms,  when  arterial  tension 
was  at  its  height,  the  pulse  was  small  and 
rapid,  and  when  the  pain  and  spasm  had 
been  subdued  by  the  inhalation  of  the 
nitrite,  the  pulse  diminished  in  frequency 
while  regaining  strength  and  volume. 
Dr.  Brunton  considers  these  phenomena 
as  indicating  "a  derangement  of  the  car- 
diac regulating  apparatus,  producing 
quickened  instead  of  slowed  pulsation." 
Further  observations,  therefore,  seem  to 
be  required  before  it  can  be  safely  as- 
sumed that  either  vaso-motor  derange- 
ment on  the  one  hand,  or  disorder  of  the 
cardiac  innervation  on  the  other,  is  the 
primary  or  essential  phenomenon  of  true 
angina  pectoris  ;  although  we  may  proba^ 
bly  take  it  as  provisionally  established 
that  some  law  of  intimate  relation  exists 
between  increased  blood-pressure  in  the 
arteries  and  certain  forms,  at  least,  of  the 
angina  paroxysm. 

The  peculiar  interest  of  Dr.  Brunton's 
observations,  for  us,  consists  not  in  his 
having  finally  settled  the  nature  of  this 
relation,  but  in  his  having  shown  that  a 
remedy  which  has  the  remarkable  power 
of  instantly  diminishing  arterial  tension 
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has  also  a  corresponding  and  almost 
equally  instantaneous  control  over  those 
paroxysms  of  angina  in  which  increased 
arterial  tension  is  known  to  occur.  We 
shall  recur  to  this  subject  when  speaking 
of  treatment. 

Meantime  it  seems  necessary  to  observe 
that  Dr.  Brunton  had  been  anticipated, 
in  several  quarters,  in  the  merely  specu- 
lative attempt  to  connect  the  symptoms  of 
angina  pectoris  with  vaso-motor  changes. 
Thus  Traube'  had  argued  that  the  dimin- 
ished volume  and  increased  tension  shown 
in  the  arteries  in  many  attacks  of  steno- 
cardia are  to  be  viewed,  in  connection 
with  the  increased  rate  of  the  pulse  and 
the  feeling  of  anxiety  (angstgefUhl),  as 
related  to  an  increased  stimulation  of  the 
nerve-centre  of  the  vaso-motor  system. 
Cahen^  had  treated  at  length  of  various 
neuralgic  affections  (including  trifacial 
neuralgia,  and  various  painful  aflectious 
of  the  pelvic  organs)  as  affections  of  the 
vaso-motor  system  of  nerves  attended  by 
congestion ;  and  he  referred  angina  pec- 
toris to  the  same  category,  and  indicated 
arsenic  as  a  valuable  remedy  for  such 
cases,  without,  however,  adding  anything 
important  to  the  symptomatology  of  an- 
gina. Landois'  had  made  a  somewhat 
siiiiilar  generalization  as  to  some  cases  of 
excessive  nervous  palpitation,  which  he 
regarded  as  being  a  vaso-motor  angina 
pectoris.  Finally,  Nothuagel,  in  a  very 
ingenious  and  interesting  contribution  to 
the  clinical  study  of  the  "vaso-motor 
neuroses,"  devotes  an  entire  article"'  to 
the  special  consideration  of  "Angina 
Pectoris  vaso-motoria,"  upon  the  basis  of 
five  detailed  cases  (without  special  splyg- 
inographic  observations).  But  the  de- 
tails of  Nothnagel's  cases  will  show  that, 
however  closely  some  of  the  subjective 
symptoms  of  angina  pectoris  may  be  sim- 
ulated by  a  purely  vaso-motor  lesion, 
there  are  some  very  striking  differences 
between  the  disease  so  induced  and  the 
true  angina  pectoris  of  Heberden.  For — 
1st,  in  the  greater  number  of  JSTothnagePs 
cases  the  disease  yielded  easily  to  very 
simple  treatment,  and  in  none  was  there 
a  fatal  issue,  or  even,  apparently,  much 
real  apprehension  of  immediate  or  urgent 
danger;  2dly,  the  sensations  in  the  ex- 
tremities (deadness,  coldness,  formica- 
tion, not  pain)  were  usually  present  in  all 
the  extremities  indifferently,  and  preceded 

'  Die  Symptome  der  Krankheiten  des  Res- 
pirations- und  Circulations-apparatus,  p.  41. 
(Ref.  in  Rothnagel's  article,  infra.) 

'  Archives  Gi5n^rales  de  M^docine,  1863, 
vol.  ii.  p.  564. 

'  Correspondenz-Blatt  fur  Psychiatrie,  1866 
(quoted  by  Nothnagel) . 

*  Deutsclies  Archiv.  fiir  Klinische  Medizin, 
vol.  3,  xiv.  p. 309.  Compare  also  vol.  2,  p.  190, 
Case  VII. 


the  palpitations  and  the  cardiac  uneasi- 
ness by  some  minutes  ;  3dly,  the  specially 
cardiac  or  other  internal  sensations  were, 
a  very  distressing  sense  of  palpitation, 
attended  by  anxiety,  and  sometimes  by 
vertigo,  or  incipient  faintness  ;  4thly,  in 
one  of  these  cases  only  was  the  pulse-rate 
decidedly  altered,  and  in  tliat  case  it  was 
diminished  from  84  to  64—60  during  the 
attack  ;  5thly,  pain  was  either  absent,  or 
assumed  little  prominence  among  the 
symptoms ;  6thly,  the  sensation  of  im- 
pending death  was  evidently  connected 
with,  and  probahly  caused  by,  the  palpita- 
tion (in  Heberden's  most  characteristic 
case  above  quoted,'  as  also  probably  in 
John  Hunter's  case,  the  very  opposite  of 
this  was  the  fact ;  the  feeling  was  of  "a 
pause  in  the  operations  of  nature  for  per- 
haps three  or  four  seconds").  Ttlily, 
several  of  the  cases  recorded  were  below 
the  typical  age  (30,  38,  39,  46),  and  one 
only  above  it  ((i3) ;  that  one  being  a  wo- 
man. The  lesson,  therefore,  taught  by 
Nothnagel's  cases  is  not,  properly  speak- 
ing, that  typical,  still  less  that  fatal,  an- 
gina pectoris  is  always  to  be  regarded  as 
due  to  vaso-motor  spasm,  but  rather  that, 
under  certain  peculiar  conditions  of  the 
system,  a  sudden  check  to  the  circulation 
in  the  extremities,  determined  by  vaso- 
motor spasm,  may  become  cause  of  an 
increased  action  of  the  heart,  palpitation, 
and  psatcZo-angina ;  the  disease  so  in- 
duced, however,  being  devoid  of  the  char- 
acteristic pains  and  the  more  aggravated 
phenomena  of  fatal  angina  ;  and  that  in 
such  cases  heat,  and  mild  counter-irrita- 
tion of  the  surface,  have  almost  complete 
power  to  control  both  the  external  and 
internal  manifestations ;  the  prognosis 
being  (according  to  N.)  entirely  favor- 
able. At  the  same  time,  although  we 
cannot  admit  that  Nothnagel's  cases  were 
genuine  cases  of  Heberden's  angina,  they 
are  very  instructive,  and  may,  no  doubt, 
afford  some  insight  into  the  pathology  of 
the  true  disease. 

Leaving,  for  the  moment,  the  line  of 
inquiry  suggested  by  these  observations, 
we  may  revert  to  the  pain  of  angina, 
which  has  been  commonly  regarded  as  a 
neuralgia  of  the  cardiac  plexus ;  the  im- 
pressions of  pain  in  the  severer  cases 
being  radiated  outwards  through  the  nu- 
merous connections  which  are  known  to 
exist  between  the  special  ganglionic  sys- 
tem of  the  heart,  and  the  spmal  nerves 
entering  into  the  cervical  and  brachial 
plexuses  through  the  cervical  ganglia.  It 
is  difficult,  from  the  very  nature  of  the 
case,  to  prove  tliis  proposition  ;  but  there 
is  no  inherent  improbability  in  it,  unless, 
indeed,  we  should  af  sume  that  the  cardiac 
nerves'of  the  ganglionic  system  are  inca- 
pable of  giving  rise  to  acute  pain  ;  an  as- 

1  See  page  667,  note. 
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imption  not  in  accordance  with  the  facts 
[■  medical  experience  in  the  cases  of  gp.ll- 
;one,  colic,  &c.  Holding  in  view,  more- 
vei%  the  proved  association  of  angina 
ectoris  in  many  cases  with  disease  of  the 
jronary  arteries  of  the  heart,  and  with 
bher  lesions  exclusively  within  the  range 
F  tlie  ganglionic  system  of  the  heart  and 
Drta,  it  is  difficult  to  resist  a  bias  in  favor 
[■  the  view  that  the  nervous  system  of 
le  heart  itself  is  the  origin  or  the  chief 
;at  of  pain,  in  the  great  majority  of  the 
ises.  To  these  arguments  it  may  be 
Wed  that  in  most  cases  the  internal  sen- 
itions  (whether  distinctly  referred  to  the 
eart  or  not  by  the  patient)  are  obviously 
L'st  in  the  order  of  time  and  of  degree  ; 
le  brachial,  intercostal,  or  cervical  pains 
sing  sometimes  altogether  absent,  and 
sually  present  only  in  the  more  severe 
3d  protracted  attacks.  It  has,  however, 
jen  plausibly  maintained,  notwithstand- 
ig  these  facts,  that  the  spinal  nerves  are 
le  true  seats  of  the  apparently  cardiac 
lins  of  angina,  and  that  all  the  appa- 
Mtlj  reflected  sensations  in  the  limbs, 
c,  are  transmitted,  like  the  external 
?uralgife,  through  a  spinal  centre.  Dr. 
nstie,  ^^•ho  holds  this  view,  adduces  the 
lilateral  character  of  the  brachial  pain  in 
;  least  four  cases  out  of  five  (?),  as  an  al- 
ost  irresistible  argument  against  the  rad- 
tion  of  pain  outwards  from  the  cardiac 
mglia,  through  the  peripheral  nerves 
■  communication.  "  It  appears  greatly 
ore  probable,"  he  writes,  "that  angina 
essentially  a  mabily  unilateral  niorhhl 
nditimi  of  the  loircr  rcrricnl  and  upper 
-trsal  'portion  of  the  cord;  liable,  of  course, 
I  be  seriously  aggravated  by  such  peri- 
leral  sources  of  irritation  as  would  be 
irnished  by  diseases  of  the  heart,  and 
ipecially  by  diseases  of  the  coronary 
:teries."  This  cpiestion  is  one  which 
m  scarcely  be  made  less  obscure  by  any 
•guments  falling  within  the  scope  of  this 
■tide. 

AVe  have  already  indicated  some  of  the 
-fficulties  that  have  to  be  encountered  in 
^tending  the  group,  or  order,  of  the 
'urah/icG  so  as  to  include  angina  pectoris; 
eaning  by  that  term,  of  course,  the 
rmidable  and  fotal  disease  we  have  been 
lielly  describing,  and  not  the  very 
imerous,  or  rather  innumerable,  in- 
ances  of  pains  referred  to  the  heart,  by 
>'sterical  women  and  others,  which  have 
3  such  significance.  Referring  chiefly  to 
tal  cases  of  angina  pectoris.  Sir  John 
orbes  and  all  the  more  considerable  au- 
lorities  from  Heberden  downwards  con- 
ir  in  giving  an  immense  preponderance 
i  the  male  sex.  Without  insisting  too 
uch  on  the  numerical  details,  which  for 
lasons  formerly  indicated  may  perhaps 
;  considered  as  somewhat  biased  by  the 
ode  of  collection,  it  may  be  well  to  com- 
ire    this    overwhelming    proportion    of 


males  who  fall  victims  to  cardiac  angina 
(an  excess  on  the  male  side  greatly  ex- 
ceeding the  greater  proclivity  of  males  to 
organic  disease  of  the  heart  in  general) 
with  the  numerical  statements  given  in- 
cidentally in  Dr.  Anstie's  work  as  regards 
the  liability  of  the  two  sexes  to  neuralgise 
in  general.  "■  Eulenburg  saw  a  hundred 
and  six  cases  of  neuralgia  of  all  kinds,  of 
which  seventy-six  were  in  women,  and 
only  thirty  in  men  :  my  own  experience  is 
very  similar ;  viz.,  sixtj'-eight  women  and 
thirty-two  men  out  of  a  hundred  hospital 
and  private  patients.'"  A  difference  so 
extreme  as  this  is  not  to  be  accounted  for 
"  by  supposing  that  as  men  take  a  much 
larger  amount  of  strong  physical  exercise 
than  women,  they  will  furnish  a  much 
larger  proportion  of  subjects  in  whom  an 
ill-nourished  heart  will  break  down  under 
its  work,  and  be  seized  either  with  paral- 
ysis or  cramp  ;"^  and  it  seems  scarcely 
necessary  to  do  more  than  place  these 
facts  before  the  reader,  in  order  to  make 
it  apparent  that  many  of  the  arguments 
by  which  analogies  drawn  from  the  study 
of  neuralgia  in  its  more  familiar  forms  are 
applied  to  angina  pectoris,  are  question- 
able, if  not  altogether  unsound.  And  yet 
I  wound  bjr  no  means  be  understood  to 
deny  that  persons  hereditarily  predisposed 
to  neurotic  diseases,  and  especially  to 
those  of  advanced  life,  may  be  specially 
liable,  catcris  pjarihus,  to  angina  in  its 
more  painful  forms.  Much  care,  how- 
ever, is  necessary  in  sifting  facts  and  de- 
tails of  symptoms  when  recorded  with  a 
view  to  make  good  a  general  theory  of 
this  kind  ;  and  when  we  are  called  upon 
to  accept  a  narrative  of  epidemic  angina 
pectoris  in  a  ship's  crew,  in  which  "  num- 
bers of  men  were  simultaneously  aifected," 
while  others  were  seized  with  "  other 
forms  of  neuralgia,  and  severe  colics,"' 
I  cannot  but  infer  that  the  limits  of  a  safe 
induction  have  been  considerably  ex- 
ceeded. In  like  manner,  ''remarkable" 
cases  of  "hysteria,  the  paroxysms  of 
which  were  always  accompanied  by  steno- 
cardiac  attacks,"  can  only  serve  to  give  a 
doubtful  character  to  the  theoretic  inter- 
pretations which  Eichwald  has  obtained 

>  Op.  oit.  p.  156. 

2  Ibid.  p.  72.  This  might  be  a  valid  hy- 
pothesis were  it  possible  to  affirm  that  the 
subjects  of  fatal  angina  are  chiefiy  drawn 
from  the  class  of  men  that  take  the  greatest 
amount  of  strong  physical  exercise.  The  op- 
posite, however,  is  notoriously  the  fact.  We 
have  already  alluded  to  the  generally  re- 
ceived statement  of  Sir  John  Forhes,  that 
angina  pectoris  is  "the  attendant  rather  of 
ease  and  luxury  than  of  temperance;"  and 
that  it  is  comparatively  rare  (in  its  simple 
and  typical  form),  among  the  laborious 
classes. 

3  Ibid.  p.  74.  The  authority  given  is  Su^li- 
neau,  Gaz.  des  Hopitaux,  1862. 
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from  such  a  field  of  experience.'  And 
even  Eulenburg,  notwithstanding;  the 
sobriety  of  his  tone  in  general,  and  the 
great  importance  of  his  work  as  a  maga- 
zine of  valuable  information  and  research, 
has  shovfn  how  much  a  sound  clinical  ob- 
servation has  been  subordinated  to  theo- 
retical ideas,  when  he  pronounces  dog- 
matically that  the  disorders  of  respiration 
in  angina  are  merely  "  consequences  of 
the  pain  ;  the  patient  is  afraid  to  inspire 
deeply,  but  if  induced  to  do  so,  can  gene- 
rally accomplish  it. "  ^  It  may  be  doubted, 
I  think,  on  the  whole,  whether  much  real 
knowledge  has  been  gained  by  the  classi- 
fication of  angina  pectoris  among  the 
neuralgise ;  to  which,  nevertlieless,  the 
character  of  its  pain  shows  a  remarkable 
affinity. 

Proceeding  now  to  consider  the  motor 
derangements  which  form  a  part  of  the 
angina-paroxysm,  and  especially  those 
which,  affecting  the  heart  itself,  deter- 
mine the  fatal  termination,  it  is  impossi- 
ble to  overlook  the  facts  brought  to  light 
by  physiology  as  regards  the  influence  of 
certain  nerves  on  the  movements  of  the 
heart.  In  particular,  the  remarkable  in- 
hibitory influence  of  the  efferent  nerves 
proceeding  to  the  heart  through  the  pneu- 
mogastrics,  demonstrated  by  the  brothers 
Weber'  in  1846,  and  in  1856  shown  by 
Waller''  to  be  due  to  filaments  from  the 
spinal  accessory  nerves  joining  the  pneu- 
mogastrics  near  their  origin,  has  a  pecu- 
liar interest  for  us  in  connection  with  this 
subject.  It  lias  been  conclusively^  shown 
that  by  a  galvanic  current  transmitted 
outwards  through  these  filaments,  or  by 
galvanization  of  the  centre  in  the  medulla 
from  which  they  are  derived,  the  heart's 
action  maybe  controlled,  or  even  stopped, 
so  that  a  true  cardiac  paralysis  is  the  re- 
sult of  a  strong  current,  wliile  weaker 
galvanic  action  produces  an  indefinite  re- 


'  See  Eulenburg,  infra,  p.  433.  Perhaps 
the  same  remark  applies  to  the  presumed  re- 
lationship between  angina  pectoris  and  spas- 
modic asthma,  as  indicated  by  Kneeland, 
Amer.  Journal  of  Med.  Science,  Jan.  1850, 
and  Anstie,  op.  cit.,  p.  68.  It  is  to  be  re- 
marked that  Trousseau,  in  his  vast  and  varied 
experience,  has  not  recorded  anything  tend- 
ing to  confirm  the  relationship  of  these  two 
neuroses,  except  in  a  case  where  both  of 
them  were  dependent  on  aneurism  of  the 
aorta.  See  his  Clin.  IVIed.,  English  transla- 
tion, vol.  i.  p.  634. 

"  Med.  Times  and  Gazette,  March  26,  1870, 
p.  329.  We  have  seen  how  emphatically 
this  idea  is  contradicted  by  the  specific  state- 
ments in  John  Hunter's  case,  as  well  as  by 
all  the  most  exact  clinical  observations  from 
Heberden  downwards. 

'  Wagner,  Handworterbuch  der  Physiolo- 
gie,  Bd.  iii.,  2te  Abtheilung,  S.  42. 

*  Gazette  Medicale,  Paris,  1856,  t.  xi.  p. 
420. 


tardation  =n  the  rate  of  the  cardiac  pulsa- 
tions. AViiatevcr  theory  be  adopted  as 
regards  the  so-called  inhibitory  influence, 
its  results  are  tot  closely  allied  to  the  phe- 
nomena of  syncope,  pure  and  simple,  to 
escape  attention  in  treating  of  sudden 
death  from  angina.  But  it  has  been  fur- 
ther shown  by  Cyon  and  Ludwig,'  that  a 
reflex  influence  may  be  so  transmitted 
through  nerves  arising  from  tlie  pneumo- 
gastrics  (viz.,  the  so-called  depression- 
nerves),  as  at  once  to  control  the  cardiac 
pulsations  tlirough  the  inhibitory  eiierent 
nerves,  and  to  diminish  tension  through 
the  vaso-motor  system.  As  we  have  al- 
ready seen  reason  to  believe  that  in  an- 
gina pectoris  the  vascular  tension  is  usu- 
ally increased  rather  than  diminished,  it 
may  be  inferred  with  great  probability 
that  if  the  pneumogastric  nerve  be  impli- 
cated at  all  in  the  angina-paroxysm,  it  is 
probably  more  as  an  inhibitory  or  efl'erent, 
than  as  a  reflex  or  efferent  nerve.  It  must 
not  be  forgotten,  however,  that  paralysis 
of  the  sympathetic  nerve  has  the  effect 
also  of  enfeebling  and  retarding,  though 
not,  apparently,  of  stopping,  the  heart's 
action  ;  which,  in  a  certain  sense,  may  be 
regarded  as  not  essentially  dependent 
upon  influence  transmitted  from  any 
nerve-centre,  though  subject,  as  we  have 
just  seen,  to  control  through  the  inhibi- 
tory or  efferent  cardiac  filaments  of  the 
pneumogastric. 

If  we  endeavor  now  to  determine,  in 
the  light  of  these  facts,  what  is  the  par- 
ticular mode  in  which  the  heart's  action 
is  suddenly  arrested  in  a  paroxysm  of  an- 
gina, it  must  be  confessed  that  no  ultimate 
decision  seems  possible.  Almost  all  the 
vague  and  unsatisfactory  speculations  for- 
merly alluded  to,  as  to  whether  spasm  or 
paralysis  is  the  prevailing  condition  in 
the  fatal  paroxysm,  have  proceeded  on 
the  assumption 'that  these  two  conditions 
are  essentially  contrasted,  or  rather  oppo- 
site to,  and  inconsistent  with,  one  an- 
other ;  the  former  representing  undue 
strength,  the  latter  undue  weakness,  or 
absolute  annihilation  of  contractile  en- 
ergy. Now  this  assumption  can  by  no 
means  be  regarded  as  a  legitimate,  or 
even  a  probably  correct  one.  At  least  it 
may  be  fairly  affirmed,  as  a  probable  re- 
sult both  of  physiological  and  pathologi- 
cal inquiries,  that  spasm  (i.e.,  irregular 
or  abnormal  contraction,  whether  painful 
or  not)  in  a  voluntary  muscle  is  much 
more  aUied  to  weakness,  or  to  deficient 
innervation,  than  to  absolute  excess  of 
normal  energy.  And  the  frequency  of  the 
association  of  rigid  or  tonic  spasm  with 
paralysis,  in  the  voluntary  muscles,  would 
tend  to  show  that  there  is  no  absolute  in- 
consistency, at  least,  in  the  supposition 

>  Journal  de  I'Anatomie,  Paris,  1867,  t.  iv. 
p.  472. 
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at  both  spasm  and  paralysis  may,  in  J 
trying  degrees,  be  present  in  the  heart's 
•rested  action  which  leads  up  to  sudden  j 
iath  in  the  angina-paroxysm.  As  far  as 
jservation  goes,  in  the  case  of  spasm  of 
te  involuntary  muscles  (other  than  the 
3art),  it  seems  as  though  abnormal,  or 
linful,  disturbance  of  rhythmic  action 
ere  almost  always  an  indication  of  weak- 
led  innervation,  rather  than  of  superttu- 
is  energy  in  the  contractile  apparatus  as 
whole.  The  spasm  of  colic,  for  instance, 
associated  with  constipation,  or  deficient 
jristaltic  action  of  the  intestines ;  the 
,lse  pains,  or  painful  spasms,  of  the  ute- 
ne  muscles  retard,  instead  of  expediting, 
le  process  of  delivery.  We  might,  there- 
ire,  not  unfairly  argue  from  these  aualo- 
es,  that  a  painful  spasm  of  the  heart 
light  be  expected  to  interfere  with  its 
lythmic  or  normal  action  quite  after  the 
lanner  of  a  paralysis,  the  abnormal  being 
ibstituted  for  the  normal  action,  and  the 
hole  sum  of  disordered  effort  being  less 
lan  the  sum  of  normal  energy  expended 
1  healthy  cardiac  action.  So  that  it 
light  very  well  be  presumed  that  painful 
sasm  is  by  no  means  unlikely  to  be  as- 
jciated  with  a  tendency  to  sudden  stop- 
age  of  the  heart's  action,  or  virtual  pa- 
ilysis,  whether  from  inhibitory  nervous 
•ritation  through  the  pneumogastrics,  or 
■om  disorders  originating  in  the  cardiac 
anglia  themselves,  and  allied  in  cbarac- 
;r  to  true  paralysis  of  muscular  energy. 
t  must,  however,  be  conceded  to  the  ad- 
ocates  of  the  theory  of  paralysis,  pure 
nd  simple,  that  nothing  but  the  presence 
f  severe  pain  in  the  angina-paroxysm, 
nd  the  absence  of  this  symptom,  as  a 
Lile,  in  purely  paralytic  affections,  tends 
3  support  the  spasm-theory  of  angina, 
'ost-mortem  examinations  have  generally 
hown  that  the  heart  is  found  flaccid, 
ither  than  rigidly  contracted  ;  and  the 
!sions  found  in  the  muscular  substance 
f  the  heart  itself  are  usually  such  as 
'ould  confirm  the  idea  of  decidedly  and 
ermanently  weakened  energy,  rather 
lian  a  disposition  to  abnormal  contrac- 
ion.  Rupture  of  the  muscular  bundles, 
D  commonl}'  observed  in  tetanus  and 
ther  severe  spasms  of  voluntary  muscles, 
as  never  been  recorded  in  sudden  deaths 
rom  angina  pectoris ;  while  ansemia, 
itty  degeneration,  and  fibro-tendinous 
ubstitution,  have  been  the  predominat- 
ig  lesions  of  the  muscular  fibres  itself, 
"he  question  as  between  spasm  and  pa- 
alysis,  therefore,  is  one  of  great  difli- 
ulty,  if  not  indeed  practically  insoluble 
a  the  present  state  of  our  knowledge. 
While  dealing  with  hypotheses  of  which 
lO  absolute  or  experimental  proof  can  be 
btained,  we  may  remark  that  vaso-motor 
pasm,  operating  indirectly  through  the 
mailer  arteries  upon  the  muscular  fibre 
f  the  heart  itself,  may  possibly  give  a 


clue  to  some  of  the  pathological  changes 
which  attend  the  paroxysm,  and  especially 
those  which  precede  dissolution.  Both 
Erichsen'  and  V.  BezoW  have  shown  that 
as  a  result  of  deligation  or  occlusion  of  the 
coronary  arteries,  the  heart's  contractions 
become  feeble  or  irregular,  and  ultimately 
cease ;  the  normal  action  being  restored 
again  on  removal  of  the  ligature  or  of  the 
compression.  Now  apart  from  the  ob- 
vious bearing  of  these  facts  upon  the  case 
of  organic  obstruction  or  constriction  of 
the  coronary  vessels  (perhaps  the  most 
clearly  established  of  all  the  permanent 
organic  changes  in  connection  with  fatal 
angina  pectoris),  is  it  not  extremely  prob- 
able that  a  similar  efiect,  or  an  aggrava- 
tion of  a  pre-existing  tendency  to  inter- 
rupted cardiac  action,  might  occur,  if  in  a 
case  of  disease  of  the  aorta  or  coronary 
arteries,  cardiac  anaemia  were  aggravated 
for  the  moment  by  vaso-motor  spasm  of 
the  smaller  arteries  within  the  heart  it- 
self? Even  without  such  preceding  or- 
ganic disease  it  is  conceivable  that  extreme 
vaso-motor  spasm  might  affect  the  cardiac 
circulation  directly  through  its  smaller 
arteries,  and  so  produce  changes  more  or 
less  similar  to  those  observed  in  the  ex- 
periments above  mentioned.  What  has 
been  already  stated,  however,  in  regard 
to  Nothnagel's  observations  would  seem 
to  show  that  really  fatal  angina  does  not 
occur  in  this  way  ;  and  that  the  first 
effects  of  general  vaso-motor  spasm  upon 
the  heart  are  more  of  the  nature  of  palpi- 
tation, or  excited  action,  than  of  inter- 
rupted or  suspended  pulsation. 

On  the  whole,  it  must  be  admitted  that 
the  ultimate  pathology  of  the  angina  par- 
oxysm does  not  admit  of  being  reduced  to 
any  very  precise  expression  or  definition ; 
but  various  more  or  less  probable  conjec- 
tures may  be  made,  in  accordance  with 
known  facts  and  experimental  researches, 
as  well  as  with  clinical  and  pathological 
observation,  to  account  for  the  facts. 
Viewing  the  paroxysm  as  a  neurosis,  we 
might  attribute  its  phenomena  partly  to 
vaso-motor  spasm,  and  partly  to  inhibi- 
tory influence  transmitted  through  the 
vagus  nerve  from  the  medulla  oblongata. 
This  latter  influence  would  account  more 
reasonably  and  probably  than  any  other 
for  those  cases  of  angina  in  which  mental 
causes  and  sudden  shocks  of  any  kind  are 
known  to  influence  the  production  of  the 
paroxysm,  without  the  intervention  of 
peripheral  changes  such  as  can  be  attri- 
buted to  vaso-motor  spasm.  In  cases, 
again,  resembling  in  their  symptoms  those 
described  by  Nothnagel,  whether  accom- 
panied by  organic  disease  or  not— cases 
in  which  coldness  of  the  surface,  deadness 

'  London  Medical  Gazette,  July  8,  1842. 
2  Centralblatt  fiir  die  Med.  Wissensoliaftcn, 
1867,  No.  23. 
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of  the  extremities,  and  perhaps  palpita- 
tiou  or  increased  rate  of  tlie  pulse  can  be 
ascertained  to  precede  the  cardiac  pain, 
there  would  be  reasonable  ground  for  pre- 
suming that  the  vaso-motor  nerves  were 
the  earliest  involved  in  the  morbid  circle, 
though  it  is  still  probable  that,  if  such 
cases  ever  end  in  sudden  death,  it  is 
through  some  more  direct  impression  on 
the  cardiac  nerves,  or  on  the  coronary  cir- 
culation. It  is  very  doubtful,  ho^vcvcr, 
whether  under  any  circumstances  fatal 
angina  pectoris  can  be  viewed  as  a  pure 
neurosis.  Much  more  probably,  the  par- 
oxysm is  the  expression  in  symptoms  of 
sudden  changes  arising,  indeed,  from 
neurotic  accidents,  but  only  assuming 
grave  importance  in  respect  of  their  co- 
incidence with  a  permanent  cause  of  det- 
riment to  the  circulation.  Either  the 
heart's  fibre  is  permanently  weakened,  or 
its  arteries  are  obstructed  and  diseased, 
or  the  general  arterial  circulation  is  dis- 
turbed through  disease  in  the  first  part  of 
the  aorta,  aneurismal  or  other.  In  cer- 
tain cases  it  may  be  that  the  innervation 
of  the  heart  is  directly  implicated  in  or- 
ganic disease  ;  at  least  in  two  cases  of  this 
kind'  the  cardiac  plexus  and  cardiac 
branches  of  the  vagus  were  found  to  be 
compressed  in  connection  with  angina- 
paroxysms  which  proved  fatal ;  though 
probably  the  inferences  which  have  been 
drawn  from  these  rare  instances  may  not 
be  applicable  to  the  general  pathology  of 
the  subject.  But  whatever  be  the  nature 
of  the  permanent  change  underlying  the 
disease,  its  effect  in  the  most  characteris- 
tic cases  is  not  much  felt  when  the  circula- 
tion is  in  a  moderately  tranquil  state.  In 
some  of  the  very  worst  cases,  indeed,  it 
has  been  clearly  ascertained  that  very 
shortly  before  a  fatal  paroxysm  the  pa- 
tient has  been  in  a  state  of  entire  comfort 
and  tranquillity,  with  a  regular  and  nor- 
mally acting  heart,  and  all  the  functions 
apparently  so  well-adjusted  as  to  involve 
no  appearance  of  any  disease  tending  to 
shorten  life.  Usually  there  is  an  incapa- 
city for  sudden  or  severe  exertion,  and  a 
liability  to  grave  disturbance  under  strong 

'  Heine,  in  Mailer's  Archiv,  1841,  p.  236  ; 
and  Laucereaux,  in  Gazette  Medicale,  1867, 
p.  432.  In  the  former  case  the  heart  was  at 
times  observed  to  cease  beating  for  several 
seconds,  and  at  these  times  there  was  a  feel- 
ing of  indescribable  anxiety,  like  that  of  an- 
gina pectoris  ;  in  the  intervals  of  the  parox- 
ysms the  patient  felt  perfectly  well.  The 
right  phrenic  nerve,  the  nervus  cardiacus 
magnns,  and  the  pulmonary  branches  of  the 
left  vagus  were  all  involved  in,  or  compressed 
by,  calcareous  deposits.  In  Lanoereaux's 
case,  the  cardiac  plexus  was  found  vascular, 
and  compressed  by  exudation  ;  but  the  coro- 
nary arteries  were  also  obstructed,  and  the 
aorta  was  diseased.  The  patient  died  of  angina 
pectoris,  in  a  paroxysm. 


emotion ;  but,  on  the  other  hand,  a  pa- 
tient has  been  known  to  say,  v:illiin  three 
days  of  his  death,  in  a  paroxiism,  "lean 
walk  with  ease  ten  or  fifteen  miles,  after  I 
have  been  stopped  three  or  four  times  at 
intervals  of  a  hundred  yards.'"  In  such 
cases  the  paroxysms  ai-e  plainly  neurotic  ; 
but  the  disease  is  nevertheless  not  a  pure 
neurosis.  It  is,  on  the  contrary,  obviously 
of  a  complex  character,  involving  a  per- 
manent nucleus,  so  to  speak,  of  organic 
change,  together  with  a  neuralgic  element, 
more  or  less  pronounced,  and,  connected 
with  this,  perhaps  as  a  refiected  neurosis 
in  some  cases,  an  element  of  motor  dis- 
turbance in  the  heart's  action,  which  may 
in  some  cases  be  of  vaso-motor  origin, 
while  in  others  it  may  be  more  directly 
determined  through  the  inhibitory  fila- 
ments of  the  vagus.  It  is  probably  in  the 
former  class  of  cases  that  the  action  of 
nitrite  of  amyl  is  most  immediately  and 
surely  productive  of  benefit. 

There  remains  for  remark  only  one  ob- 
scure, and  apparently  non-essential,  part 
of  the  pathology  of  angina  pectoris,  viz., 
the  nature  of  the  cerebral  accidents  we 
have  indicated  in  the  description  of  the 
disease  as  sometimes  coinciding,  some- 
times alternating,  with  the  more  decid- 
edly cardiac  attacks.  It  is  to  be  observed 
that  among  these  accidents  spasms,  giddi- 
ness, temporary  attaclis  of  coma,  associ- 
ated with,  or  followed  by,  various  dis- 
orders of  the  special  and  general  sensi- 
bility, are  common  ;  while  on  the  other 
hand,  paralysis,  either  spinal  or  cerebral, 
is  rare.  These  facts  point  strongly  in  the 
direction  of  a  neurosis,  and  very  probably 
a  vaso-motor  neurosis,  of  the  cerebral 
circulation  ;  and  we  know  that  in  animals 
most  of  the  symptoms  above  referred  to 
may  be  induced  artificially,  by  cutting  off 
the  arterial  vascular  supply  of  the  brain 
and  medulla  oblongata,  as  in  the  well- 
known  experiments  of  Sir  Astley  Cooper. 

The  Prognosis  of  angina  pectoris  is  diffi- 
cult to  realize  in  individual  cases,  in  pro- 
portion to  the  absence  of  clear  Imes  of 
distinction  between  this  and  tlie  various 
affections  resembling  Heberden's  angma, 
which  we  have  discussed  in  various  parts 
of  this  article.  Probably  a  critically  ex- 
act, or  absolute,  prognosis,  could  only  be 
founded  on  a  knowledge  of  the  nature  and 
extent  of  the  organic  changes  underlymg 
the  paroxysmal  neurosis  ;  and  although 
we  have  alreadv  indicated  a  doubt  as  to 
whether  the  latter  ever  termmates  fatally 
in  the  absence  of  such  organic  changes, 
vet  it  is  beyond  all  question  that  the 
'amount  of  organic  disease  which  can  be 
detected  in  any  given  case  durii^g  life  is 
a  most  insecure  guide  m  estimating  the 


1  ■\Valshe,  Diseases  of  Heart  and  Aorta,  4th 
edit.,  p.  199,  note. 
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)robabilities  of  death  during  a  paroxj-sm 
n  that  particular  case.  "  It  is  accordant 
vith  ray  experience,"  says  Dr.  Walshe, 
'  that  fatal  angina  is  more  to  be  dreaded 
n  association  with  organic  defects,  either 
lifflcult  or  impossible  to  diagnose  (such  as 
light  fatty  metamorphosis  and  calcified 
oronary  arteries),  than  with  those  grave 
ornis  of  structural  mischief  that  are 
eadily  discoverable  by  physical  examina- 
ion."  '  Add  to  this  that  the  mere  infer- 
nce  from  symptoms  as  to  the  gravity  of 
he  prognosis  is  likewise  extremely  open 
o  fallacy  ;  inasmuch  as  a  series  of  com- 
larativelj'  mild  or  lessening  attacks  may 
ometimes  (under  apparently  unchanged 
onditions)  be  succeeded  by  the  most  vio- 
ent  or  dangerous,  even  fatal,  paroxysms; 
shile  on  the  other  hand,  one  or  more  at- 
acks,  very  nearly  fatal,  may  be  follo^vcd 
ly  a  long  interval  of  comparative,  or 
Lcarly  complete,  freedom.  From  this 
:ilemma  there  is,  in  the  present  state  of 
ur  knowledge,  no  escape  ;  and  all  that 
i'c  can  do,  therefore,  towards  the  estab- 
ishment  of  a  guarded  and  limited  prog- 
osis  in  any  case,  is  to  study  carefully  its 
idividual  features,  and  particularly  the 
elation  of  the  SMuptoms  to  particular 
auses  of  agLjravation,  or  of  relief.  Gen- 
rally  speaking,  a  form  of  disease  which 
ields,  gradually,  to  carefully  pursued 
ygienic  treatment,  and  in  which  the 
aroxysms  arc  obviously  under  the  con- 
L-ol  of  the  remedies  about  to  be  discussed, 
i  relatively  favorable  ;  while  the  opposite 
idications  justify  the  gravest  prognosis. 
lu  absolutely  favorable  prognosis  could 
nly  be  justified  by  circumstances  tending 
)  place  the  disease  in  the  category  of 
seudo-angina,  as  above  indicated  ;  and 
ideed  it  may  be  generally  observed  that 
le  gravity  of  cases  of  angina  in  the  cx- 
erience  of  individual  observers  is  often 
)und  to  be  in  an  inverse  proportion  to 
leir  estimated  frequency,  cases  of  hys- 
jria,  intercostal  neuralgia,  spasmodic 
yspncea,  &c.,  being  admitted  by  some 
lore  freely  than  others  into  the  category 
f  angina.  There  seems  no  reason  to 
oubt,  however,  that  a  person  affected 
ith  absolutely  typical  angina  pectoris 
lay  survive  for  years,  even  after  repeated 
aroxysms;  and  in  some  cases,  apparently 
f  the  most  threatening  kind  at  one  stage 
f  their  progress,  the  disease  has  been  so 
ir  reduced  in  its  frequency  and  severity 
lat  we  may  even,  perhaps,  speak  of  such 
ises  as  cured,  in  a  practical  sense.  But 
ires  of  this  kind  are  rarely,  if  ever,  re- 
irded  with  such  minute  attention  to  de- 
lils  as  to  inspire  confidence,  apart  from 
16  credit  due  to  the  reporters ;  and  per- 
aps  even  the  statements  of  Hcberden  as 
)  the  long  survival  of  some  of  the  cases 
lentioned  in  his  first  paper  (see  p.  680, 

'  Op.  cit.  p.  201. 


note)  may  require  qualification  on  the 
ground  that  clear  evidence  is  wanting  as 
to  the  absolutely  typical  character  of  the 
symptoms  referred  to.'  Among  cases 
actually  ending  by  a  fatal  paroxysm,  it 
has  not  occurred  to  me  personally  to  have 
been  informed  of  a  longer  duration  than 
six  or  seven  years,  counting  from  the  first 
well-defined  seizure ;  but  I  have  known 
more  than  one  instance  of  survival  for 
much  longer  periods,  after  attacks  bear- 
ing so  much  resemblance  to  true  angina 
as"  only  to  have  required  death  to  have 
occurred  in  a  paroxysm,  as  a  conclusive 
argument  for  considering  them  to  be  typi- 
cal instances  of  the  disease.  In  John 
Hunter's  case,  as  we  have  seen  (assuming 
the  first  attack  of  supposed  gout  in  the 
stomach  to  have  been  really  identical  in 
character  with  succeeding  seizures)  a  du- 
ration of  rather  more  than  twenty  years, 
with  numerous  intervals  of  tolerable 
health  and  great  mental  activity,  may  be 
regarded  as  well  established.  Dr.  Walshe 
has  "  met  with  an  instance  in  which  there 
was  the  strongest  evidence  that  the  first 
paroxysm  had  occurred  twenty-four  years 
prior  to"my  interview  with  the  patient."* 
And,  in  the  general  experience  of  physi- 
cians who  have  had  occasion  to  see  much 
of  cardiac  disease,  it  is  by  no  means  un- 
common to  find  cases  of  valvular  or  other 
very  positive  and  well-defined  organic 
disease,  in  which  symptoms  of  a  danger- 
ous or  proximately  fatal  kind,  probably 
more  or  less  allied  to  angina,  have  pre- 
ceded the  fatal  issue  by  an  interval  of  very 
many  years  ;  sometimes,  indeed  (as  in 
the  case  of  the  Rev.  Dr.  Guthrie,  already 
referred  to')  for  more  than  a  quarter  of  a 
century.  Such  cases,  however,  are  rarely 
quite  typical  instances  of  Heberden's  an- 
gina, and  accordingly  only  a  small  pro- 
portion of  them  are  characterized  by  the 
very  sudden  ending  proper  to  the  disease 
as  described  in  the  "Commentaries."  It 
is  difficult  to  obtain  exact  clinical  histories 
of  cases  extending  over  so  many  years, 
but  in  one,  in  which  I  was  consulted  in 
1872,  and  which  terminated  fatally  some 
months  ago,  there  was  reason  to  suppose 


■  It  is  at  least  worth  noting  (though  xlie 
omission  may  be  accidental)  that  in  the  Com- 
mentaries these  statements  are  not  repeated ; 
and  perhaps  the  language,  though  carefully 
guarded,  admits  of  the  inference  that  thirty 
years  of  additional  experience  had  rather  in- 
creased than  diminished  Heberden's  sense  of 
the  gravity  of  the  prognosis.  "  Exittis  hujus 
ajfectus  est  perquam  mcmorahilis.  Qui  euim  eo 
teneniiir,  siquidcm,  nulla  casu  interveniente,  angina 
pectons  ad  ax[Any  pervenerit,  omnes  repente  cor- 
Tuunt,  et  fere  momenta  pereunt.''^  .  .  .  '^Um~ 
cum  vidi  (tegrum) ,  in  quo  hoc  malum  sponte  stui 
finitum  est.'''' 

2  Op.  cit.  p.  200. 

^  See  ante,  p.  686,  note. 
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that  the  foundations  of  the  aortic  valvular 
lesion  of  which  the  physical  signs  were 
apparent,  and  of  which  the  obvious  symp- 
toms had  certainly  existed  many  years 
before  1872,  had  been  laid  as  early  as 
185'-!,  when  the  patient  had  suffered  from 
pulmonary  hemorrhage.  The  threatening 
symptoms  present  on  that  occasion  had 
been  popularly  attributed  to  a  consump- 
tive tendency,  but  Dr.  Christison,  who 
was  consulted,  had  evidently  detected 
some  valvular  lesion  of  the  heart,  and  had 
carefully  questioned  the  patient  as  to  its 
possible  rheumatic  origin.  It  is  not,  in- 
deed, certain,  or  even  perhaps  very  prolja- 
ble,  that  well-marked  and  considerable 
aortic  regurgitation  existed  at  this  period, 
nor  is  it  possible  now  to  ascertain  at  what 
precise  interval  after  the  first  commence- 
ment of  the  disease  the  angina-like  symp- 
toms, which  were  notably  present  when  I 
saw  the  patient,  first  became  apparent. 
What  I  can  personally  aftirra  is,  that  in 
1872  the  symptoms  and  physical  signs 
were  those  of  old-established  aortic  regur- 
gitation, with  very  considerable  hyper- 
trophy of  the  left  ventricle,  and  all  the 
usual  concomitants  ;  and  notwithstanding 
this,  the  patient  assured  me  that  so  late 
as  1870  he  had  explored  the  Aletsch  gla- 
cier, and  on  other  occasions,  from  about 
1865  onwards,  had  been  able  to  carry  out 
walking  tours  in  Switzerland,  the  Tyrol, 
and  the  Dolomite  country,  the  character 
of  which  may  be  inferred  from  his  having 
walked  over  the  Monte  Moro  pass  and 
the  Gemmi,  visited  the  Mer  de  Glace, 
and  gone  nearly  to  the  Jardiu,  in  .addi- 
tion to  all  the  usual  excursions  about 
Chamouuix.  Moreover,  this  gentleman 
was  in  1872  performing  the  duties  of  a 
parish  clergyman  in  a  populous  place, 
sparing  himself  somewhat,  indeed,  in 
visiting,  but  preaching  often  more  than 
once  a  day,  and,  as  he  affirmed,  without 
any  apparent  injury  or  physical  exhaus- 
tion ;  and  the  question  most  urgentl}^  and 
repeatedly  pressed  upon  his  medical  ad- 
visers was  as  to  his  carrying  out  an 
engagement  of  marriage,  entered  into 
several  years  before,  and  maintained  with 
full  knowledge  on  both  sides  of  the  pre- 
carious condi'tion  of  his  bodily  health.  I 
need  not  say  that  no  medical  encourage- 
ment to  this  step  could  be  obtained  ;  but 
the  marriage,  nevertheless,  took  place  in 
about  a  year  after  I  was  first  consulted, 
and  the  death  of  this  patient  not  long  ago 
shows  how  real  was  his  danger,  and  at  the 
same  time  what  a  terrible  burden  of  posi- 
tive organic  disease  may  be  borne  without 
apparently  "giving  in,"  by  one  whose 
objects  in  life  are  of  sufficient  importance 
to  induce  him  to  disregard  the  silent 
warnings  of  internal  suffering.  In  yet 
another  case  known  to  me,  in  which, 
however,  the  symptoms  were  far  more 
decidedly  and  typically  those  of  angina 


pectoris,  while  the  physical  signs  were 
much  less  manifest  than  in  the  preceding 
case,  the  patient  was  able  to  make  uumei^ 
ous  long  journeys  to  the  Holy  Land, 
Egypt,  &c.,  and  always  felt  hiiiist'lf  the 
better  for  them.  This  patient  in  the  end 
perished  suddenly. 

The  Treatment  of  angina  pectoris 
resolves  itself  naturally  into  two  depart- 
ments, viz.,  that  of  the  paroxysm,  and 
that  of  the  intervals.  Tlic  former  treat- 
ment is  essentially  pahiativc,  and  di- 
rected exclusively  to  the  urgent  symp- 
toms then  existing  ;  the  latter  aims  at 
being  founded,  in  a  wider  sense,  upon  the 
diagnosis  and  prognosis  of  the  individual 
case,  after  a  complete  examination  into 
the  state  of  all  the  bodily  functions. 

Ileberden's  views  of  treatment  were 
limited  to  the  first  indication — the  control 
of  the  paroxysm.  "V.'ine  and  cordials 
taken  at  going  to  bed  ■\\ill  prevent,  or 
weaken  the  night  fits  ;  but  nothing  does 
this  so  efFoctually  as  opiates.  Ten,  fif- 
teen, or  twenty  drops  of  the  tinctura 
Thebaica  taken  at  lying  down  will  enable 
those  to  keep  their  beds  till  morning  who 
had  been  forced  to  rise,  and  sit  up,  two 
or  three  hours  every  night  for  many 
months.'"  "We  have  already  seen  that 
Ilcberden  altogether  repudiated  the  (so- 
called)  antiplilogistic  treatment  as  inap- 
plicable to  this  disease,  which  he  con- 
sidered as  belonging  to  the  order  of 
spasms,  not  of  inliammations.  In  his 
later  work  he  repeats  in  general  terms  the 
above  recommendations,  and  adds  to  them 
a  single  phrase  in  favor  of  rest  and 
warmth.  He  has  seen  an  approach  to  a 
cure  in  one  case,  where  the  patient  pre- 
scribed to  himself  the  labor  of  sawing 
wood  for  half  an  hour  e\'ery  day.  Be- 
yond this,  ho  has  little  or  nothing  to  tell, 
and  does  not  profess  to  have  greatly  ad- 
vanced the  cure  of  a  disease,  "  qui  vix  ad 
hue  locum,  aut  nomen  in  medicorum 
libris  iavenit. "  It  may  be  fairly  inferred 
from  these  expressions,  that  Ileberden's 
views  of  the  treatment  of  angina  remamed 
almost  stationary  for  at  least  thirty  years  ; 
and  that  here,  as  in  the  matter  of  prog- 
nosis, he  does  not  appear  to  have  gamed 
confidence  with  his  advancing  experience. 
The  treatment  of  the  paroxysm  by  opiates 
and  stimulants  of  various  kinds  has  m 
fact  been  repeated  by  almost  all  the  lead- 
ing authorities,  and  is  even  now  the  only 
medical  treatment  which  can  be  said  to 
have  received  general  assent.  Latham, 
Stokes,  and  Walshe,  among  our  more 
modern  authors,  concur  in  recommending 
from  forty  to  sixty  drops  of  laudanum, 
together  with  wine,  hrandy,  or  aromatic 
spirits  of  ammonia,  repeated  according  to 
the    violence    of   the    paroxysm.      lioft- 
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manii's  anodyne,  or  sulphuric  ether  in 
half-drachni  doses,  has  been  a  favorite 
remedy  -with  many  ;  and  musk,  camphor, 
and  otlier  anti-spasmodics,  have  also  been 
employed,  thougli  confessedly  of  less 
value  than  ether,  which  has  also  been  fol- 
lowed by  good  results  when  administered 
by  inhalation.  Of  late  years,  opium  has 
been  given  hypodermically,  and,  it  is 
stated,  with  more  immediate  as  well  as 
more  successful  results  than  when  ad- 
ministered by  the  mouth.  In  so  far  as 
the  principle  of  the  treatment  can  be  in- 
ferred from  the  success  that  has  attended 
those  remedies  in  some  eases,  it  would 
appear  that  a  rapidly  induced  narcotism, 
benumbing  the  sensory  nerves  and  extend- 
ing, perhaps,  to  the  centre  through  which 
painful  sensory  impressions  are  reflected 
in  the  form  of  a  paralyzing  or  inhibitory 
influence  on  the  lieart,  by  the  motor  fibres 
of  the  pneumogastric,  is  the  first  object  to 
be  accomplished  in  the  presence  of  over- 
whelming pain,  while  the  second  and  not 
less  important  object  is  to  stimulate  the 
heart's  action  by  all  the  known  excitants 
of  the  circulation.  AVarmth  to  the  ex- 
tremities and  to  the  epigastrium,  sina- 
pisms to  the  thorax,  and  sometimes  be- 
tween the  shoulders  or  at  the  back  of  the 
neck,  may  be  regarded  also  as  additional 
means  of  fulfilling  the  latter  indication, 
and  of  assisting  the  cardiac  contractions 
by  their  influence  on  the  vaso-motor 
nerves.  In  my  own  experience,  no  reme- 
dial agencies  have  appeared  more  power- 
ful than  warm  pediluvia  with  mustard, 
and  fomentations  applied  at  the  same 
time  to  the  arms  and  thorax,  as  hot  as 
they  can  well  be  borne.  "With  these,  and 
with  ether  and  other  diffusible  stimulants, 
I  have  often  been  able  to  dispense  with 
the  use  of  large  opiates,  in  doubtful  cases, 
or  in  cases  where  they  seemed  to  be  in 
some  respects  contra-indicated.  It  is 
well,  if  possible,  to  be  informed  of  the 
condition  of  the  kidneys,  and  of  the  lungs 
before  prescribing  opiates.  Dr.  Stokes' 
evidently  looks  upon  large  opiates  as  un- 
safe where  fatty  degeneration  of  the 
heart's  fibre  is  suspected  :  and  Kiemeyer^ 
discountenances  narcotics  altogether. 
The  use  of  opium,  however,  is  too  valua- 
ble in  typical  cases  of  Ileberden's  angina, 
when  apparently  uncomplicated,  to  be 
readily  given  up.  It  should  be  given 
with  discretion,  its  effects  being  carefully 
watched  ;  and  it  should  probably  be  with- 
held, or  given  in  extremely  moderate 
doses,  wherever  there  is  risk  of  ura;mia, 
or  of  bronchial  and  pulmonary  sudden 
congestion  or  oedema,  or  of  the  cerebral 
accidents  that  accompany  angina  in  cer- 
tain cases,  especially  those  in  which  the 


'  Diseases  of  ttie  TI(%nrt  and  Aorta,  p.  489. 
^  Text-boolc  of  Practical  Medicine,  Ameri- 
can translation,  vol.  i.  p.  371. 


cardiac  fibre  is  the  seat  of  degeneration. 
In  these  cases,  too,  it  is  not  usual  for  the 
mere  pain  of  angina  to  be  so  threatening, 
■per  ,se  as  to  suggest  opium  in  the  same 
high  doses  as  in  the  more  typical  instances 
where  the  paroxysm  occurs  in  the  midst 
of  apparent  good  health. 

Hydrate  of  chloral,  from  its  well-marked 
sedative  and  anodyne  powers,  has  been 
suggested  as  a  substitute  for  opium  in 
cases  of  painful  angina  ;'  but  on  the  other 
hand,  the  depressing  action  of  chloral- 
hydrate  in  large  doses  has  been  supposed 
to  be  a  fatal  objection  to  its  employment 
in  cases  of  weakened  cardiac  action.  My 
experience  of  this  remedy  in  severe  cases 
resembling  angina  pectoi'is  is  limited  to 
one  case,  but  it  is  so  remarkable  as  to  de- 
serve notice  here.  John  McN.,  £et.  35, 
was  subject  to  paroxysms  of  intense  car- 
diac suffering,  of  a  rather  obscurely  pain- 
ful character,  but  with  considerable 
orthopnfea,  palpitation,  sleeplessness,  and 
frightful  dreams.  Plis  symptoms  are 
more  particularly  referred  to  in  an  earlier 
part  of  this  article,  and  from  a  very  care- 
ful consideration  of  them  I  arrived  at  the 
conclusion  that  they  were  essentially  of 
the  character  there  described  as  angina 
sine  dolore,  with  slight  bronehitic  compli- 
cation, and  slightly  albuminous  urine — 
sp.  gr.  1013-20.  The  heart's  action  was 
irregular,  and  the  ph3'sical  signs  pointed 
unmistakably  to  hypertrophy  of  the  heart 
and  liver,  with  valvular  and  (probably) 
arterial  disease.  The  details  are  too  com- 
plicated to  be  introduced  here,  but  ray 
diagnosis  was — Aortic  insufficiency,  with 
aneurism.  The  case  was  certainly  not 
one  in  which  extreme  doses  of  any  nar- 
cotic would  have  been  regarded  as  expe- 
dient ;  but,  guided  by  experience  ac- 
quired before  he  applied  to  me,  I  allowed 
this  patient  to  have  thirty  grains  of  hy- 
drate of  chloral  to  obviate  the  sleepless- 
ness, and  if  possible  to  ward  off  the  at- 
tacks. It  answered  well  the  first  night, 
and  on  a  succeeding  occasion  the  same 
dose  was  ordered,  and  was  to  be  given  a 
little  before  midnight.  By  a  misunder- 
standing of  the  directions  three  drachms 
of  hydrate  of  chloral  were  sent  instead  of 
a  like  quantity  of  the  usual  syrup,  and 
this  being  in  one  dose,  apparently  to  be 
given  as  a  draught,  the  patient  took  180 
grains  at  once  of  chloral-hydrate,  from  tlie 
hands  of  a  night-nurse,  after  a  restless 
and  disturbed  evening,  at  11.30  P.  M. 
Next  morning  I  found  him  very  drowsy, 
but  not  quite  comatose,  as  he  could  be 
roused  to  give  rational  answers  as  to  liis 
own  condition  ;  the  breathing  was  quiet, 
and  only  slightly  stertorous.  The  pupils 
were,  on  the  whole,  contracted,  but  vari- 
ably so  ;  the  pulse,  which  had  been  irreg- 

'  Strange,  Medical  Times  and  Gazette,  Sept. 
4,  1870. 
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ulai"  m  rhj'thm,  was  decidedly  more  natu- 
ral than  before  ;  the  face  \\'a,s  a  little  con- 
gested, and  the  eyelids  puffy,  but  tlie 
surface  generally  warm,  and  the  whole 
appearances  not  such  as  to  justify  any 
very  great  alarm,  especially  as  at  the  time 
it  was  supposed  that  only  thirty  grains  of 
chloral-hydrate  had  been  given,  the  mis- 
take being  found  out  afterwards.  The 
patient  gradually  recovered  from  the 
effects  of  the  overdose,  and  it  is  very  re- 
markable that  he  always  continued  to  at- 
tribute to  this  happy  accident  (as  it  might 
be  called,  speaking  of  the  result  ouly)  a 
comparative  immunity  afterwards  from 
the  angina-like  symptoms.  The  irregu- 
larity of  the  pulse  recurred  after  the 
effects  of  the  overdose  of  chloral  had 
passed  off",  but  under  repeated  doses  of 
from  thirty  to  sixty  grains  he  became 
much  better  in  all  respects,  and  a  course 
of  iodide  of  potassium,  with  careful  hj'- 
gienic  management,  accomplished  what, 
so  far  as  the  more  immediately  urgent 
symptoms  are  concerned,  may  almost  be 
called  a  temporary  cure  of  a  very  perilous 
condition.  This  man  is  now  performing 
regulated  duties  as  a  railway  servant,  and 
is  still  occasionally  taking  hydrate  of 
chloral,  though  warned  not  to  allow  it  to 
become  a  regular  habit.  It  is  clear,  there- 
fore, that  in  some  cases,  at  least,  of  angina 
pectoris  chloral-hydrate  might  probaljly 
with  advantage  replace  opium  in  the 
treatment,  and  that  irregvilarity  of  the 
heart's  action  does  not  always  prove  a 
contra-indication  to  its  use. 

Inhalations  of  chloroform  have  been 
proposed,  and  in  some  cases  employed, 
for  the  reUef  of  painful  angina  ;  but,  from 
the  supposed  tendency  of  deep  cliloroform- 
ansesthesia  to  paralyze  the  heart,  this 
remedy  has  never  been  warmly  supported 
or  largely  employed  by  physicians  in  such 
cases.  The  inhalation  of  ether  seems 
preferable  as  attended  wath  less  risk ; 
and  chloroform,  if  given  at  all,  should  be 
in  doses  short  of  complete  anresthesia, 
whether  by  inhalation  or  by  the  mouth. 

Of  all  the  more  modern  additions,  how- 
ever, to  the  resources  of  the  physician  in 
the  angina-paroxysm,  the  most  important 
by  far  appears  to  be  the  employment  by 
hihalation  of  nitrite  of  amyl,  as  first  rec- 
ommended by  Dr.  B.  W.  Richardson, 
and  successfully  carried  out  on  a  basis  of 
careful  clinical  and  experimental  observa- 
tion in  angina  by  Dr.  Lauder  Brunton. 
We  have  already  indicated  in  this  article 
the  nature  of  the  scientific  evidence  on 
which  this  therapeutic  suggestion  rests, 
and  have  now  only  to  consider  the  details 
of  purely  clinical  experience  in  relation 
to  this  remedy,  and  the  qualifications  and 
cautions  required  in  its  employment.  On 
this  subject  our  knowledge  is  still  very 
incomplete,  but  it  is  none  the  less  neces- 
sary to  place  on  record  here  whatever  can 


be  said  to  be  well  established  as  a  guide 
to  the  practitioner. 

My  own  experience,  I  may  remark  in 
passing,  is  certainly  favorable  to  the  use 
of  this  remedy,  not  only  in  positive  an- 
gina pectoris,  but  also  in  many  cases  of 
cardiac  asthma,  and  even  of  true  spas- 
modic asthma  without  cardiac  complica- 
tion. In  the  very  few  cases  of  typical 
angina  in  which  I  have  prescribed  it,  I 
have  had  distinct  testimony  as  to  the  re- 
lief afforded,  although  my  opportunities 
of  close  observation  of  the  actual  parox- 
ysms have  not  been  such  as  to  enable  me 
to  add  anything  of  real  value  to  the  state- 
ments of  other  observers.  Looking  to 
the  practical  aspects  of  the  question,  there 
is  probably  no  single  observation  hitherto 
made  which,  as  a  simply  clinical  narra- 
tive, can  rank  beside  the  history  of  his 
own  case  by  Dr.  "\V.  Herries  Madden  of 
Torquay.'  We  shall  therefore  give  here 
some  details  of  this  remarkable  personal 
experience. 

Dr.  Madden  seems  to  have  suffered  from 
a  temporary  break-down  in  health  at  '24 
years  of  age,  "with  obscure  heart-symp- 
toms, and  threatened  lung  mischief." 
His  father  had  died  shortly  before  from 
angina  pectoris — "the  organic  cause  in 
his  case  being  atheromatous  obstruction 
of  the  coronary  arteries."  In  the  winter 
of  1859,  at  about  44  years  of  age.  Dr. 
Williams  detected  slight  mitral  incompe- 
tency. In  the  spring  of  1871,  Dr.  Glad- 
den records  that  he  suflfered  from  an 
attack  of  bronchitis,  with  great  nervous 
prostration,  but  recovered  in  autumn,  and 
was  able  to  perform  all  his  usual  duties 
during  the  next  winter  and  spring,  in  the 
midst  of  "a  good  deal  of  professional 
anxiety  and  much  painful  worry  of  a  dif- 
ferent nature."  On  July  the  8th,  ls72 
(at  57  years  of  age),  he  had  his  first  at- 
tack of  angina,  which  occurred  "sud- 
denly, without  the  slightest  warning," 
and  was  characterized  by  "pain  extend- 
ing across  the  front  of  the  chest,  along 
the  inside  of  the  left  arm,  and  across  the 
chin."  In  about  ten  days  the  frequent 
recurrence  and  increased  severity  of  the 
attacks  compelled  him  to  desist  from  all 
professional  duty.  Notwithstandmg  the 
repose  so  obtained,  the  attacks,  after  a 
few  days'  interval,  continued  to  increase 
in  violence,  lasting,  for  the  most  part,  for 
a  quarter  of  an  hour  or  twenty  mmutes, 
and  recurring  frequently  at  mtervals  of 
about  three  hours.  "Various  remedies 
were  tried,  but  with  little  or  no  beneht. 
Hypodermic  morphia  was  the  most  use- 
ful but  it  was  impossible  to  employ  it 
often  enough  without  producing  danger- 
ous narcosis."  At  this  period  Dr.  Mad- 
den was  led,  after  considerable  hesitation, 
to  give  a  trial  to  the  nitrite  of  amyl, 
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which  he  had  previously  supposed  to  he 
suitable  only  for  those  casus  in  which 
tlie  face  was  pallid  during  the  paroxysm. 
"As  mine  was  flushed,"  he  writes,  "I 
dismissed  from  my  mind  all  thoughts  of 
trying  it,  and  paid  the  penalty  of'  hasty 
conclusions  in  the  shape  of  a  large  amount 
of  acute  sutlcriug. "  The  result  of  the 
first  trial  of  live  drops,  inhaled  during  a 
severe  attack  in  the  night,  "was  truly 
wonderful.  The  spasm  was,  as  it  were, 
strangled  at  its  birth.  It  certainly  did 
not  last  two  minutes,  instead  of  the  old 
weary  ticinty.  And  so  it  continued.  The 
frequency'  of  the  parox^'sms  was  not  di- 
minished for  some  time  ;  but  then  they 
were  mere  bagatelles  as  compared  with 
their  predecessors.  Under  these  improved 
circumstances,  strength  gradually  return- 
ed ;  the  attacks  became  less  and  less  fre- 
quent, and  finally  ceased.  At  the  time 
of  writing  these  lines  (October  31,  1872) 
I  have  not  had  an  attack  for  five  weeks, 
and  have  resumed  my  ordinary  duties,  of 
course  with  care."  It  is  most  satisfac- 
tory to  he  able  to  add,  from  a  private 
letter  with  which  the  author  has  been 
favored,  from  Dr.  iMadden,  that  his  con- 
fidence in  the  remedy  continues  unabated, 
but  that  at  this  date  (August,  1K75)  he 
has  not  required  to  use  it  for  a  consider- 
able time. 

As  regards  the  more  obvious  effects  of 
the  inhalation  of  nitrite  of  amy],  Dr. 
Madden  records  that  "the  first  ellect  was 
often  bronchial  irritation,  causing  cough  ; 
tlien  quickened  circulation  ;  then  a  sense 
of  great  fulness  in  the  temples,  and  burn- 
ing of  the  ears  ;  then  a  violent  commo- 
tion in  the  chest,  tumultuous  action  of 
the  heart,  and  quick  respiration.  The 
angina  pain  died  out  first  in  the  chest, 
next  in  the  left  upper  arm,  and  last  of  all 
in  the  wrist,  where  it  was  usually  ex- 
tremely severe.  .  .  .  When  the  pain  had 
ceased  there  was  generally  for  some  time 
a  strong  involuntary  tendency  to  suspen- 
sion of  breathing,  each  prolonged  pause 
being  followed  by  a  very  deep  irispiration. 
There  was  not  at  any  time  the  slightest 
confusion  of  thought,  or  disturbance  of 
vision,  but  occasionally  slight  and  tran- 
sient headache."  The  physical  signs  in 
Dr.  Maddcn's  case  seem  to  have  varied 
somewhat,  and  latterly  had  more  the 
characters  of  aortic  than  of  mitral  dis- 
ease. The  description  of  the  peculiar 
subjective  sensations  connected  with  the 
heart-pang  in  this  case  has  been  already 
quoted  at  p.  608,  note  2. 

It  can  be  but  rarely  that,  in  a  disease 
so  paroxysmal  and  uncertain  in  its  char- 
acters as  angina  pectoris,  the  conditions 
of  a  therapeutical  experiment  can  be  so 
perfectly  attained  as  in  this  case.  The 
hereditary  predisposition,  the  age  and  sex 
of  the  patient,  the  proved  existence  of 
positive  cardiac  disease,  and  the  vivid  and 


personal  narrative  of  the  symptoms,  com- 
bine in  a>saring  us  that  the  angina  was 
of  the  most  formidable  kind,  and  all  but 
typical,  if  not  indeed  absolutely  so,  in 
character.  On  the  other  hand,  the  relief 
^^•as  so  marked,  so  strikingly  instantane- 
ous, and  so  frequently  observed  in  re- 
peated par()xy^nls,  as  to  leave  no  doubt  of 
the  control  exercised  by  the  remedy.  And 
further,  the  ultimate  relief  amounts  to 
something  more  than  a  palliative  reme- 
dial action ;  something,  indeed,  closely 
approaching  the  character  of  a  cure. 
Further,  as  Dr.  Madden  has  remarked, 
the  relief  is  shown  not  to  ha\e  been  con- 
tingent upon  the  external  evidences  of 
vaso-motor  disturbance  during  the  parox- 
ysm, although  closely  associated  (as  in 
Dr.  Brunton's  case)  with  the  physiological 
action  of  the  remedy  in  relaxing  arterial 
tension.  It  is  to  be  remarked,  however, 
that  beyond  the  more  obvious  facts,  no 
vcrj'  exact  observations  were  made  in  Dr. 
!Madden's  case  as  to  the  connection  be- 
tween the  attacks  of  angina  and  vaso- 
motor changes.  "The  presence  of  in- 
tense pain,"  he  says,  "  is  not  favorable  to 
the  exercise  of  calm,  philosophic  analysis, 
and  I  can  only  tell  what  I  felt." 

But  althougli  this  case,  and  others  more 
or  less  resembhng  it  which  have  been 
published,  give  the  utmost  assurance  of 
the  beneficial  action  of  nitrite  of  aniyl  in 
the  angina  paroxysm  as  a  fact  ascertained 
by  experience,  j'et  the  moment  we  pro- 
ceed beyond  the  mere  fact,  we  find  the 
question  of  the  modus  operandi,  indica- 
tions, and  contra-indications  of  the  remedy 
surrounded  with  difficulties  which  have 
not  as  3  et  been  resolved  by  scientific  ob- 
servation. It  has  been  conniionly  sup- 
posed that  the  action  of  the  amyl-nitrite 
is  purely  peripheral,  i.  e.,  on  the  vaso- 
motor nerves  of  the  vessels  only,  apart 
from  the  vaso-motor  nervous  centre  ;  and 
that  the  relief  caused  in  angina  is  in 
direct  relation  with  the  previously  in- 
creased vascular  tension,  as  suggested  by 
Dr.  Lauder  Brunton  in  his  first  experi- 
ment. We  had  occasion  to  point  out, 
however,  when  speaking  of  that  remark- 
able case  in  its  relation  to  the  theory  of 
the  angina  paroxysm,  that  the  state  of  the 
heart's  action  corresponding  with  the 
period  of  increased  vascular  tension  on 
the  one  hand,  and  with  the  relief  through 
amyl-nitrite  on  the  other,  was  different 
from  what  could  he  attriljuted  to  vaso- 
motor spasm  and  paralysis  alone ;  and 
that  there  remain  phenomena  of  the  par- 
oxysm which  can  be  explained,  in  all 
probability,  only  through  the  innervation 
of  the  heart  itself  A  like  difficulty  still 
surrounds  the  explanation  of  the  physi- 
ological and  therapeutic  action  of  the 
nitrite  of  amyl.  Though  unquestionably 
producing  some  of  its  well-known  effects 
through  vaso-motor  paralysis,  we  are  not 
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quite  able  to  affirm  -witli  confidence  that 
its  action  is  purely  peripheral,  or  even 
that  it  is  quite  uniform  in  all  cases  of  an- 


guia. 


Thus   in   Dr.    Madclen's    case    it 


seems  to  have  produced,  as  a  primary 
result,  "  quickened  circulation,  tumult- 
uous action  of  the  heart,  and  quick  re- 
spiration." This  is,  in  fact,  the  usual 
effect  of  amyl-nitrite  on  healthy  persons, 
in  whom  the  pulse-rate  may  be  raised  in 
a  few  seconds  from  a  normal  state  of 
about  70  to  120  or  140  pulsations  in  the 
minute ;  the  rtushing  of  the  face,  and  the 
otlier  distinctly  vaso-motor  effects  follow- 
ing tlie  rise  in  tlie  pulse-rate.  In  Dr. 
Brunton's  case,  on  the  other  hand,  the 
pulse  became  slower  when  the  spasm  was 
being  relieved.  In  a  case  published  by 
Dr.  Haddon,  which,  though  rather  im- 
perfectly reported,  appears  to  have  been 
one  of  aortic  incompetency  with  angina- 
like pain,  the  pulse  was  jerking,  and  80 
per  minute  at  the  commencement  of  the 
inhalation,  and  after  only  three  drops 
were  inlialed,  "the  pulse  lost  its  jerking 
character  and  became  gr.adually  slower, " 
but  the  face  did  not  become  flushed,  and 
the  pain  was  not  relieved.  In  the  course 
of  a  minute,  "  tlie  pulse  beat  so  slowly 
that  I  thought  the  heart  would  stop  alto- 
gether ;  while  the  patient  raised  himself 
on  his  elbow,  and  witli  a  pale  face  moved 
his  head  about,  as  if  for  breath.  At  the 
same  time  he  seemed  confused,  and  did 
not  answer  questions.'"  Under  brandy 
and  free  ventilation  the  pulse  recovered 
its  former  character  and  frequency,  and 
the  patient  fell  asleep  in  half  an  hour.  In 
anotlier  case,  which  proved  on  post- 
mortem examination  to  be  one  of  an  '-\v- 
ism  of  the  first  part  of  the  aorta,  pressing 
on  the  right  ventricle  and  pulmonary 
artery,  and  with  universal  adhesion  of 
the  pericardium,  besides  a  degree  of  com- 
pression of  the  left  phrenic  nerve  by  a 
diseased  bronchial  gland,  the  paroxysms 
of  coughing,  which  were  among  the  most 
apparently  dangerous  symptoms  in  tlie 
case,  were  greatlj''  aggravated  on  one 
occasion  by  the  inhalation  of  five  drops  of 
amyl-nitrite,  and  a  critical  state  of  apnoea 
was  induced.  It  is  obvious  that  neither 
of  these  cases  was  one  of  typical  angina, 
and  it  is  quite  possible  that  the  phenomena 
may  have  been  only  accidentally  con- 
nected with  the  inhalation  ;  but  Sander 
has  recorded  two  cases,  and  Samelsohn 
one  case, 2  in  which  alarming  symptoms  of 
collapse  followed  closely  on  the  inhalation 
of  amyl-nitrite.  In  the  latter  case  there 
was  not  even  a  suspicion  of  internal  dis- 
ease, the  inhalation  being  done  experi- 
mentally, with  a  view  to  test  its  effects 
upon  spasmodic  closure  of  the  eyelids  in 

'  Edin.  Med.  Journal,  July,  1870,  p.  46. 
'  London  Medical  Record,  March  17,  1875, 
p.  168 ;  and  Aug.  16,  1875,  p.  479. 


an  anfemic  young  woman.  The  usual 
flushing  occurred,  but  was  in  an  instant 
"replaced  by  a  deadly  pallor ;  the  pulse 
became  tlircad-like  and  slow,  the  skin 
cold  and  clammy,  respiration  difficult, 
and  gasping  ;  consciousness  was  retained. " 
These  symptoms  recurred  again  and  again 
at  intervals  for  an  hour,  and  even  up  to 
next  day  the  patient  complained  of  feeling 
very  cold.  It  is  stated  that  she  was  men- 
struating at  the  time,  and  that  on  subse- 
quent occasions  she  inhaled  the  nitrite 
without  any  sucli  alarming  incidents.  It 
is  quite  possible  that  the  effects  of  fright, 
or  agitation,  or  some  other  accidental 'dis- 
turbmg  cause,  may  in  these  cases  have 
complicated  the  action  of  the  amyl-nitrite ; 
but  still  they  form  a  warning,  not  only 
that  dangerous  results  may  in  certain 
circumstances  follow  its  inhalation,  but 
that  the  theory  which  regards  its  action 
as  purely  vaso-motor,  and  still  more  that 
which  considers  tlie  vaso-motor  nervous 
centres,  and  the  brain  and  spinal  cord 
generally,  as  not  witliin  the  range  of  its 
direct  influence,  must  be  held  in  the 
mean  time  as  subject  to  reservations  to  be 
afterwards  ascertained  by  experience. 

Generally  speaking,  the  administration 
of  nitrite  of  amyl  in  angina  has  been 
found  to  be  free  from  danger,  when  used 
in  doses  of  from  two  or  three  up  to  ten 
minims  on  a  cloth  or  handkerchief,  abun- 
dant access  of  air  being  allowed  at  the 
same  time.  The  first  effects  of  the  remedy 
in  healthy  persons  arc,  as  stated  above, 
increased  frequency  of  the  cardiac  pulsa- 
tions, with  a  feeling  of  palpitation,  and 
throbbing  of  the  carotids,  followed  in  the 
course  of  thirty  to  forty  seconds  after  the 
commencement  of  the  inhalation  by  flush- 
ing of  the  face,  warmth  of  the  head,  face, 
and  neck,  with  perspiration  ;  the  latter 
symptoms  being  often  general.  Breath- 
lessness  and  disposition  to  cough,  giddi- 
ness, headache,  slight  indistinctness  of 
vision,  lassitude,  and  a  feeling  of  intoxi- 
cation, are  among  the  variable  after- 
effects. The  actual  thermometric  tem- 
perature of  the  body  does  not  appear  to 
be  much,  if  at  all,  affected  ;  and  conscious- 
ness is  always  preserved.'  When  given 
in  angina  the  effects  are  similar,  with  the 

1  Compare  Goodhart,  Practitioner,  vol.  vi. 
1871,  p.  12;  and  Talfourd  Jones,  ibid.  vol. 
viii.  1872,  p.  213.  Dr.  Wood  (Amer.  Journal 
of  the  Med.  Sciences,  new  series,  vol.  Ixi. 
1871,  p.  422)  found  that  by  poisonous  doses 
in  animals  temperature  was  lowered  "to  a 
degree  which  is  almost  unheard  of  in  the  his- 
tory of  drugs."  He  also  found  that  this  sub- 
stance has  "'  the  curious  chemical  property  of 
checking  oxidation."  It  prevents  the  change 
of  venous  into  arterial  blood,  produces  gradual 
paresis,  depresses  the  action  of  the  heart,  and 
yet  fails  to  affect  consciousness  and  sensibility 
almost  to  the  very  last.  Some  of  these  re- 
sults appear  to  require  confirmation. 
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exception  of  the  discrepancy  formerly  al- 
luded to  as  regards  the  cardiac  pulsations. 
The  flushing  of  the  face  must  be  fully  de- 
veloped, in  severe  attacks  of  angina,  be- 
fore any  relief  is  to  be  obtained  ;  but  in 
minor  attacks  the  pain  and  sense  of  con- 
striction give  way  before  a  very  few  drops; 
almost  immediately  on  the  tirst  inhala- 
tions, or  even  after  merely  applying  a 
bottle  containing  a  little  of  the  remedy  to 
one  nostril.  Three  to  five  drops  on  a 
small  piece  of  lint,  or  on  a  handkerchief, 
may  be  said  to  be  an  ordinary,  or  experi- 
mental dose,  as  a  commencement.  When 
the  patient  has  become  thoroughly  fa- 
miliar with  the  effects  of  the  remedy  he 
may,  if  intelligent  and  conscientious,  be 
entrusted  with  a  quantity  sufficient  for 
ordinary  use  at  his  own  discretion.  One 
patient  mentioned  by  Dr.  Jones'  had  used 
about  thirty  ounces  in  six  months  ;  but 
the  large  quantity  was  accounted  for  by 
his  belief  that  the  remedy  when  kept  in 
the  pocket  in  a  small  stoppered  bottle, 
became  "flat,"  and  required  to  be  re- 
newed. Dr.  Jones  believes  that  he  was 
right  in  this  impression.  This  patient 
discarded  the  lint,  and  always  inhaled 
directly  from  the  bottle,  which  he  always 
carried  about  with  him,  containing  about 
half  a  teaspoonful  of  the  remedy.  "  One 
night  his  father  found  him  sound  asleep, 
with  his  hand  hanging  over  the  bed,  and 
the  bottle  held  firmly  in  its  grasp."  He 
declared  that  "he  would  not  be  without 
'  his  bottle  of  drops '  for  a  hundred 
pounds."  This  was  a  most  remarkable 
case  of  relief,  in  what  seems  to  have  been 
aortic  regurgitation,  in  a  man  of  twenty- 
one  years  of  age.  It  shows,  however, 
that  this  remedy,  like  all  others  of  the 
same  class,  is  liable  to  abuse. 

The  remaining  remedies  of  the  angina- 
paroxysm  are  probably  of  small  account 
in  comparison  with  those  already  men- 
tioned ;  but  it  is  desirable  to  add  a  few 
words  with  respect  to  some  of  them. 
Notwithstanding  the  opinion  of  Heber- 
den,  blood-letting  has  been  recommended, 
and  in  some  cases,  perhaps,  successfully 
practised  ;  the  cases  being  probably  those 
in  which  evident  signs  of  cardiac  venous 
congestion  existed.  In  Dr.  Brunton's 
case  small  blood-letting,  of  a  few  ounces 
only,  appeared  to  give  relief.  Dry  cup- 
ping between  the  shoulders  is  a  more  rea- 
sonable, or,  at  all  events,  less  spoliative 
method  of  unloading  the  heart,  and  might 
in  some  cases  co-operate  advantageously 
with  the  use  of  warm  stimulation  of  the 
surface  as  above  recommended.  Laennec 
first  suggested  the  transmission  of  a  mag- 
netic current  through  the  chest ;  but  this 
suggestion  may  be  said  to  have  had  no 
practical  result,  and  the  first  apparently 
eftective  use  of  electrical  or  galvanic  cur- 

'  The  Practitioner,  vol.  viii.  p.  219. 


rents  in  angina  pectoris  is  due  to  Du- 
cheune,  of  Boulogne,'  who  professes  not 
only  to  have  relieved,  but  to  have  cured 
a  typical  case  of  severe  angina  of  five 
months'  duration,  in  a  currier,  aged  fifty, 
"  of  a  stout  build  and  sanguine  tempera- 
ment, rather  fat,  and  with  a  short  neck," 
by  treatment  for  a  fortnight  only  with  a 
strong  faradic  current  passed  through  the 
skin  of  the  nipple  and  upper  region  of  the 
sternum.  The  description  of  the  case  is 
extremely  striking,  but  its  phenomena 
being  purely  subjective,  there  is  not  any 
absolute  guarantee  for  its  being  more 
than  a  severe  case  of  intercostal  neural- 
gia, in  which  the  extremely  violent  action 
of  the  "  induction-apparatus  graduated 
to  maximum  intensity,  and  working  with 
very  rapid  intermissions,"  produced  the 
effect  of  a  strong  and  sudden  counter-irri- 
tation. On  any  other  supposition,  in- 
deed, the  results  are  almost  too  wonder- 
ful for  belief  The  first  shock  produced 
excruciating  pain,  so  that  the  patient 
uttered  a  loud  shriek,  and  the  current 
had  to  be  arrested.  This  artificial  pain, 
however,  completely  and  immediately 
removed  the  angina  pain,  as  well  as  the 
sensations  of  numbness  and  formication 
which  accompanied  it ;  and  "the  patient 
felt  at  once  in  his  normal  condition."  Suc- 
ceeding paroxysms  were  similarly  ar- 
rested, and  in  a  fortnight  the  patient  was 
able  to  resume  his  employment.  Another 
case,  communicated  by  Aran  to  Duchenne, 
is  especially  cited  by  Trousseau  (who  re- 
cords both  cases  in  great  detail)  as  "giv- 
ing more  value  to  the  preceding  consider- 
ations ;"  but  this  will  probably  not  be 
the  judgment  of  the  reader  of  the  preced- 
ing pages,  when  he  learns  that  the  subject 
of  Aran's  therapeutical  experiment  was  a 
woman  of  thirty-two,  who  had  been  ex- 
tremely hysterical,  if  not  cataleptic,  from 
intense  grief,  and  had  been  for  a  long 
time  a  prey  to  a  multitude  of  nervous  dis- 
orders, the  result  of  violently  disturbing 
emotions."    Eulenburg  has  employed  the 

'  De  I'flectrisation  localisiJe  et  de  son  ap- 
plication k  la  patliologie  et  a  la  tli^rapeutique. 
3ieme  edit.  Paris,  1872,  p.  808.  See  also 
note  Sur  I'influence  tberapeutique  de  I'excita- 
tion  glectro-outan^e  dans  I'angine  de  poitrine, 
Bulletin  de  Therapeutique,  1853 ;  and  com- 
pare note  below. 

2  It  is,  perhaps,  worthy  of  remark,  that 
the  experience  of  twelve  years  after  his  first 
acquaintance  with  the  facts  of  Duchenne's 
and  Aran's  cases  had  not  enabled  Trousseau 
to  add  anything  of  a  more  personal  kind  to 
his  long  citation  from  Duohenne's  narrative, 
first  published  in  1853.  See  the  2d  edition 
of  Trousseau's  "  Clinique  de  I'Hotel  Dieu" 
(vol.  ii.  pp.  45.3-57),  published  in  1865,  not 
long  before  his  death.  Duchenne  himself,  in 
the  3d  edition  of  his  well-known  work  (re- 
ferred to  above)  published  in  1872,  and  called 
in  the  preface  "  presque  un  nouveau  livre," 
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constant  current,  up  to  a  strength  repre- 
sented by  thirty  elements  of  Siemeu's  bat- 
tery, applying  the  positive  pole  with  a 
large  surface  for  contact  to  the  sternum, 
and  the  negative  to  the  lower  cervical 
vertebrae  ;  the  successes  which  he  claims, 
however,  are  rather  equivocal,  and  it 
may  be  inferred  from  the  method  of  his 
reasoning  that  he  only  employed  the 
remedy  in  cases  regarded  as  of  vaso-motor 
origin.'  I  am  not  aware  of  any  case  in 
which  angina  pectoris  of  obviously  organic 
"  origin  has  been,  even  temporarily,  re- 
lieved by  any  form  of  electrical  or  galvanic 
application  ;  but  possibly  further  trials 
may  still  be  desirable.  Digitalis,  aconite, 
and  veratrura,  have  all  proved  either  use- 
less or  injurious. 

The  treatment  of  the  inter-paroxysmal 
state  in  angina  pectoris  depends  essentially 
on  ihe  careful  application  to  the  individ- 
ual case  of  all  the  practical  suggestions 
arising  from  a  very  complete  diagnosis, 
and  from  a  consideration  of  the  causes 
which  have  been  observed  or  supposed  to 
be  chiefly  at  work  in  predisposing  to,  or 
in  actually  bringing  on,  the  paroxysms. 
Generally  speaking,  tranquillity,  both  of 
body  and  mind  ;  especially  the  suspension 
of  all  occupations,  or  even  amusements, 
that  tend  to  overstrain  the  heart,  or  hurry 
the  breathing  ;  very  moderate  daily  exer- 
cise on  level  ground,  and  only  to  such  an 
extent  as  is  requisite  for  preserving  the 
bodily  tone,  or  for  good  digestion ;  the 
avoidance  of  all  manner  of  food  tending 
to  flatulence,  and  the  regular,  but  strictly 
moderate  evacuation  of  the  bowels,  either 
spontaneously  or  by  the  mildest  laxatives, 
are  measures  of  hygiene  so  obviously  sug- 
gested by  simple  prudence  as  hardly  to 
require  more  than  a  passing  allusion.  It 
is  not  by  any  means  certainly  ascertained 
whether  the  subjects  of  angina  ought  to 
use  alcoholic  stimulants  in  any  measure 
habitually,  or  to  reserve  them  for  the  criti- 
cal period  of  the  attack.  I  incline  to  the 
latter  opinion.     Venereal  excitement  is 

gives  only  one  new  case,  with  scanty  and 
unsatisfactory  details,  in  which,  moreover, 
after  "partial  amelioration"  under  the  method 
of  electro-cutaneous  excitation  previously  de- 
scribed, the  patient  died  suddenly  when  en- 
tering M.  Duchenne's  consulting-room.  He 
refers,  however,  to  a  case  of  cure  by  M.  Boul- 
let,  and  to  "  several  cases  of  cure"  communi- 
cated to  the  Academy  of  Sciences,  in  Febru- 
ary, 1869,  by  M.  Ed.  Becquerel.  These  last 
I  have  not  been  able  to  discover.  M.  Bec- 
querel simply  reports  M.  Boullet's  case  with- 
out commentary,  and  with  such  brevity  and 
want  of  essential  details  as  to  deprive  it  of 
all  real  clinical  value.  Evidently  there  is 
great  inexactitude  here,  as  well  as  a  "plenti- 
ful lack"  of  trustworthy  facts. 

'  Med.  Times  and  Gazette,  May  7,  1870,  p. 
490. 


probably  in  all  cases  an  unfavorable  influ- 
ence. The  use  of  tobacco  in  L;reat  excess 
has  been  specially  investigated  as  a  cause 
of  angina  by  M.  Beau ;'  but  although  I 
have  frequently  observed  palpitation'  and 
intermission  of  the  heart's  action  in 
smokers,  it  has  not  occurred  to  me  to  ob- 
serve true  angina  pectoris  thus  produced. 
It  will  be  obviously  right,  however,  to 
discountenance  any  indulgence  of  this 
kind  which  is  even  doubtful  as  to  its  ef- 
fects upon  the  heart's  action.  Beyond 
these  simple  measures  of  precaution,  the 
treatment  must  vary  according  to  the  cir- 
cumstances observed  in  each  case,  and  it 
may  even  be  said  that  there  are  cases  in 
which  no  clear  indication  exists  for  any 
treatment  beyond  that  of  the  paroxysm. 
But  if  it  be  discovered  that  gout,  or  con- 
gestion of  the  liver  or  lungs,  or  well-marked 
dyspeptic  symptoms,  or  renal  derange- 
ment, has  concurred  with,  or  alternated 
with,  the  paroxysms,  or  even  that  any  of 
these  disorders  has  been  a  marked  feature 
of  the  case,  without  any  obvious  relation 
to  the  angina,  it  may  be  found  that  in 
undertaking  the  treatment  of  these  appa- 
rently intercurrent  disorders  the  cure  or 
alleviation  of  the  paroxysms  may  follow 
in  due  course.  It  is  said,  indeed,  by  some 
that  gouty  angina  is  peculiarly  amenable 
to  treatment,  and  therefore  less  formida- 
ble in  its  prognosis  than  other  kinds  ;  and 
although  this  is  probably  only  an  imper- 
fect statement  of  the  fact  that  cures  of 
angina-like  symptoms  are  sometimes  ob- 
tained by  remedies  in  the  gouty  habit, ^ 
yet  as  a  practical  question  of  duty  there 
can  be  no  doubt  that  we  are  bound  to 
treat  the  constitutional  disease,  as  the 
best  means  known  of  influencing  the  lo- 
cal symptoms.  It  will  therefore  be  expe- 
dient to  use  all  possible  means  for  eradi- 
cating, or  at  least  diminishing,  the  gouty 
predisposition,  in  cases  of  angina  so  char- 
acterized, by  careful  regulation  of  the 
diet  and  the  use  of  anti-arthritic  remedies, 
such  as  the  carbonates  of  potash  and 
lithia,  or  even  in  some  cases  small  doses 
of  colchicum  ;  though  it  is  very  doubttul 
how  far  a  well-marked  attack  of  gout  in 
the  foot  ought  to  be  checked,  either  by 
colchicum  or  any  other  disturbing  remedy, 
in  those  who  have  had  angina  and  other 
internal  manifestations  of  the  disease  A 
holiday  at  Carlsbad,  Vichy,  or  Toplitz, 
or,  according  to  the  fashion  of  last  cen- 


1  De  1' influence  du  tabac  a  fumer  sur  la 
production  de  I'angine  de  ^oitrme.- Gazette 
des  Hopitaux,  1862. 

2  On  the  other  hand,  a  large  proportion  of 
the  fatal  cases  of  angina  pectoris  has  been, 
as  already  shown,  connected  with  gout,  and 
between  these  two  opposite  sides  of  the  ques- 
tion it  is  not  easy  to  find  a  secure  basis  for 
the  alleged  relatively  favorable  prognosis  ol 
gouty  angina. 
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tury,  at  Bath,  may  help  to  dispose  of  the 
remains  of  gout  wlien  its  regular  form 
threatens  to  pass  into  irregular  manifes- 
tations. Fothergill  and  others  have  af- 
firmed the  cure  of  angina  pectoris  in  this 
■vyajr. '  If  the  urine  shows  persistently,  or 
even  frequentlj-,  a  tendency  to  deposit 
lithic  acid  crystals,  the  treatment  will,  of 
course,  be  guided  by  this  indication  :  and 
if  acid  dyspepsia  is  present,  it  will  be 
necessary  to  use  remedies  at  once  ant- 
acid and  tonic.  If,  on  the  other  hand, 
the  neuralgic  element  is  highly  pro- 
nounced, more  especially  if  it  is  heredi- 
tary, or  has  been  manifested  in  the  indi- 
vidual patient  in  other  forms,  the  angina 
pectoris  being  presumably  a  mere  form  of 
a  more  extended  constitutional  neurosis  ; 
we  may  probabty  look  in  such  cases  for 
relief  to  nervine  tonics,  but  especially  to 
iron,  strychnine,  and  arsenic.  I  have 
seen  in  one  or  two  cases  very  decided 
good  results  from  the  last  of  these  reme- 
dies, given  in  the  form  of  the  ordinary 
Fowler's  solution,  tt;  v.  for  a  dose,  two  or 
three  times  a  day  over  a  considerable  pe- 
riod ;  and  I  can  to  this  extent  support  the 
statements  of  Dr.  Anstie,  who  in  this 
country  has  chiefly  advocated  the  use  of 
arsenic  in  angina  pectoris,  and  who  refers 

'  The  case  here  specially  referred  to  was 
mentioned  by  Fothergill  in  1773,  incidentally, 
in  a  paper  on  angina  pectoris,  as  "the  first 
case  apparently  of  this  nature  that  occurred 
tome,  above  tiventy  years  ago."  He  adds, 
"the  person  is  now,  or  lately  was,  living, 
and  in  good  health  .  .  .  He  was  at  that 
time  about  thirty  years  of  age,  and  the  young- 
est subject  I  have  ever  seen  affected  with 
this  disorder."  The  symptoms  are  fairly  de- 
scribed, considering  the  early  date,  and  long 
interval  between  their  occurrence  alid  the 
publication,  but  can  scarcely  be  looked  upon 
as  thoroughly  characteristic.  He  "went  to 
Bath  several  successive  seasons,  and  acquired 
his  usual  health.  This  is  the  only  instance 
that  has  occurred  to  me,"  writes  Fothergill, 
"  of  a  perfect  recovery  from  this  obscure,  and 
too  often  fatal  malady."  We  have  seen  that 
Heberden's  experience  also  yielded  only  one 
case  of  apparently  perfect  recovery.  In  one 
other  case,  with  distinct  gouty  complications, 
Fothergill  prescribed  Bath  waters,  with  good 
results  as  regards  the  gout,  but  with  no 
favorable  effect  on  the  angina.  In  another 
case  the  Buxton  water  appeared  to  be  of  tem- 
porary service.  Fothergill  seems  to  have 
been  strongly  impressed  with  the  necessity 
of  reducing  exuberant  fatty  deposition  in  an- 
gina pectoris,  and  for  this  purpose  recom- 
mended vegetable  diet ;  though  he  did  not 
anticipate  in  any  respect  later  observations 
as  to  the  connection  of  sudden  death  with 
fatty  degeneration  of  the  fibre  of  the  heart 
itself.  See  Medical  Observations  and  In- 
quiries, vol.  v.,  1776,  p.  22.3,  "Case  of  an 
Angina  Pectoris,  with  Remarks  ;"  and  p.  252 
of  "Farther  Account  of  the  Angina  Pectoris, 
by  J.  Fothergill,  M.D.,  F.E.S." 


to  a  case  published  by  Philipp,>  as  having 
lii'st  strongly  directed  his  attention  to  the 
subject.  Anstie  begins  with  three  min- 
ims, and  increases  the  dose  gradually,  if 
well  tolerated,  up  to  eight  or  ten  minims 
three  times  a  day  ;  he  has  found,  how- 
ever, that  some  neurotic  patients  cannot 
tolerate  arsenic  from  the  irritability  of 
their  alimentary  canal,  and  in  such  cases 
it  must  be  discontinued,  or  perhaps  some 
otlier  form  of  administration  might  be 
devised.  Anstie  gives  several  striking 
cases,  in  one  of  which,  at  least,  there  had 
been  a  few  slight  attacks  of  gout,  and  a 
few  .small  calculi ;  another  was  that  of  a 
woman,  aged  forty-six,  who  was  still  men- 
struating, though  irregularly,  and  who 
certainly  seems  to  have  had  extremely 
severe  symptoms  of  the  order  of  angina ; 
she  'was  cured  by  a  six  months'  course  of 
arsenic  in  doses  gradually  mounting  to  21 
minims  daily ;  after  eight  weeks  the  pa- 
tient abandoned  the  remedy,  supposing 
herself  cured,  but  had  to  recur  to  it  from 
experiencing  a  renewal  of  her  sufferings, 
which  again  yielded  to  a  precisely  similar 
treatment.^  Ar.senic  is  specially  adapted 
for  anremic  cases,  and  often  exercises  a 
favorable  influence  over  the  function  of 
ha3matosis ;  but  in  cases  where  anseraia 
is  well-marked  it  may  be  combined  with 
iron,  or  the  latter  may  be  given  with 
strychnine  (ten  minims  of  the  sesquichlo- 
rido  tincture  with  j',,  gr.  strychnine  three 
times  a  day).  Phosphorus  has  lately 
been  recommended  by  Dr.  Broadbent,  in 
doses  of  from  ^'j,  to  4',,  gr.  twice  daily,  but 
has  not  as  yet  been  adequately  tested. 
Zinc,  silver,  and  most  of  the  older  reme- 
dies of  this  class,  have  been,  on  the  whole, 
found  wanting  in  true  angina  pectoris, 
though  sometimes  useful  in  pseudo-angina. 
A  remarkable  experience  was  that  of  Bre- 
tonneau  (detailed  by  Trousseau),'  who, 
following  out  a  very  crude  chemical  theory 
of  the  calculous  origin  of  angina,  professed 
nevertheless  to  have  stumbled  upon  the 
practical  result  of  treating  cases  of  angina 
successfully  by  large  doses  of  bicarbonate 
of  soda,  comijined  in  certain  cases  with 
belladonna.  The  directions  given  are 
very  complicated,  but  the  essential  part 
of  the  treatment  seems  to  be  as  follows  : 
The  alkahne  treatment  is  begun  with  two 


'  Berliner  Klin.  "Wochenschrift,  1865.  See, 
however,  Cahen  {ut  supra)  Archives  G4n6rales, 
1863  ;  and  a  much  older  case  by  Alexander, 
of  Halifax,  1790  (History  of  a  case  of  Angina 
Pectoris  cured  by  the  Solutio  arsenici),  Medi- 
cal Commentaries,  vol.  xv.  p.  373.  This  last 
case  has,  apparently,  had  very  little  effect  on 
English  practice,  but  is  referred  to  by  Des- 
granges.  Trousseau,  and  other  continental 
authorities. 

2  Anstie,  op.  cit.  Compare  pp.  78,  182-84, 
226-27. 

3  Op.  cit.,  Eng.  transl.,  vol.  i.  p.  610. 
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scruples  of  the  bicarbonate  of  soda,  daily, 
in  divided  doses,  rising  gradually  to  eight 
or  ten  scruples,  increasing  and  diminisli- 
ing  the  dose  alternately  over  intervals  of 
ten  days,  and  then  suspending  the  treat- 
ment wr  fifteen  or  twenty  days  together  ; 
these  various  processes  are  repeated  up 
to  the  end  of  a  year  or  more,  alter  whicli 
a  pause  of  several  months  is  allowed.  At 
all  stages  of  this  lengthened  treatment, 
belladonna  may  be  given  in  gradually  in- 
creasing doses,  up  to  the  point  of  relief  to 
the  spasms,  or  until  symptoms  of  incipient 
poisoning  occur,  viz.,  "unpleasant  dry- 
ness of  the  mouth,  marked  disturbance  of 
vision,  accompanied  by  a  very  striking 
dilatation  of  the  pupils."  Notwithstand- 
ing tlie  great  therapeutic  reputation  of 
Bretonncau,  I  have  not  been  able  to  learn 
that  any  one  else  in  France  has  personally 
succeeded  with  this  treatment,  and  even 
M.  Trousseau,  his  most  distinguished  pu- 
pil and  follower,  does  not  profess  to  do 
more  than  record  his  master's  opinions. 
The  facts  as  stated  may  therefore  proba- 
bly remain  among  the  curiosities  of  medi- 
cal experience ;  but  as  they  have  been 
generally  referred  to,  it  is  necessary  to 
make  brief  allusion  to  tliem  here. 

In  cases  of  angina  connected  with  posi- 
tive organic  disease,  the  treatment  must 
follow  the  lines  of  that  of  the  cardiac  or 
vascular  lesion  which  is  discovered  to  be 
the  cause  of  the  symptoms.  It  is  very 
doubtful,  however,  whether  in  cases  of 
fatty  heart,  or  of  calcareous  and  other 
degenerations  of  the  vessels,  there  is  any 
positive  special  treatment  whicli  can  be 
recommended  with  confidence.  In  cases 
of  aneurism,  on  tlie  other  hand,  the  iodide 
of  potassium,  in  large  doses  of  20  to  30 
grains  and  upwards,  will  be  found  of  great 
value  in  checking  all  the  painful  sensa- 
tions, and  even,  in  some  cases,  arresting 
or  suspending  tlie  disease  ;  and  the  bro- 
mide of  potassium,  or  of  ammonium,  may 
be  given  in  some  cases  along  with  tlie 
iodide,  as  a  palliative.  A  late  American 
writer'  specially  commends  the  bromide 
of  ammonium,  and  gives  two  cases  in 
which,  in  doses  of  l.j  to  20  grains,  it 
seems  to  liave  averted  the  ]iarnxysms. 

Note  on  the  Literature  of  Angina  Pec- 
toris.—Tlie  leading  authorities  have  been 
mostly  referred  to  in  tlie  preceding  pages, 
and  will  be  found  quoted  much  more 
luunerously  and  in  chronological  order  in 
the  two  great  Frcneli  dictionaries  men- 
tioned below,  Hinder   the  head"Angine 

'  Dr.  Rufus  K.  Hinton,  Philadelphia  Medi- 
cal and  Surgical  Reporter,  March  6,  1875. 

'  Nouveau  Diotlonnaire  De  Medecine  et  de 
Cliirurgie  pratiques,  tome  2ieme.  1865,  p. 
509  (Art.  by  Jacooud).  Dictionnaire  Ency- 
clopgdique  des  Sciences  M^dioales,  tome  ."jieme. 
i866,  p.  65  (Art.  by  Parrot).  Consult  also 
the  Bibliography  in  Forbes,  Cyclopajdia  of 
VOL.  II.— 45 


depoitrine."  I  have  not  in  the  text  of 
this  article  referred  to  the  letter  of  M 
Rougnon  to  M.  Lorry,  in  17G8,'  which 
has  been  set  forth  by  M.  Jaccoud  and 
others  as  constituting  a  claim  on  the  part 
of  Franco  to  priority,  or  at  least  to  a 
simultaneous  discovery  of  angina  pectoris 
with  that  of  Heberden.  From  the  ac- 
counts given  of  this  letter,  as  I  have  been 


Practical  Medicine,  vol.  iv. ;  the  essay  of 
Wiclmiann,  Ueber  angina  pectoris  und  poly- 
pus cordis  (Ideen  zur  Diagnostic,  vol.  ii. 
ISOl);  Brera  (Delia  stenocardia;  saggio  pnto- 
logicoclinico,  Modena,  1810) ;  Desportes  (Traitg 
de  I'angine  de  poitrine,  Paris,  18111  ;  ZecUi- 
nelli  (fc-uir  angina  del  petto  e  suUe  morte 
reiiontiue,  Padova,  1814)  ;  Jurine  (Mfimoire 
sur  Paugine  de  jKiitrine,  Paris  et  Geneve, 
Ibl.'j)  ;  Lartigue  (De  I'angiue  de  poitrine, 
Paiid,  184G)  ;  Lussana  (Intorno  all'  angina 
pectoris,  Ciazetta  Medica  Lomliarda,  ISfiS-;";)), 
besides  the  great  and  well-known  iiorks  of 
Penac,  Corvisart,  Laennec,  Testa,  Kreysig, 
Bouillaud,  Hope,  Latham,  Stokes,  Walshe, 
Friedreich  (in  Virchow's  Handbuch),  Bam- 
berger, and  others  on  Diseases  of  the  Heart, 
the  most  recent  being  that  of  Dr.  llayden, 
Dublin  (1875),  which  reached  me  after  the 
first  part  of  this  article  was  written,  but  to 
which  I  have  been  indebted  for  several  sug- 
gestions in  the  latter  part  of  it,  and  some 
valuable  references.  The  works  of  Eamberg 
and  Eulenburg,  on  Diseases  of  the  Nerves, 
should  also  be  consulted  ;  and  the  articles  in 
all  the  older  systematic  treatises  and  diction- 
aries, whether  British  or  continental.  With 
tlie  exception  of  Rougnon,  all  the  authorities 
quoted  in  any  of  these  sources  up  to  1778  are 
English.  In  that  year  Eisner  published  at 
Kcinigsberg  anienograph,  entitled,  "Aljhand- 
lung  fiber  die  Brustbraune,"  which  was  fol- 
lowed in  1782  by  Gruner  (Spicilegium  ad  an- 
giui-e  pectoris  .  .  .  ),  and  Schiill'er  (Dis- 
sertatio  de  angina  pectoris,  1787).  Several 
articles  or  treatises  soon  followed  in  Germ.iny, 
Denmark,  and  Holland  ;  but  I  de  not  know 
if  angina  pectoris  is  even  mentioned  by  name 
in  French  medical  literature  prior  to  the  pa- 
per of  Baumes  in  l&US,  "  Recherchi'S  sur  cette 
maladie  a  laquelle  on  a  donng  les  noms  d'an- 
gine  de  poitrine  et  de  syncope  anginense" 
(Annates  de  la  Socirte  de  Medecine  pratique 
de  Montpellier,  1808).  The  first  Italian 
monograph  was  that  of  Brera  in  1810,  cited 
above.  After  this,  the  literature  becemes 
much  more  copious  ;  but  the  well-known  ar- 
ticle of  Dr.  ForV)es,  in  the  first  volume  of  the 
CyclopEedia  of  Practical  Medicine,  1833,  will 
always  remain,  especially  for  the  English 
reader,  the  chief  source  of  exact  information 
down  to  a  comparatively  recent  date. 

'  Lettre  ii  M.  Lorry  touchant  les  causes  de 
la  mort  de  M.  Charles,  ancien  capitaine  de 
cavalerie,  arrivee  a  Besan^on  le  23  fevrier, 
17G8  (Besan(;on,  1768,  8vo.)  Rougnon  de- 
scribed the  paroxysms  of  pain,  and  ascribed 
these  and  the  sudden  death  to  ossification  of 
the  costal  cartilages.  He  did  not  give  any 
name  to  the  disease,  or  indicate  otherwise  its 
pathological  and  clinical  relations. 
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able  to  read  them,  it  is  manifest  that  !M. 
Eougnon  is  in  uo  just  sense  uf  the  words 
a  rival  or  competitor  of  Ileberden  ;  lie  is, 
however,  probably  entitled  to  the  credit 
of  having  indcpendentl}'  described  a 
single  case  of  sudden  death,  with  S3-mp- 
toms  more  or  less  resembling  Heberdea's 
angina,  as  we  have  seen  that  Morgagni 
had  done  a  century  before.  Without  in 
the  least  degree  desiring  to  detract  from 
what  is  due  on  this  account  to  Eougnon, 
it  must  be  licre  pointed  out  that  Heber- 
den"s  position  is  entirely  different.  In- 
stead of  describing  onlv  one  case,  and 
reasoning  inaccurately  as  to  its  pathology, 
Heberden  founded  a  minute  and  exact 
clinical  description  upon  the  observation 
of  not  less  than  twenty  cases,  of  which, 
he  informs  us,  six  had  been  known  to  him 
as  having  perished  suddenly,  Ileberden 's 


account  of  the  "Disorder  of  the  Breast, "" 
accordini;ly,  soon  became  known  to  medi- 
cal men  in  vaiiuus  countries  as  an  accu- 
rate and  comprehensive  sketch  of  a  new 
di>ease.  while  Rougnon'-^  case  pas>ed  into 
oblivion,  without  even  in  France  excitin" 
'  the  attention  that  was  perhaps  due  to  it 
as  an  isolated  observation.  The  claim 
advanced  on  behalf  of  Rougnon  is  evi- 
dently an  after-thought,  and  cannot  now 
Vk'  admitted.  If  sudden  death  from  an- 
gina is  to  be  recognized  in  any  seu^e  at 
I  all  as  a  discovery  on  the  strength  of  an 
!  individual  case,  the  credit  undotibtedlj- 
belongs  to  Morgagni  rather  than  to  Eouj- 
non.  It  is  right,  however,  to  add  that  I 
make  these  remarks  without  having  per- 
sonally read  Rougnon's  letter,  which  I 
have  inquired  for  in  vain  in  the  medical 
libraries  of  this  country. 
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By  C.  Hilton  Fagge,  M.D.,  F.R.C.P. 


The  literature  of  diseases  of  the  valves  i 
of  the  heart,  as  of  all  other  thoracic  dis- 
eases, is  necessarily  divided  into  two 
periods  ;  that  before,  and  that  after,  the 
discover)'  of  auscultation.  The  earlier 
period,  however,  contains  very  few  obser- 
vations. Burns'  quotes  two  cases  of  aortic 
obstruction,  briefly  related  by  Eiverius 
and  "Willis  respectively,  towards  the  end 
of  the  seventeenth  century.  Dr.  Gee^ 
points  out  thatTieussens  in  1715  recorded 
a  case  of  disease  of  the  aortic  valves,  in 
which  the  pulse  was  •■fort  rite,  dur,  inojal, 
ct  si  flirt  que  Vartere  de  Vun  et  de  Taidre 
hrasfrdjipait  leiout  de  mcs  doigts  aidant  que 
Vauroitfait  «»  corde  fort  tcndue  et  violem- 
raerit  ehranJee.^' 

Friedreich^  is  therefore  not  quite  accu- 
rate in  heading  his  list  of  papers  and 
works  on  aftections  of  the  endocardium 
withMeckcl's  essay  in  the^Mem.  del'Acad. 
Eov.  dcs  Sciences,  pubhshcd  in  Berlin  in 
17">6.  But  it  is  in  the  second  half  of  the 
eighteenth  century  that  ^\e  find  the  first 
detailed  observations  of  diseased  cardiac 

1  "Observations  on  some  cf  the  most  fre- 
quent and  important  Diseases  of  the  Heart." 
Edinburgh,  ISOO,  pp.  175,  176. 

2  "Auscultation  and  Percussion,"  1S70,  p, 
260. 

3  "  Krankheiten  des  Herzens,"  Virchow''s 
Handbuch  dcr  speciellen  Pathologie  und  Tlie- 
rapie,  ISO",  p.  198. 


valves.  Among  the  most  striking  of  these 
is  one  recorded  bj'  Jo!m  Hunter,  iu  his 
"Treatise  on  the  Blo'd,  ic.,"'  which 
originallv  appeared  in  17'.  4,  It  is  that  of 
a  ^Ir.  "Bulstrope,'  who  had  '■almost 
throughout  his  life  had  an  irregular  pulse 
and  upon  the  least  increase  of  exercise  a 
palpitation  at  his  heart,  which  was  often 
so  strong  as  to  be  heard  by  those  who 
were  near  him  .  .  .  He  of  late  years 
(about  the  age  of  thirty),  took  to  violent 
exercise  sucli  as  hunting  ;  and  often  in 
the  chase  he  would  be  taken  ill  with  pal- 
pitations and  almost  a  total  suftbcation. 
Some  of  these  fits  continued  several  days : 
at  such  times  he  became  black  in  the  face. 
Sometimes  an  universal  yellowness  took 
place  ;  and  tlien  he  could  not  lie  down  in 
his  bed,  but  was  obliged  to  sit  up  for 
breath.  He  consulted  Dr.  Heberden  and 
Sir  George  Baker  ;  the  palpitation  I  sup- 

i  pose  they  thought  either  arose  from  spasm 
or  was  nervous,  for  they  ordered  cordiak. 
I  was  sent  fi>r  on  the  same  day  to  give  a 
name  to  the  disease.      ily  opinion  was 

j  that   there   was    something  very  wrong 

'  The  preparation  from  this  case  is  still  in 
the  Hunterian  Museum  of  tlie  Royal  Collcfc 
of  Surgeons,  which  also  contains  several  other 
specimens  of  diseased  cardiac  valves,  pre- 
served by  Hunter  himself.  The  passages 
cited  in  the  text  are  from  the  ' '  Catalogue  of 
Path.  Specimens,"  vol.  iii.  p.  197. 
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about  the  heart,  that  the  blood  did  not 
flow  freely  through  the  lungs.  .  .  . 
That  the  means  to  be  practised  were  rest, 
bleed  gently,  eat  moderately,  keep  the 
body  open  and  the  mind  easy.  .  .  . 
Eight  ounces  of  blood  were  taken  from 
him  that  day,  which  reUeved  him.  .  .  . 
At  last  he  became  yellow,  and  his  legs 
began  to  swell  with  water  .  .  .  and 
he  died.  The  heart  was  very  large  .  .  . 
the  valves  of  the  aorta  shri\-elled  up, 
thicker  and  harder  than  connnon.  The 
diseased  structure  of  the  valves  accounts 
for  every  one  of  what  may  be  called  his 
original  symptoms  ;  the  blood  must  have 
flowed  back  into  the  cavity  of  the  ventricle 
again  at  every  systole  of  the  arter}-.  .  .  . 
AVe  tan  easily  trace  the  eflects  of  this  ret- 
rograde motion,  which  would  only  be  a 
stagnation  of  the  blood  beyond  the  left 
ventricle,  first  in  the  left  auricle,  then  the 
pulmonary  veins,  then  the  pulmonary 
arteries,  next  the  right  auricle,  and  in  all 
the  veins  of  the  body  ;  producing  that 
darkness  in  the  face,  &c. "  Even  earlier 
than  this,  Senac,  in  his  Treatise  on  the 
Heart  (the  second  edition  of  which  ap- 
peared in  1783)  had  related  a  case  in  which 
the  auriculo-ventricular  valves  were  ossi- 
fied, and  remarked  that  the  pulse  was 
necessarily  small,  because  the  blood  did 
not  all  pass  into  the  aorta,  but  some  of  it 
flowed  back  into  the  auricle.  Sonn  after 
the  commencement  of  the  present  century, 
three  works  on  diseases  of  the  heart  were 
pubUshed,  in  which  valvular  affections 
are  treated  of  with  considerable  detail : 
that  of  Corvisart,'  in  1806  ;  that  of  Allan 
Burns,^  in  1809  ;  and  that  of  Kreysig,'  in 
18ir,. 

The  study  of  these  works  is  of  consider- 
able interest.  Corvisart  gives  an  admira- 
ble account  of  the  anatomical  appearances 
exhibited  by  diseased  valves,  which  he 
distinguishes  as  undergoing  calcareous 
or  osseous  induration,  or  as  presenting 
excrescences  (vegetations).''  It  is  remark- 
able, however,  that  he  seems  to  have  had 
no  conception  of  these  diseases  as  causing 


'  "Essai  sur  les  Maladies  et  les  lesions  or- 
ganiques  du  Coeur  et  des  Gros  Vaisseaux." 
So  far  as  diseases  of  the  heart  are  concerned, 
however,  this  writer  (who  will  always  be  re- 
membered as  having  popularized  Avenbrug- 
ger's  discovery  of  percussion)  is  better  known 
by  his  second  edition,  which  appeared  in 
1811,  and  was  translated  into  English  by  Mr. 
Hebb  in  1813. 

2  Op.  cit. 

'  "Die  Krankheiten  des  Herzens."  Ber- 
hn. 

*  The  word  "vegetation"  is  now  commonly 
used  in  this  country,  but  it  may  be  interest- 
ing to  note  that  Mr.  Hebb,  the  translator  of 
Corvisart,  never  employs  it  as  an  English 
term,  but  always  incloses  it  between  brack- 
ets, and  uses  "wart"  or  "excrescence"  as  its 
equivalent. 


regurgitation,  or  imperfect  closure  of  the 
valves.'  The  tendency  of  valvular  affec- 
tions to  cause  dilatation  of  the  heart  (or, 
as  he  terms  it,  "aneurism  of  the  heart") 
was  well  known  to  Corvisart.  By  Burns 
and  Kreysig  considerable  advances  were 
made.  Both  these  writers  recognize  val- 
vular lesions  as  producing  two  distinct 
eflects,  "obstruction"  and  "regurgita- 
tion," and  trace  many  of  the  consequences 
of  the  latter  condition.  Kreysig  lays 
special  stress  on  inflammation  of  the  en- 
docardium as  causing  the  lesions  in  ques- 
tion. Burns  may  even  be  said  to  hint  at 
the  occurrence  of  cardiac  murmurs,  for  he 
speaks  of  regurgitation  from  the  ventricle 
into  the  auricle  as  producing  not  only  a 
jarring  sensation  but  also  "  a  hissing  noise, 
as  of  several  currents  meeting.  In  all 
probability"  (he  goes  on  to  sa}-)  "it  is 
something  of  this  kind  which  is  described 
as  audible  palpitation  in  some  diseases  of 
the  heart." 

The  history  of  the  subsequent  literature 
of  valvular  aftections  is  involved  in  that 
of  the  auscultatory  phenomena  which 
they  produce  ;  and  hereafter,  when  these 
are  under  consideration,  I  must  endeavor 
to  deal  with  the  most  important  parts 
of  it. 

Descriptiok  and  Anatomy.— The 
pathological  changes  met  with  in  the 
valves  of  the  heart  are  naturally  divisible 
into  two  groups ;  1.  Those  which  are 
acute  :  2.  Those  which  are  chronic. 

1.  The  acute  affections  are  of  an  inflam- 
matory nature,  and  come  under  the  gen- 
eral head  of  endocarditis.  Indeed,  it  has 
long  been  known  that  the  membrane 
forming  the  valves  is  more  liable  to  in- 
flammation than  any  other  part  of  the 
endocardium.  And,  as  we  shall  presentb' 
see,  recent  observations  have  shown  that 
this  is  true  in  a  more  absolute  sense  than 
had  been  imagined  :  and  that  when  in- 
flammation of  "the  linings  of  the  heart's 


'  This  must  be  borne  in  mind  in  estimating 
the  claims  of  different  writers  to  priority  in 
regard  to  the  discovery  of  the  presystolic 
thrill  and  bruit,  f'orvisart  first  mentioned 
the  sign  afterwards  known  as  frdnissement 
cataire.  He  speaks  of  it  as  "a  particular 
rustling,  difficult  to  descrilje,  perceptible  to 
the  hand  when  it  is  placed  over  the  prjecor- 
dial  region,  and  which  doubtless  proceeds 
from  the  difficulty  which  the  blood  experi- 
ences in  passing  through  an  aperture  no 
longer  proportionate  to  the  amount  of  fluid  to 
which  it  lias  to  give  vent."  It  might  thus 
appear  that  Corvisart  associated  thrill  with 
mitral  stenosis.  But  it  must  be  recollected 
that  he  summed  up  the  effects  of  all  valvular 
diseases  in  the  contractions  of  the  correspond- 
ing orifices  which  he  supposed  them  to  cause. 
He  had  no  conception  that  the  presence  of 
thrill  was  of  any  value  as  regards  a  differen- 
tial diagnosis  of  valvular  affections. 
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cavities  is  met  with,  it  has  almost  always 
been  set  up  by  a  similar  aft'ection  of  one 
of  the  valves. 

The  microscopical  anatomy  of  inflam- 
mation of  the  valves  may,  therefore,  be 
dismissed  in  a  very  few  words,  as  being 
the  same  as  that  of  endocarditis  in  gen- 
eral. The  minute  bloodvessels,  which 
recent  observers  have  shown  to  exist  in 
the  valves,  become  gorged  with  blood, 
and  the  cells  of  the  external  tunic  of 
these  vessels  undergo  proliferation. '  But 
this  change  is  quite  subordinate  to  that 
which  occurs  in  the  proper  substance  of 
the  valve  itself:  in  the  connective  tissue 
of  which  young  cells  are  formed  in  large 
numbers,  while  the  intercellular  material 
becomes  softened.  The  tissue  is  thus 
much  swollen  ;  and  as  the  change  in  ques- 
tion is  not  at  first  general,  but  is  confined 
to  certain  spots,  the  result  is  the  forma- 
tion of  a  number  of  small  granulations, 
projecting  from  the  surface  of  the  valve. 
These  granulations  are  very  commonly 
limited,  in  the  first  instance,  to  a  particu- 
lar region  in  each  valve,  namely,  that 
which  lies  immediately  behind  the  line  of 
closure.  Thus,  in  a  cuspid  or  auriculo- 
ventricular  valve,  the  earliest  swelling  is 
found  on  the  auricular  surface,  and  a  lit- 
tle above  the  free  edge  ;  in  the  case  of  the 
semilunar  valves,  it  is  on  the  ventricular 
surface,  and  along  the  delicate  curved 
line,  limiting  the  apixisition  of  the  valves, 
that  stretches  on  either  side  of  the  corpus 
Arantii.  In  these  positions  the  granula- 
tions are  often  pretty  uniformly  arranged, 
like  a  row  of  minute  beads.  The  remem- 
brance of  their  seat  may  be  facilitated  by 
imagining  the  valves  to  have  been  coated 
on  their  apposed  surfaces  with  a  layer  of 
some  soft  substance  (such  as  butter), 
which  during  closure  of  the  valves  would 
be  forced  into  precisely  the  positions  that 
the  granulations  occupy.  And  according 
to  the  view  formerly  entertained,  that  the 
gi'anulations  were  formed  of  an  exudation 
of  plastic  lymph,  it  was  easy  (with  Sir 
Thomas  Watson^)  to  refer  their  arrange- 
ment to  this  cause.  But,  as  we  have 
seen,  the  microscope  shows  that  they  are 
swellings  of  the  tissue  of  the  valve  itself, 
and  this  explanation  is,  therefore,  un- 
tenable. The  granulations  vary  in  ap- 
pearance ;  being  sometimes  colorless, 
sometimes  red  (the  latter  perhaps  from 
imbibition).  Their  consistence  is  differ- 
ent in  different  cases :  sometimes  they 
are  so  soft  as  to  be  detached  from  the 
valve  liy  the  slightest  touch  ;  sometimes 
they  are  so  hard  as  to  resist  all  attempts 
to  remove  them.  They  are  much  more 
often  seen  on  the  valves  of  the  left,  than 

'  Rlndflciscli,  "Lf'hrbucliilerpathologischen 
GeweliHlelire."     L.-ipzi^;,  1871,  p.  20.'). 

2  "Prints  and  Pract.  of  Physic,"  4tli  edi- 
tion, vol.  ii.  p.  294. 


on  those  of  the  right  side  of  the  heart : 
the  former  being  in  fact  much  more  sub- 
ject to  endocarditis  than  the  latter. 

When  acute  endocarditis  occurs  as  part 
of  a  rapidly  fatal  general  disease,  the 
presence  of  such  a  line  of  minute  granu- 
lations is  generally  the  only  sign  that  in- 
flamuialion  of  the  valves  had  exit-ted : 
and  if  (as  is  often  the  case)  the  aficction 
be  confined  to  the  auricular  surface  of  the 
edge  of  the  mitral  valve,  it  may  be  en- 
tirely overlooked,  unle-ss  attention  be  spe- 
cially directed  to  this  spot. 

But  in  certain  cases,  the  changes  are 
far  more  considerable.  The  granulations 
are  \ery  much  larger,  and  become  con- 
fluent, so  as  to  form  ma.^ses,  which  fairly 
deserve  the  name  of  vegetations.  These 
bodies,  projecting  into  the  stream  of  the 
blood,  necessarily  offer  a  favorable  surface 
for  the  reception  of  coagula ;  and  thus 
colorless  fibrin  of  firm  consistence  is  de- 
posited upon  them,  often  in  large  quan- 
tity. This  so  closely  resembles  in  appear- 
ance the  swollen  tissue  of  the  valve  itself, 
that  it  maj'  be  impossible  to  say  where 
the  one  begins  and  the  other  ends.  In- 
deed (as  has  already  been  mentioned) 
the  older  theorists  (who  thought  that  the 
valves,  which  were  then  supposed  to  be 
non-vascular,  were  incapable  of  inflam- 
mation) believed  even  the  smallest  granu- 
lations to  have  been  thus  deposited  from 
the  blood.  When  this  opinion  was  shown 
to  be  incorrect,  its  opposite  prevailed ; 
and  it  is  only  after  repeated  and  pro- 
longed discussions  that  pathologists  have 
come  to  the  conclusion  that  the  larger 
masses  have  the  double  origin  just  attrib- 
uted to  them.  These,  again,  are  often 
'  found  to  be  still  further  increased  in  size 
by  the  deposition  of  dark  red  clots  upon 
them,  while  the  patient  is  in  the  act  of 
dying,  or  during  the  post-mortem  coagu- 
lation of  the  blood. 

These  vegetations  necessarily  float  to 
and  fro  with  the  valve  to  which  they  are 
attached,  and  thus  they  are  almost  always 
brought  into  contact  with  the  surface  of 
another  valve  opposed  to  them,  or  with 
some  part  of  the  endocardial  lining  of  the 
heart's  chambers.  For  it  must  be  added 
that  they  are  not  always  sessile,  but  are 
often  suspended  by  a  pedicle  of  some 
length,  allowing  them  to  swing  backwards 
and  forwards  through  a  considerable 
range  of  movement.  The  result  is  that 
they  frequently  set  up  inflammation  in 
the  parts  against  which  they  rub.  This 
fiict  was,  I  bebeve,  first  pointed  out  by 
Dr.  Moxon,  who,  in  1868  and  1869,  ex- 
hibited to  the  Pathological  Society  several 
illustrative  specimens.'    My  own  obser- 

1  Path.  Trans,  xix.  p.  148,  xx.  p.  156.  It 
will  be  shown  further  on  that  Dr.  Hodgkm 
long  ago  described  the  effects  of  friction  in  the 
case  of  valves  affected  with  chronic  disease. 
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vations  have  convinced  me  that  his  state- 
ments are  perfectly  correct.  A  vegetation 
lianging  from  an  aortic  valve  "is  often 
thrown  upon  the  wall  of  the  aorta  during 
the  ventricular  systole,  and  sets  up  there 
a  little  ulcer,  penetrating  into  the  middle 
coat,  or  even  down  to  the  adventitia : 
during  the  diastole  the  same  vegetation  is 
carried  downwards,  and  touches  the  an- 
terior surface  of  the  mitral  valve,  or  the 
endocardial  lining  of  the  ventricle,  and 
the  spot  touched  is  found,  after  death,  to 
be  precisely  indicated  by  the  presence  of 
a  little  fresli  mass  of  vegetations.  The 
opposed  surfaces  of  the  aortic  valves  are 
often  seen  to  be  coated  with  vegetations, 
in  such  a  way  as  to  suggest  that  the  one 
was  affected  secondarily  to  the  other, 
although  it  may  not  he  possible  to  say 
which  was  primarily  diseased.  Or,  again, 
a  button-like  mass  of  vegetations  project- 
ing from  one  aortic  valve  has  heen  seen 
to  bore  a  hole  right  through  the  substance 
of  the  valve  opposed  to  it.  A  cluster  of 
vegetations  growing  from  the  auricular 
surface  of  the  mitral  valve  often  sets  up 
inflammation  in  the  base  of  the  opposed 
segment  of  the  valve,  where  the  vegeta- 
tions meet  it  during  closure  of  the  valve : 
and  from  this  spot  the  inflammation 
spreads  into  the  auricle.'  Dr.  Moxon  has 
even  expressed  the  opinion  that  vegeta- 
tions attached  to  the  lining  membrane  of 
the  heart's  cavities  are  scarcely  met  with, 
except  as  the  result  of  friction,  in  the 
way  just  described,  the  valves  being  first 
diseased.  And  I  would  add  my  belief 
that  there  are  few  cases  of  acute  inflam- 
mation of  the  valves,  in  which  secondary 
effects  of  this  kind  may  not  be  traced. 

The  rapid  and  extensive  movements 
performed  by  these  floating  vegetations 
have  probably  much  to  do  with  the  fre- 
quency with  which  portions  of  them  be- 
come detached  and  carried  with  the 
blood-stream  to  distant  parts,  producing 
effects  which  w^e  shall  hereafter  have  to 
consider.  But  it  must  be  added  that  they 
are  also  very  liable  to  undergo  a  finely 
granular  metamorphosis  ( according  to 
Rindfleisch,  not  fatty),  which  renders 
them  still  softer  than  they  originally  were. 
In  this  softening  process  the  inflamed  tis- 
sue of  the  valve  itself  takes  part ;  so  that 
large  portions  of  it  often  become  disin- 
tegrated, and  an  ulcer  is  produced,  which 
may  destroy  the  whole  thickness  of  the 
valve  and  perforate  it.  Such  ulceration, 
for  instance,  may  separate  one  or  both 
edges  of  an  aortic  valve  from  attachment 
to  the  arterial  wall ;  or  eat  away  a  large 
part  of  its  substance.    In  the  mitral  valve, 

'  These  statements  are  derived  from  the 
detailed  reports  of  the  post-mortem  examina- 
tions at  Guy's  Hospital  during  the  last  few 
years,  most  of  which  were  made  by  Dr. 
Moxon,  bat  some  by  myself.  i 


it  IS  not  uncommon  for  a  hole  to  be 
pierced  right  through  its  substance.  In 
this  case,  however,  the  edges  of  the  aper- 
ture are  always  thick  and  raised,  and 
covered  with  large  vegetations;  and  these 
generally  meet  across  it,  so  that  there  is 
no  reason  to  suppose  that  by  such  a  per- 
foration the  physiological  action  of  the 
valve  is  in  any  way  impaired.  Indeed, 
these  vegetations  are  often  so  massive, 
that  the  existence  of  a  perforation,  and 
even  of  an  ulcer,  may  escape  notice  unless 
it  be  specially  looked  for.  The  records  of 
post-mortem  examinations  at  Guy's  Hos- 
pital contain  only  one  notice  of  such  a 
perforation  in  the  course  of  six  years  ; 
hut  I  have  little  doubt  that  it  had  really 
occurred  more  often.  It  must  be  added 
that  the  ulceration  not  rarely  extends 
from  the  valves  themselves  into  the  adja- 
cent parts  of  the  muscular  substance  of 
the  ventricle. 

The  same  process  of  softening  and  ul- 
ceration, occurring  in  the  chordic  tendinese 
of  the  cuspid  valves,  leads  to  their  rup- 
ture. This  is  by  no  means  infrequent ;  in 
six  years  I  find  it  recorded  sixteen  times 
in  the  reports  of  post-mortem  examina- 
tions just  referred  to.  Clinically  it  would 
appear  to  be  of  far  greater  importance 
than  perforation  of  the  valve  :  I  imagine 
that  it  must  invariably  render  the  valve 
incompetent.  The  changes  which  pre- 
cede rupture  of  the  chorda;  would  appear 
to  consist  in  a  swelling  and  thickening  of 
their  substance.  Generally  they  give  way 
in  about  the  middle  of  their  length  ;  but 
sometimes  they  are  torn  away  from  the 
musculus  papillaris,  wdiich  may  then  ex- 
hibit no  trace  of  their  original  insertion 
into  it.  The  left  and  the  right  chordaj  of 
the  mitral  valve  appear  to  be  equally  lia- 
ble to  rupture.  Sometimes  the  laceration 
is  confined  to  a  single  chorda  ;  sometimes 
it  affects  nearly  all  those  that  arise  from 
one  musculus  papillaris.  The  ruptured 
chordae  float  to  and  fro  with  the  stream 
of  blood,  which  necessarily  regurgitates 
freely  into  the  auricle  at  each  systole. 
Once  I  saw  such  a  loose  end  tied  neatly 
into  a  knot,  which  took  some  time  to 
undo.  In  another  instance  three  or  four 
broken  chord  33  were  twisted  up  spirally 
into  a  body  resembling  an  uvula,  being 
matted  together  by  a  deposit  of  fibrin. 
In  a  third  "case,  recorded  by  Dr.  Moxon, 
the  free  extremities  of  two  such  chordae 
seemed  to  have  become  adherent  to  the 
surface  of  the  mitral  valve  above,  forming 
loops,  beneath  which  a  jsrohe  could  be 
passed.  Large  masses  of  fibrin  are  whip- 
ped out  from  the  blood,  and  deposited  on 
the  sides  and  extremities  of  ruptured 
chordas,  and  often  unite  them  together,  so 
that  it  is  impossible  to  say  how  many  of 
them  may  have  been  torn  through,  until 
the  superjacent  mass  of  coagulum  is  re- 
moved. 
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Another  effect  of  this  process  of  ulcera- 
tion, especially  in  the  mitral  valve,  is  the 
formation  of  a  so-called  "aneurism  of  the 
valve."  An  ulcer  having  formed  on  its 
ventricular  surface,  the  hase  of  this  jields 
before  the  pressure  of  the  blood,  and  a 
pouch  is  formed,  projecting  from  the  au- 
ricular face  of  the  valve.  Such  an  aneu- 
rism is  generally  very  small :  I  lately  saw 
one  which  was  of  about  the  size  of  a  per- 
cussion cap  ;  it  had  on  its  summit  a  mass 
of  small  vegetations.  This  form  of  aneu- 
rism must  be  distinguished  from  that  de- 
scribed by  Dr.  Thurnam,'  which  arises  in 
the  gradual  yielding  of  all  the  coats  of  the 
valve,  and  which  may  attain  a  much 
larger  size. 

2.  In  chrnnic  diseases  of  the  valves  the 
appearances  vary  greatlj-,  not  only  in  in- 
dividual cases,  but  also  according  as  one 
or  another  valve  is  affected.  But  they 
may  generally  be  summed  up  as  depend- 
ent on  the  growth  of  a  firm  connective 
tissue,  which  thickens  the  substance  of 
the  valve,  and  by  its  contraction  leads  to 
great  alteration  in  its  form,  and  more  or 
less  seriously  impairs  its  functions.  Cal- 
careous matter  also  is  often  deposited. 

This  "sc?CTOt!c"  change  —  if  we  may 
adopt  the  term  sclerotic  as  equivalent  to 
the  chrnnifirlie  sderosirciule  Endocarditis  of 
German  authors — may  either  be  primarily 
chronic,  or  arise  out  of  an  acute  inflam- 
mation of  the  valve.  In  the  latter  case, 
vegetations  are  sometimes  found,  showing 
that  endocarditis  had  once  occurred  ;  antl 
these  may  even  be  calcified.    But  they 

[Fig.  97. 


Fibroid  thickening  of  Mitral  Valve.] 

are  not  necessarily  present.  In  several 
cases  of  valvular  disease,  that  had,  in 
each  instance,  doubtless  arisen  in  attacks 
of  acute  rheumatism  which  the  patient 
had  had  some  years  previously,  1  have, 
on  post-mortem  examination,  found  that 
the  mitral  valve  exhibited  no  trace  of 
vegetations :  it  was  simply  thickened, 
with  its  chordse  ;  and  its  orifice  was  nar- 
rowed. Here  the  affection  had  been  of 
acute  origin  :  but  the  appearances  were 
undistinguishable   from  those  which  are 

'  Med.-Chir.  Trans.,  ser.  ii.  vol.  iii.  p.  250. 


met  with  in  disease  that  has  from  the 
first  been  chronic.  The  difficulty  of  de- 
termining the  way  in  which  valvular 
changes  arise  is  further  increased  by  the 
fact  that  thickened  valves  are  very  liable 
indeed  to  the  supervention  of  an  acute 
process,  identical  with  that  already  de- 
scribed as  belonging  to  acute  endocarditis. 
It  would  appear  that  the  elements  of  the 
morbid  tissue  in  chronically  diseased 
valves  are  apt  to  undergo  a  fatty  change, 
analogous  to  that  which  gives  rise  to 
atheroma  in  chronic  arteritis.  The  result 
is  that  the  structure  of  the  valves  becomes 
softened  and  gives  way,  and  thus  that  a 
process  of  ulceration  is  set  up,  precisely  as 
in  acute  endocarditis.  A  very  large  pro- 
portion of  the  cases  in  which  the  autopsy 
shows  the  chorda;  tendinea3  of  the  mitral 
valve  to  have  been  freshly  ruptured  are 
cases  of  long-standing  valvular  disease,  in 
which  inflammation  has  thus  supervened. 
Another  common  result  is  that  masses  of 
calcareous  deposit,  evidently  of  old  forma- 
tion, are  found  lying  loose  in  the  floor  of 
recent  ulcers. 

a.  In  the  cuspid  valves  the  effect  of 
chronic  disease  is  generally  to  produce  a 
stenosis  or  narrowing  of  the  aperture. 
The  wall  of  the  valve,  especially  towards 
its  free  edge,  becomes  greatly  thickened, 
and  its  segments  cohere  together.  The 
morbid  tissue  is  exceedinglv  dense  and 
hard,  so  that  by  the  older  writers  such 
valves  were  described  as  cartilaginous :  it 
often  contains  masses  of  calcareous  de- 
posit, and  these  sometimes  attain  a  very 
considerable  size.  The  chordas  tendint'ffl 
undergo  a  similar  change  and  coalesce,  so 
that  sometimes  each  musculus  papillaris 
gives  origin  only  to  a  single  massive  col- 
umn, which  may  be  more  or  less  fluted, 
or  pierced  with  one  or  two  slits,  indicating 
the  lines  of  separation  between  the  chordse 
of  which  it  was  made  up  ;  at  the  same 
time  the  chordos  generally  become  much 
shortened,  so  that  the  edge  of  the  valve  is 
drawn  down  ;  and  thus  with  its  small 
aperture  it  has  very  much  the  appearance 
of  a  funnel,  projecting  far  into  the  cavity 
of  the  ventricle.  Dr.  Douglas  Powell,' 
has  endeavored  to  distinguish  two  forms 
of  stenosis  of  the  mitral  orifice,  in  one  of 
which  the  valve  presents  this  funnel  shape, 
while  in  the  other  it  is  stretched  horizon- 
tally, like  a  diaphragm,  between  the  auri- 
cle and  the  ventricle.  But  it  appears  to 
me  that  no  such  distinction  can  be  fairly 
drawn,  and  that  in  all  cases  a  narrowed 
mitral  valve  tends  more  or  less  to  assume 
the  form  of  a  funnel,  although  this  is  no 
doubt  much  more  marked  in  some  in- 
stances than  in  others.  The  orifice  at  the 
bottom  of  the  funnel  is  sometilnes  circu- 
lar :  but  in  the  case  of  the  mitral  valve  it 
more  often  resembles  a  slit,  of  which  the 

I  Med.  Times  and  Gaz.,  1871,  vol.  i.  p.  395. 
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axis  corresponds  with  tlie  line  uniting  tlie 
meeting  angles  of  the  original  segments 
of  the  valve.  The  latter  variety  has  long 
been  known  as  the  button-hole  mitral.  In 
either  form  the  aperture  may  be  so  con- 
tracted as  hardly  to  admit  the  tip  of  the 
little  finger  ;  and  cases  are  often  met  with 
in  which  only  two  fingers  can  be  intro- 
duced, instead  of  the  three  Avhich  can  be 
passed  through  the  healthy  valve. 

But  the  elfect  of  clironic  disease  of  the 
mitral  valve  is  not  always  to  produce 
stenosis.  It  may  be  tlie  very  reverse.  It 
is  said  that  sometimes  one  of  the  flaps  of 
the  valve  becomes  adherent  to  the  ventri- 
cular wall,  and  so  is  rendered  incapable 
of  meeting  its  fellow.  But  this  is  a  very 
rare  occurrence  ;  indeed  I  doubt  whether 
it  is  ever  met  with.  At  any  rate  I  have 
not  been  able  to  find  a  single  instance  of 
it  in  the  recent  records  of  post-mortem 
examinations  at  Guy's  Hospital.  These 
records,  however,  contain  one  case  in 
which  Dr.  Moxon  found  the  edge  of  the 
anterior  curtain  of  the  valve  turned  up  on 
its  ventricular  surface,  and  adherent 
there,  so  as  to  form  a  ridge  on  this  sur- 
face,'— a  change  by  which  the  depth  of 
the  curtain  must  of  course  have  been 
diminished.  It  might  be  thought  that  the 
same  process  of  contraction  which  ordi- 
narily causes  stenosis  of  a  thickened  valve 
might  (if  acting  in  a  direction  at  right 
angles  to  that  in  which  it  usually  acts) 
draw  up  and  shorten  the  valve  without 
narrowing  its  orifice.  Writers  have  in 
fact  described  such  an  appearance.  But 
it  is  one  which  I  have  never  myself  seen, 
nor  have  I  met  with  any  recorded  instance 
of  it :  and  I  am  not  sure  that  it  ever  oc- 
curs. Not  uncommonly,  however,  some 
of  the  chordje  tendiness  become  elongated, 
and  do  not  properly  tether  the  membran- 
ous part  of  the  valve,  which  therefore  be- 
comes inverted  into  the  auricle  during  the 
ventricular  systole ;  and  this  result  is 
often  favored  by  the  conversion  of  the 
corresponding  muscularis  papillaris  into  a 
dense  fibrous  tissue.  Sometimes  those 
cliordte  which  are  inserted  nearest  the 
centre  of  the  valve  alone  undergo  this 
process  of  lengthening,  and  this  part  of 
tlie  curtain  is  then  found  after  death  to 
be  bent  on  itself  and  flaccid,  having  evi- 
dently been  accustomed  to  yield  before 
the  pressure  of  the  blood.  Sometimes, 
again,  the  chordae  become  shortened  by 
disease,  instead  of  being  elongated,  and 
thus  tether  the  valve  too  closely,  and  pre- 
vent the  apposition  of  its  segments. 

'  This  condition  is  analogous  to  one  which, 
is  commonly  seen  in  cases  of  perihepatitis, 
where  the  anterior  thin  edge  of  the  liver  is 
neatly  folded  over  on  to  the  convex  surface, 
and  bound  down  beneath  the  thickened  cap- 
sule, the  apparent  rounded  margin  of  the 
liver  being  thus  really  derived  from  the  un- 
der surface  of  the  organ. 


I  believe  that  the  preceding  paragraph 
includes  descriptions  of  ail  the  chronic 
changes  in  the  cuspid  valves,  by  which 
regurgitation  is  produced,  without  ob- 
struction to  the  onward  current  of  blood. 
Each  of  these,  however,  is  of  infrequent 
occurrence.  In  six  years,  during  which 
period  sixty-seven  cases  of  mitral  steno- 
sis presented  themselves  in  the  post-mor- 
tem threatre  of  Guy's  Hospital,  I  find 
only  twelve  recorded  instances  of  what  I 
may  term  pure  regurgitant  disease  of  the 
same  valve  ;  in  six  of  which  the  edge  of 
the  valve  is  stated  to  have  been  inverted 
into  the  auricle,  in  the  manner  aljove  de- 
scribed. 

The  fact  just  stated  will  doubtless  sur- 
prise many  readers,  who  are  aware  of  the 
frequency  with  which  mitral  regurgitant; 
disease  is  clinically  spoken  of.  The  ques- 
tion must  be  discussed  in  detail  further 
on  ;  but  it  may  be  well  here  to  state  that, 
in  a  large  proportion  of  cases,  a  reflux  of 
blood  into  the  auricle  during  the  ventri- 
cular systole  is  probably  independent, of 
disease  in  the  valve  itself,  and  due  to 
changes  in  the  walls  and  cavity  of  the 
ventricle,  destroying  the  duo  proportion 
between  the  auriculo-ventricular  orifice 
and  the  valve  by  which  it  should  be 
closed.  It  must  be  added  that  many  cases 
are  placed  after  death  under  the  head  of 
mitral  stenosis,  which  had  before  been 
regarded  as  examples  of  regurgitant  dis- 
ease. For  when  moderate  obstruction 
and  regurgitation  coexist,  the  latter  is 
often  clinically  more  noticeable,  and  (as  I 
believe)  is  often  alone  discoverable  before 
death  ;  while  at  the  autopsy  the  appear- 
ance of  the  valve  may  be  exactly  similar 
to  that  which  is  found  in  another  case,  in 
which  during  life  obstruction  had  been 
the  main  feature. 

j3.  Ill  the  semilunar  valves  the  morbid 
appearances  resulting  from  chronic  disease 
vary  much  more  than  in  the  cuspid  valves. 
First  may  be  mentioned  the  adhesion  of 
tlie  valves  together.  This  begins  at  the 
point  where  the  corners  of  adjacent  valves 
are  inserted  into  tlie  aortic  wall,  and 
gradually  creeps  along  their  free  edges, 
uniting  them  together.  All  three  valves 
may  thus  be  fused  into  a  single  mass, 
projecting  into  the  arterial  channel  in  the 
form  of  an  inverted  funnel,  with  a  central 
aperture,  which  is  often  of  very  irregular 
form,  and  may  be  extremely  small,  being, 
in  most  cases,  further  narrowed  by  the 
presence  of  rough  calcareous  nodules  of 
greater  or  less  size,  deposited  in  the  sub- 
stance of  the  altered  valves.  While  this 
process  is  going  on,  the  natural  attach- 
ment of  the  corners  of  the  valves  to  the 
aorta  often  graduallv  becomes  oblite- 
rated ;  two  of  the  pouches,  or  even  all 
three  of  them,  become  thrown  into  one  ; 
and  three  slight  projections  in  the  floor  of 
the  resulting  funnel-shaped  mass  are  often 
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all  that  is  left  to  indicate  the  original  lines 
of  separation  between  the  difterent  valves. 

In  other  cases  the  effect  of  chronic  dis- 
ease of  the  semilunar  valves  is,  that  they 
become  puckered  and  shrivelled.  Instead 
of  forming  pouches,  they  often  rather 
resemble  flat,  narrow  shelves,  projecting 
a  little  way  from  the  wall  of  the  artery, 
the  mouth  of  wdiieh  they  are  quite  unable 
to  close.  The  corpus  Arantii,  with  the 
thin  curved  borders  on  either  side  of  it, 
disappears  entirely  ;  and  all  that  is  left  is 
a  thick,  shapeless  bod}-,  often  with  its 
rounded  edge  retroverted,  and  perhaps 
torn  away  from  its  aortic  attachment  on 
one  side,  so  as  to  hang  down  like  the  lip 
of  a  jug,  or  a  dog's  car.  Or,  again,  the 
valve  may  contract,  and  its  free  border 
thus  become  tightly  drawn  across  Ije- 
t^veen  its  points  of  attachment,  so  that 
the  open  pouch  is  converted  into  a  deep 
pocket  witli  a  narrow  entrance,  into  which 
tlie  tip  of  the  finger  cannot  be  made  to 
enter.  This  result,  however,  is  not 
always  due  to  changes  in  the  valves  them- 
selves. Sometimes  it  depends  on  chronic 
disease  in  the  coats  of  the  base  of  the 
aorta,  attended  with  yielding  and  dilata- 
tion of  its  walls,  by  which  the  valves, 
although  healthy,  are  unduly  stretched. 
So  considerable  may  this  yielding  be,  that 
in  one  case  recorded  in  the  reports  of 
post-mortem  examinations  at  Guy's  Hos- 
pital, the  corners  of  adjacent  valves  had 
become  distant  from  one  another  a  quar- 
ter of  an  inch  at  their  points  of  attach- 
ment. 

When  a  valve,  thickened,  or  retro- 
verted by  chronic  disease,  comes  into  con- 
tact with  any  part  of  the  lining  of  one  of 
the  heart's  cavities  during  the  movements 
of  that  organ,  further  morbid  changes  are 
produced  by  the  friction,  as  is  the  case  in 
acute  affections.  Tlierc  is,  however,  this 
difference,  that  the  endocardium  does  not 
become  ulcerated  or  covered  with  vegeta- 
tions, but  is  thickened,  opaque,  and 
slightly  roughened.  This  was  pointed  out 
by  Dr.  Ilodgkin  as  far  back  as  the  year 
1829.'  In  the  case  of  Dr.  Cox,  one  of 
aortic  disease,  in  which  a  valve  was 
stretched  to  upwards  of  an  inch  in  length, 
"the  coats  of  the  aorta  for  about  an  inch 
and  a  half  above  tlie  retroverted  and  dis- 
tended valve,  and  against  which  it  must 
have  been  carried  during  the  systole  of 
the  heart,  were  considerably  thickened, 
and  presented  an  uneven  surface.  On  the 
inner  surface  of  the  heart  there  were  some 
irregular  spots  of  opacity  at  the  part  where 
the  diseased  valve  would  have  struck 
during  the  diastole."  Dr.  Hodgkin  adds 
that  "the  partial  thickening  on  the  inter- 
nal surface  of  the  heart  and  vessels,  in 
consequence  of  some  unusual  contact,  Ls  a 

'   "On   Retroversion   of  the  Valves   of  the 
Aorta,"  Lond.  Med.  Gaz.  vol.  iii.  p.  439. 


morbid  appearance,  which  has  not  been 
particularly  pointed  out  by  pathological 
anatomists,  yet  it  does  not  appear  to  be  a 
rare  occurrence. "  Except  Dr.  Moxon,  Ido 
not  find  that  any  writer  has  since  alluded 
to  the  appearance  in  qu<slion.  But  in 
another  respect  our  knowledge  has  ad- 
vanced greatly  since  the  publication  of 
Dr.  Hodgkin's  paper  ;  for  we  find  him 
relying  on  these  effects  of  contact  as  prov- 
ing that  tlie  blood  liad  been  subjected  to 
two  motions — the  one  progressive,  and 
the  other  retrograde— a  feet  with  which, 
of  course,  every  one  is  now  familiar.  Ac- 
cordin!:rto  Dr.  Peacock  and  Dr.  Bristowe,' 
it  is  not  uncommon  in  cases  of  disease  of 
the  aortic  orifice  for  the  endocardium 
below  the  valves  to  present  a  fibroid 
thickening  in  the  form  of  bands  or  reticu- 
lations, due  probably  to  the  impact  of  the 
regurgitant  stream  of  blood  on  that  part. 
Of  this  I  have  lately  seen  a  striking  in- 
stance. The  same  thing  may  also  occur 
in  the  auricle,  as  the  result  of  mitral  re- 
gurgitation. 

[Fi-.  98. 


Calcareous  Degeneration  of  Aortic  Valves.] 

It  will  be  observed  that  in  the  semi- 
lunar, as  in  the  cuspid,  valves  the  effects 
of  chronic  disease  are  twofold.  It  may 
either  cause  obstruction  to  the  onward 
flow  of  blood,  or  give  rise  to  regurgitation 
and  to  a  backward  current.  All  writers, 
in  fact,  insist  on  this  distinction,  while 
admitting  that  both  effects  often  exist 
together.  Dr.  Moxon,  therefore,  rather 
surprised  me  a  short  time  ago  by  stating 
that  in  his  experience  the  occurrence  of 
aortic  obstruction,  apart  from  regurgita- 
tion, has  been  extremely  rare.  I  at  first 
supposed  that  he  was  referring  to  fatal 
cases  only,  among  which  pure  aortic  ste- 
nosis would  naturally  be  infrequent,  since 
this  is  generally  said  to  affect  the  prospect 
of  life  less  than  any  other  form  of  valvular 
affection,  and  since,  moreover,  it  is  very 
apt  to  become  complicated  sooner  or  later 
by    the    development    of    regurgitation. 


'  Path.  Trans,  xxi.  p.  105. 


ETIOLOGY. 


713 


\ 


Thus,  in  looking  tlirougli  the  records  of 
post-mortem  examinations  for  tlie  last  six 
years— during  which  time  there  have  oc- 
curred sixty-eight  fatal  cases  of  aortic 
regurgitant  disease — I  find  only  two,  or 
perhaps  three,  of  pure  aortic  stenosis ; 
and  in  at  least  one  of  them  the  patient's 
death  was  due  not  to  this  aflection,  but  to 
coexisting  mitral  stenosis.  But  I  after- 
wards ascertained  that  Dr.  Moxon  be- 
lieved aortic  obstruction,  independent  of 
regurgitation,  to  be  rare  clinically,  as  well 
as  in  the  dead-house  ;  and  this  opinion 
certainly  appears  to  be  confirmed  by  the 
fact  that,  during  part  of  the  period  in 
which  I  acted  as  Medical  Registrar  at 
Guy's  Hospital  (within  which  period 
seventy-one  cases  of  aortic  regurgitation 
came  under  observation)  I  find  only  two 
recorded  instances  of  pure  stenosis  of  the 
orifice  in  question  ;  and  in  one  of  these 
regurgitation  became  developed  before 
the  patient's  death. 

The  changes  to  which  the  aortic  valves 
are  liable  are  not  all  included  in  the  thick- 
enings, and  adhesions,  and  puckerinL;s 
that  have  hitherto  been  described.  In 
some  cases  the  tissue  of  the  valves  under- 
goes atrophy  ;  and  they  become  so  thin, 
that  it  is  ditflcult  to  believe  that  they 
were  capable  of  sustaining  a  column  of 
blood.  A  striking  example  of  this  came 
lately  under  my  notice.  A  young  man, 
set.  thirty-two,  had  long  suffered  from 
asthma,  and  becoming  anasarcous  was 
admitted  into  Guy's  Hospital  under  the 
care  of  Dr.  Wilks.  After  death  the  aortic 
valves  were  found  to  be  most  remarkably 
thinned  ;  they  had  no  more  substance 
than  the  most  delicate  tissue-paper,  and 
no  corpora  Arantii  could  be  felt  in  them. 
One  of  them  was  slightly  fenestrated  near 
its  margin.  They  were  very  small,  and, 
when  left  to  themselves,  fell  back  into  the 
Sinuses  of  Valsalva.  The  pulmonary 
valves  presented  the  same  change  in  a 
minor  degree  ;  and  the  mitral  valve  was 
likewise  unusually  tliin.  The  heart  was 
much  enlarged.  The  lungs  were  emphy- 
sematous ;  and  it  appeared  to  me  that 
the  thinning  of  the  heart's  valves  was  due 
to  a  process  of  atrophy,  perhaps  related 
patholOKically  to  that  which  caused  tlie 
pulmonary  emphysema.  I  have  since 
found,  in  the  records  of  post-mortem  ex- 
aminations at  Guy's  Hospital,  a  similar 
case,  observed  by  Dr.  Moxon.  It  is  that 
of  a  man,  aged  fifty-six,  whose  lungs  are 
stated  to  have  been  senile  and  a  little 
emphysematous,  and  to  have  contained 
much  black  matter.  The  heart  was 
small ;  the  right  side  was  dilated,  forming 
the  apex ;  the  pericardium  was  every- 
where adherent ;  the  mitral  and  aortic 
valves  were  very  dehcate  in  appearance.' 

'  Since  this  was  written  I  have  (in  Novem- 
ber, 1874)  met  with   a  third  instance  of  ex- 


This  atrophy  of  the  aortic  valves  is  proba- 
bly rare,  and  has  not  yet  been  shown  to 
have  any  clinical  significance.  But  there 
would  certainly  appear  to  be  danger  of  the 
rupture  of  such  thin  structures,  wdien 
strained  in  an  effort  of  coughing  or  in  any 
other  way. 

I  have  still  to  mention  another  abnor- 
mal appearance  in  the  aortic  valves, 
formerly  supposed  (by  Corrigan)  to  ren- 
der them  incompetent,  but  now  known  to 
interfere  in  no  way  witli  theh-  functions. 
I  refer  to  the  small  openings  which  are 
sometimes  found  in  the  thin,  crescent- 
shaped  borders  which  extend  on  either 
side  of  the  corpora  Arantii.  l!)-  some 
writers  analogies  have  been  found  for 
such  a  fenestrated  condition  of  the  aortic 
valves  in  the  normal  state  of  the  same 
valves  in  some  of  the  lower  animals ; 
while  others  have  regarded  it  as  exhibit- 
ing an  identity  of  structure  between  the 
semilunar  and  the  cuspid  valves ;  the 
filaments  which  remain  above  the  aper- 
tures being  supposed  to  answer  to  the 
cbordte  of  a  mitral  or  tricuspid  segment. 
It  has  also  been  doubted  whether  this 
fenestration  of  the  aortic  valves  is  the 
result  of  a  slow  atrophic  change,  or 
whether  it  is  simply  a  defect  of  original 
development.  And  witli  reference  to  this 
point  Dr.  Wilks'  states  that  he  has  seen 
it  in  young  people,  and  has  therefore  al- 
ways regarded  it  as  congenital. 

Etiology. — Before  passing  to  the  con- 
sideration of  the  other  causes  of  disease 
of  the  cardiac  valves,  it  may  be  conveni- 
ent to  discuss  the  views  of  certain  writers, 
wh(i  have  attributed  to  congenital  mal- 
formation (or  to  intra-utcrine  disease) 
some  aHectioiis  that,  as  it  appears  to  me, 
may  arise  at  any  period  of  life.  These 
views  are  of  considerable  antiquity.  In 
his  account  of  Mr.  Bulstrodc's  case, 
already  referred  to,  John  Hunter  ex- 
presses a  doubt  whether  the  shrivelled 
appearance  of  the  valves  of  the  aorta  was 
"a  natural  formation,  or  a  disease." 
And  of  another  specimen,  in  which  there 
were  two  valves  only  instead  of  three, 
one  of  which  had  a  kind  of  fraaiuni  or 
cross-bar  attaching  its  middle  to  the  side 
of  the  artery,— the  catalogue  of  the  Ilun- 
terian  Museum  says,  "this  malformation 
was  in  all  probability  congenital."  Early 
in  the  present  century,  Mr.  Burns  de- 
scribed ns  a  "  species  of  mal-conformation 
of  the  heart,"  that  condition  in  which  the 
mitral  valve,  instead  of  being  formed  of 
two  flaps,  presents  the  appearance  of  a 
septum,  with  an  aperture  in  its  centre, 
stretching  across  the  opening.     More  ro- 


trerae  thiiininff  of  the  aortic  valves,  in  another 
patient,  who  died  of  the  effects  of  pulmonary 
emphysema. 

'  Pathological  Anatomy,  p.  93. 
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cently  several  observers  have  expressed 
similar  opiuious.  Dr.  Conway  Evans,' 
in  recording  a  ease  in  which  the  mitral 
valve  was  funnel-shaped,  says  this  condi- 
tion was  "evidently  of  congenital  origin. " 
Dr.  Kelly  has  recently  maintained  the 
same  view.^  And  Dr.  Peacock  devoted 
to  this  question  a  part  of  his  tirst  Crooniau 
Lecture,  delivered  before  the  Buyal  Col- 
lege of  Physicians  in  1SG5. 

Tlie  arguments  for  and  against  the 
opinion  that  certain  aflections  of  the  val- 
ves are  congenital  require  to  be  taken 
separately  for  the  diiferent  valves. 

And,  first,  with  regard  to  the  mitral 
valve.  Great  stress  has  been  laid  on  the 
fact  that  mitral  stenosis  is  very  frequently 
associated  with  tricuspid  stenosis.  It  is 
generally  said  that  all  the  valves  on  the 
right  side  of  tlie  heart,  which  are  so  rarely 
subject  to  disease  in  after  life,  are  much 
more  liable  to  intra-uterine  disease  and  to 
malformation  than  the  valves  on  the  left 
side.  And  congenital  union  of  the  pul- 
monary valves  is  really  common,  being 
indeed  the  most  important  malformation 
of  the  heart,  and  being  generally  attended 
with  other  e\ident  malformations,  such 
as  an  aperture  in  the  septum,  &c.  Now, 
since  the  relatively  higher  function  of  the 
right  side  of  the  heart  during  fa'tal  life  is 
supposed  to  be  the  cause  of  the  greater 
liability  to  congenital  disease  in  the  pul- 
monary (as  compared  with  the  aortic) 
valves,  writers  have  assumed  that  this 
liability  must  be  shared  by  the  tricuspid 
valve  also.  But,  as  a  matter  of  fact, 
there  is  no  proof  that  disease  of  the  tri- 
cuspid valve  before  birth  is  otherwise 
than  an  exceptional  occurrence,  like  dis- 
ease of  the  aortic  valves,  or  of  the  mitral 
valve  at  the  same  period.  Priedreich,' 
indeed,  says  that  in  newly-born  infants 
minute  soft  granulations  are  not  rarely 
found  on  the  auriciilar  surface  of  the  tri- 
cuspid valve  ;  but,  as  they  do  not  gener- 
ally distiu'b  tlie  functions  of  the  valve,  he 
hardly  regards  them  as  morbid,  consicler- 
ing  them  rather  to  stand  on  the  boarder 
between  physiological  and  pathological 
appearances.  Dr.  Peacock,  however,  has 
related^  a  case  in  which  there  was  a  thick 
exudation  of  recent  lymph  on  the  auricu- 
lar surface  of  the  tricuspid  valves,  in  a 
cyanotic  child,  who  died  when  about 
seven  months  old.  It  is  stated  that  the 
cusps  were  thickened  and  adherent  at 
their  angles,  so  as  to  contract  the  dimen- 
sions of  the  orifice  :  but  this  still  admitted 
a  ball  twenty-four  lines  in  circumference, 
while  the  mitral  aperture  had  a  circum- 
ference of  only  eighteen  lines.  Friedreich 
has  related  a  similar  instance.    Now  it  is 

'  Path.  Trans,  xvii.  p.  90. 

2  Il)id.  xxi.  p.  91. 

'  Op.  cit.,  p.  21fi. 

^  Patli.  Trans,  v.  p.  64. 


certainly  possible  that  tri3uspid  stenosis 
may  have  its  origin  in  the  intlaniniatory 
process  described  by  these  writers,  as  oc- 
curring in  certain  infants  at  or  soon  after 
birth.  But  in  that  case  it  might  iiiirly  be 
expected  that  the  mitral  valve,  if  alfectcd 
at  all,  should  be  so  in  a  slighter  degree. 
Now  I  believe  that  it  is  invariably  the 
case,  that  when  both  the  valves  in  ques- 
tion are  stenosed,  the  mitral  is  uiueli 
thicker  and  much  narrower  than  the  tri- 
cuspid. Por  instance,  it  was  so  in  Mr.  E. 
Pye  Smith's'  case,  which  Dr.  Peacock 
cites  as  of  congenital  origin. 

Another  argument  in  favor  of  the  view 
that  mitral  stenosis  may  be  due  to  mal- 
formation is  based  upon  the  fact  that  the 
patient  has  sometimes  been  in  bad  health 
for  many  years,  or  even  from  birth.  Thus, 
in  Mr.  Pye  Smith's  case,  the  patient  had 
been  ailing  all  his  life  ;  and,  although 
thirty-seven  years  of  age,  did  not  appear 
more  than  fifteen  or  sixteen,  and  had 
never  presented  any  siuns  of  puberty.''  In 
1870,  Dr.  Kelly  exhibfted  to  the  Patho- 
logical Society"  a  heart  with  a  button-hole 
mitral  valve,  taken  from  a  woman  aged 
thirty-three,  who,  even  when  a  child, 
"  could  not  run  about  well  or  indulge  in 
i  any  severe  exertion  on  account  of  great 
I  shortness  of  breath  and  palpitation  of 
the  heart. "  But,  so  far  as  I  can  leai-n, 
such  cases  are  quite  exceptional.  Patients 
afi'ected  with  mitral  stenosis  generally  state 
that  they  have  had  perfect  health  until  a 
few  months,  or  at  most  two  or  three 
years,  before  they  first  came  under  medi- 
cal observation  for  their  heart-disease. 
Moreover  those  who  are  practically  con- 
versant with  the  routine  of  morbid  ana- 
tomy will,  I  think,  agree  with  me,  that  in 
the  bodies  of  those  who  have  had  rheu- 
matic fever  some  years  before  deatlL  the 
mitral  valve  is  very  frequently  found  pre- 
senting appearances  which  clearly  indi- 
cate the  gradual  development  of  stenosis. 
In  such  cases  the  inferior  edge  of  the 
valve  is  thickened,  and  harder  than 
natural ;  its  orifice  no  longer  admits  three 
fingers  readily  ;  its  chorda;  are  beginning 
to  cohere.  Every  stage  of  transition  may 
be  seen  between  a  healthy  valve  and  one 
presenting  the  most  extreme  degree  of 
stenosis.  My  belief,  therefore,  is  that  it 
is  needless  to  refer  this  alTection  of  the 
mitral  valve  further  back  than  a  past  at- 
tack of  acute  rheumatism,  if  the  patient 
has  had  such  an  attack.  And  even  when 
shortness  of  breath  and  other  symptoms 
of  cardiac  defect  have  existed  from  child- 
hood, it  appears  to  me  more  likely  that 
the  stenosis  is  due  to  morbid  changes 
arising  in  the  years  that  may  have  elapsed 

'  Path.  Trans,  iii.  p.  283. 

2  Dr.     Peacock,     "Malformations    of    the 
Heart,"  2d  ed.,  1866,  p.  139. 

3  Path.  Trans,  xxi.  p.  91. 
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since  birth,  than  to  malformation  or  dis- 
ease occurring  in  the  short  period  of  intra- 
uterine life  ;  especially  since  in  the  fk'tus 
the  left  side  of  the  heart  is  so  situated  as  to 
be  very  little  susceptible  of  morbid  action. 

Secondly,  as  concerns  the  aortic  valves. 
Adhesion  of  two  or  more  of  these  valves 
sometimes  occurs  in  very  young  children. 
Thus  Dr.  Lloyd'  exhibitecl  to  the  Patho- 
logical Society  the  heart  of  an  intant  thir- 
teen months  old,  in  which  there  were  only 
two  aortic  valves,  and  tlicse  were  very 
red,  rough,  hard,  cartilaginous  on  their 
surface  and  puckered  :  one  of  them  was 
twice  as  large  as  the  other,  and  had  an 
indistinct  ridge  intersecting  its  centre. 
Dr.  Workman,'' again,  showed  to  the  same 
Society  the  heart  of  a  little  girl,  only  four 
years  old  at  the  time  of  death,  in  which 
the  aortic  orifice  was  much  contracted, 
and  its  valves  thickened  and  fused  to- 
gether. Again,  adhesion  of  the  aortic 
valves  has  sometimes  been  found  in 
young  persons,  associated  with  the  simi- 
lar change  in  tiie  pulmonary  valves  which 
is  believed  to  be  invarialjly  of  congenital 
origin.  Thus  Dr.  "Wilks^  has  recorded 
the  case  of  a  girl,  set.  eigliteen,  in  whom 
the  pulmonary  valves  were  adherent,  and 
the  aortic  valves  were  two  in  number,  the 
larger  of  them  having  in  its  interior  a 
raised  line  indicating  the  point  of  union 
of  two  former  valves.  Dr.  Ogle*  saw  an- 
other instance  of  the  same  kind,  in  a  girl 
fourteen  years  old,  in  whom  "two  con- 
tiguous aortic  valves  had  their  adjoining 
angles  torn  away  from  their  attachment 
to  tlie  aorta,  and  subsequently  united  to 
each  other  at  a  lower  level."  It  is  no 
doubt  probable  that  in  all  these  cases  the 
union  of  the  aortic  valves  occurred  before 
birth :  but  such  cases  are  extremely  rare, 
and  surely  afford  no  ground  for  supposing 
that  the  adhesions  which  are  s:j  com- 
monly found  at  an  advanced  age  are  also 
congenital. 

I  must  next  insist  on  the  fact,  that  the 
cases  last  referred  to  have  characters 
which  distinguish  them  in  a  very  import- 
ant way  from  those  in  which  the  union  of 
the  valves  is  known  to  be  congenital.  In 
the  first  place,  paHial  adhesions  of  the 
aortic  valves  are  very  commonly  met 
with  in  older  subjects,  especially  when 
the  coats  of  the  aorta  are  also  diseased. 
The  adjacent  edges  of  the  valves  are 
found  to  have  grown  together  for  one  or 
two  lines,  the  rest  remaining  free.  There 
can  be  no  question  of  any  congenital  de- 
fect, since  I  am  not  aware  that  such  par- 
tial adhesions  are  ever  observed  at  an 
early  period  of  life  ■}  yet  it  is  obvious  that 

'  Path.  Trans,  i.  p.  60. 

^  Ibid,  xviii.  p.  55. 

'  Ibid.  X.  p.  80. 

*  Ibid.  V.  p.  70. 

^  Since  this  was  written  I  have  met  with 


the  continuation  of  the  same  process 
would  lead  to  the  complete  fusion  of  the 
valves,  after  which  tlie  line  of  union 
might  be  expected  to  gradually  waste  and 
disappear.  Again,  when  the  aortic  valves 
are  adherent,  the  orifice  is  generally  ir- 
regular, and  the  substance  of  tlie  valves 
greatly  puckered  and  often  deformed  bj 
large  masses  of  calcareous  deposit.  O: 
this  several  capital  illustrations  are  giver 
in  Dr.  Peacock's  pubUshed  CrooniaiiLec- 
tures.  lie  supposes  that  in  these  cases 
the  union  of  the  vahes  took  place,  before 
birth.  But  the  appearance  is  very  difi'er 
ent  from  that  which  is  seen  in  the  affec- 
tion of  the  pulmonary  valves  which  (as 
has  already  been  stated)  is  known  to  be 
congenital.  In  that  case  tlie  uiiitet 
valves  form  a  smooth,  dome-shaped  body 
with  a  regular  orifice  in  its  centre,  am 
three  small  ridges  or  frcena  on  its  nppei 
surface,  placed  at  equal  distances  iron 
one  another. 

An  argument  in  favor  of  the  view  thai 
adhesions  of  the  aortic  valves  are  congen- 
ital has  been  found  in  the  fact  that,  when 
there  are  only  two  valves,  they  are  some- 
times of  equal  .size.  It  is  supposed  that 
the  union  must  have  taken  place  while 
the  valves  were  in  course  of  develo])iiient. 
In  reality,  however,  this  fact  merely 
proves  that  adhesion  occurred  before  they 
were  fully  grown.  A  case  in  point  re- 
cently came  under  my  notice.  A  man,  ;et. 
twenty-three,  died  in  Guy's  Hospital  of 
febrile  delirium  in  the  course  of  acute 
rheumatism.  There  was  no  recent  val- 
vular disease  ;  but  two  of  the  aortic  valves 
were  adherent,  and  the  resulting  valve 
was  scarcely  larger  than  the  third  valve, 
which  was  itself  much  thickened  along 
its  whole  edge,  and  also  contracted,  so 
that  it  lay  flat  ag:iinst  the  aortic  wall. 
The  pericardial  sac  -vvas  universally  closed 
by  old  adhesions.  Now  this  patient  was 
said  to  have  had  chorea  and  rheumatic 
fever  in  childhood,  and  afterwards  to  have 
suffered  from  distinct  symptoms  of  heart- 
disease,  dyspnoia,  palpitation,  ic.  Plis 
illness  at  that  time  was  doubtless  the 
cause  of  the  morbid  changes  both  outside 
his  heart  and  in  its  interior. 

Two  points  remain  to  be  considered, 
which  afford  powerful,  and  to  my  mind 
convincing,  arguments  against  the  view 
that  adhesions  of  the  aortic  valves  are 
always,  or  even  frequently,  of  congenital 
origin.  The  first  is  the  extreme  frequency 
witli  which  such  adhesions  are  found  in 
the  later  periods  of  life.  Thus,  according 
to  Dr.  Peacock,'  "of  forty-three  cases  in 
which  the  aortic  valves  were  diseased, 
either  alone  or  in  conjunction  with  the 


an  instance,  in  which   a  partial  adhesion  of 
two  of  the   aortic  valves  was  fonnd   in  the 
body  of  a  boy,  ;et.  16,  wlio  had  been  drowned. 
'  Crooiiian  Lectures. 
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mitral  valve,  in  eleven  (or  2;r.j  per  cent.) 
there  was  uialforniation  of  tlie  valves, 
which  probably  laid  the  foundations  of  the 
subsequent  disease."  Dr.  Peacocl?:  goes 
on  to  say  that  tliis  proportion  is  much 
larger  than  would  a  priori  have  been  ex- 
pected. I  thinlj  that  it  shows  clearly  how 
untenable  is  his  position.  It  is  scarcely 
conceivable  that  a  congenital  malforma- 
tion, which  we  have  seen  to  be  extremely 
rare  in  infants,  should  be  so  commonly 
found  in  adults.  Again,  the  duration  of 
life  in  the  cases  under  consideration  is 
altogether  adverse  to  the  opinion  that  the 
valvular  disease  had  existed  from  the  time 
of  birth.  Congenital  malformation  may, 
of  course,  be  found  in  the  bodies  of  those 
who  have  lived  long,  provided  these  mal- 
formations were  not  such  as  to  interfere 
with  the  functions  of  any  vital  organ  : 
and  in  exceptional  cases,  even  when  they 
did  so  interfere.  But,  if  we  average  a 
consideraljlo  number  of  cases,  we  may 
surel}'  assert  with  confidence  that  a  con- 
genital adhesion  of  the  aortic  valves, 
greatly-  narrowing  the  aperture,  must  in- 
evitably tend  to  shorten  life.  Yet  we 
find  Dr.  Peacock  deducing  from  his  sta- 
tistical inquiries  that  "in  cases  of  aortic 
valvular  disease  assigned  to  malformation, 
the  age  of  all  tlie  patients  averaged  42 '3 
ycavs,  and  the  extremes  of  ages  were  eigh- 
teen and  seventy-six  :  \Yhile  the  mean  age 
of  the  patients  in  whom  aortic  valvular 
disease  originated  in  other  ways  was  only 
slightly  greater,  or  47'4  years,  and  the 
extremes  of  age  were  twenty-one  and 
sixtj'-two. " 

The  influence  of  congenital  defect  in 
the  causation  of  diseases  of  the  cardiac 
valves  is  perhaps  not  limited  to  the  cases 
which  we  have  liitherto  been  considering. 
According  to  ^'irchow,'  who  has  recently 
devoted  much  attention  to  the  defective 
development  of  the  aorta  that  is  found  in 
patients  affected  with  chlorosis,  inflamma- 
tion of  the  mitral  or  aortic  valves  is  found 
with  disproportionate  frequency  in  these 
cases.  He  thiul^s  that  the  congenital  nar- 
rowness of  the  aorta  impedes  the  outflow 
of  blood  from  the  left  ventricle,  and  so 
increases  the  strain  to  which  the  valves 
are  exposed.  In  connection  with  this 
subject,  the  late  Dr.  Barlow'^  must  be 
mentioned.  He  believed  that  in  certain 
young  subjects  the  trachea  failed  to  un- 
dergo due  development.  This,  he  thought, 
led  to  imperfect  expansion  of  the  chest, 
and  consequently  the  supply  of  blood  to 
the  left  side  of  the  heart  was  impeded  ; 
and  not  only  the  aorta,  but  likewise  even 
the  orifices  of  the  heart's  chambers,  were 


'  "Ueber  die  Chloroae,  und  die  damit 
zusammenhangenden  Anomalien  im  Gefass- 
apparatus,"  Berlin,  1872,  p.  18. 

"  Guy's  Hospital  Reports,  1st  series,  vol. 
vi.  p.  235. 


prevented  from  attaining  their  proper 
size.  Dr.  A\'ilks  lias  put  up  in  the  mu- 
seum of  Guy's  Hospital'  a  specimen  illus- 
trative of  Dr.  Barlow's  theory.  I  find, 
however,  that  in  this,  as  in  both  Dr.  Bar- 
low's cases,  mitral  stenosis  existed  in  a 
degree  quite  disproportionate  to  that  of 
the  other  changes  ;  and  I  must  confess 
that  I  am  inclined  to  think  that  this  was 
the  primary  lesion,  that  it  arose  in  child- 
hood (as  seems  often  to  be  the  case),  and 
that  the  smallness  of  the  trachea  was  but 
a  part  of  a  defective  development  of  the 
body  generally,  consequent  on  the  imper- 
fect state  of  the  circulation  caused  by  the 
valvular  disease. 

We  have  now  to  ask,  what  are  the 
causes  by  which  diseases  of  the  valves  of 
the  heart  are  generally  produced  ?  And 
the  answer  to  this  question  is,  that  by  far 
the  most  common  cause  is  an  attack  of 
"rheumatic  fever,"  or  "articular  rheu- 
matism," as  it  is  termed  in  Dr.  Garrod's 
article  in  the  first  volume  of  this  work. 
Dr.  Garrod  has  there  pointed  out  that  as 
far  back  as  17.S8  Dr.  Pitcairn  had  noticed 
that  persons  subject  to  rheumatism  were 
attacked  more  frequently  than  others 
with  symptoms  of  heart  disease ;  and  that 
other  writers  at  the  commencement  of  tlie 
present  century  mentioned  the  same  fact. 
But  they  were  exceptions.  Pew  things  in 
medical  literature  are  more  curious,  than 
to  read  the  works  of  Burns  and  Kreysig 
and  Corvisart  on  diseases  of  the  heart, 
and  to  find  that  they  had  not  the  sliglitest 
suspicion  of  the  rheumatic  origin  of  these 
atfoctions.  So  late  as  the  j-ear  1835,  in- 
deed, Bouillaud^  was  able  to  claim  for 
himself  the  discovery  that  rheumatic  peri- 
carditis (a  disease  at  that  time  generally 
i-ecognized),  is  frequently  accompanied  by 
inflammation  of  the  lining  membrane  of 
the  heart — for  which  disease  he  then  pro- 
posed the  name  of  endocarditis. 

After  this  I  suppose  that  the  occurrence 
of  valvular  disease  of  the  heart  in  the 
course  of  rheumatic  fever  soon  became 
universally  known  ;  and  several  writers 
have  published  numerical  statements  with 
regard  to  its  frequency.  In  these  there 
is  a  fair  general  agreement.  Dr.  Pea- 
cock' quotes  Dr.  Puller  as  stating  that  in 
his  cases  of  acute  rheumatism  some  car- 
diac complication  was  present  in  49'3  per 
cent.  ;  while  Dr.  Barclay  found  that  in 
his  cases  the  proportion  was  39  per  cent. 
Dr.  Peacock  gives  42"  4  percent,  as  the  cor- 
responding proportion  in  the  cases  which 
came  under  his  care  from  1846  to  1868. 

It  is  to  be  observed  that,  in  these  figures, 
pericarditis  is  included  as  well  as  endo- 
carditis ;  and  also  that  in  many  cases 

1  Prep.  141265.     Catalogue,  vol.  i.  p.  31. 

2  "  Traite  Clinique  des  Maladies  du  Coeur," 
Paris,  torn.  i.  p.  273. 

3  Clinical  Society's  Transactions,  ii.  p.  222. 
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there  was  old  disease  of  the  heart  from 
former  attacks  of  acute  rheumatism. 
Botli  Dr.  Fuller  and  Dr.  Peacock  have 
attempted  to  distinguish  these  cases,  and 
to  determine  the  exact  frequency  of  re- 
cent endocardial  mischief;  hut  I  douht 
whether  much  reliance  can  he  placed  upon 
their  results,  which  are  based  upon  stetho- 
scopical  evidence  only.  Indeed,  it  is  ques- 
tionable whether  we  can  trust  to  auscul- 
tation for  determining  the  presence  or 
absence  of  early  endocarditis.  I  believe 
that  at  Guy's  Hospital  it  has  been  found 
that  in  fatal  cases  of  acute  rheumatism 
(and  still  more  of  chorea)  there  has  been 
by  no  means  a  close  correspondence  be- 
tween the  observation  of  a  murmur  dur- 
ing life  and  the  detection  of  vegetations 
on  the  valves  after  death.  Sometimes, 
when  a  systolic  murmur  has  been  present, 
the  valves  have  been  healthy  ;  and,  on 
the  other  hand,  when  no  mur.nur  could 
be  detected  they  have  been  found  to  be 
diseased. 

On  the  other  hand,  objections  of  at 
least  equal  force  may  be  urg.'d  against 
the  use  of  pathological  observations  to 
determine  the  question  as  to  tlie  numeri- 
cal frequency  of  endocarditis  in  acute 
rheumatism.  As  far  as  I  know,  no  series 
of  unselected  oases  of  fatal  acute  rheu- 
matism has  as  yet  ever  been  published. 
But  I  find  that  at  Gu3''s  Hospital,  in  a 
period  of  rather  more  than  twenty  years, 
there  have  been  thirty-two  such  cases,  in 
most  of  which  the  disease  was  a  first  at- 
tack. Now  in  twelve  of  these  cases  the 
valves  were  perfectly  healthy  ;  in  twenty 
eases  one  or  more  of  them  was  diseased. 
Six  times  the  mitral  valve  was  alone 
affected ;  three  times  the  aortic  valves 
alone :  in  ten  cases  both  the  mitral  and 
the  aortic  valves  were  diseased  ;  and  in 
one  other  case,  both  these  and  the  tricus- 
pid also.  This  would  give  62-5  per  cent., 
as  the  proportion  of  cases  of  acute  rheu- 
matism in  whicli  acute  endocarditis  occurs. 

'Sow  I  shall  presently  show  that  in  all 
these  cases  the  changes  in  the  valves 
were  slight,  and  that  they  were  not  at  all 
concerned  in  causing  death.  The  fatal 
termination  was  doubtless  generally  due 
to  hyperpyrexia,  which  (as  is  well  known) 
often  comes  on  in  cases  that  had  pre- 
viously appeared  to  be  of  a  mild  char- 
acter. Still  I  think  it  cannot  be  denied 
that  the  thirty-two  fatal  cases  were  on  an 
average  cases  of  excessive  severity  ;  for 
in  twenty-one  of  tliera  there  was  recent 
pericarditis.  Probably,  therefore,  we  can- 
not accept  these  cases  as  showing  that 
62-5  per  cent,  is  really  the  pi-oportion  of 
cases  of  acute  rheumatism  in  which  endo- 
carditis occurs.  Indeed,  if  the  cases  could 
be  regarded  as  average  ones,  we  should 
have  to  suppose  the  proportion  to  be 
really  higher  still,  for  in  many  of  them 
death  occurred  at  a  very  early  stage. 


After  all,  it  may  perhaps  be  said  that 
the  exact  deterunnation  of  the  frequency 
of  endocarditis  in  acute  rheumatism  is  of 
less  consequence  than  has  been  supposed: 
for  Dr.  Peacock's  observations  render  it 
probable  that  this  may  vary  considerably 
at  different  periods  and  auinng  different 
classes  of  the  population.  For  practical 
purposes  we  may  perliaps  take  it  at  from 
40  to  50  per  cent. 

Next  to  acute  rheumatism,  chorea  is  the 
disease  which  most  lre(iuently  gives  rise 
to  disease  of  the  cardiac  valves.  I  believe 
that  this  fact  was  first  pointed  out  by  Dr. 
Hughes  in  a  paper  in  the  Guy's  Hospital 
Reports.'  He  found  that  out  of  14  fatal 
cases  of  chorea,  in  which  the  state  of  the 
valves  of  the  heart  is  mentioned,  there 
were  only  two  in  which  these  structures 
were  reported  to  be  healthy.  In  the  last 
twenty  years  we  have  had  at  Guy's  Hos- 
pital sixteen  other  fatal  cases  of  chorea,  in 
which  post-mortem  examinations  have 
been  made  ;  and  in  only  two  of  these  were 
all  the  valves  perfectly  healthy.  Nine 
times  there  were  vegetations  on  the  mitral 
valve  alone  ;  twice  on  the  aortic  valves 
alone  ;  three  times  on  both  the  mitral  and 
the  aortic  valves.  Probably,  however, 
these  figures  must  not  be  taken  as  indi- 
cating the  liability  to  the  occurrence  of 
cardiac  disease  in  non-fatal  cases  of  chorea, 
since  severe  forms  of  the  disease  are  at 
once  more  likely  to  destroy  life  than  mild 
ones,  and  more  likely  also  to  be  compli- 
cated with  valvular  inflammation.''  Tims 
it  would  not  be  safe  to  infer  (as  might  at 
first  be  supposed)  that  disease  of  the  car- 
diac valves  is  absolutely  of  more  constant 
occurrence  in  chorea  than  in  acute  rheu- 
matism itself. 

Even  in  protracted  fatal  cases  of  chorea, 
I  beheve  that  the  cardiac  affection  is  al- 
ways slight  in  degree  ;  not  going  beyond 
the  presence  of  a  row  of  minute  granula- 
tions on  the  edge  of  one  or  more  of  the 
valves,  which  might  easilv  escape  notice, 
if  not  specially  looked  for.  Pericarditis, 
again,  s(-arcely  ever  occurs  as  a  result  of 
chorea  apart  from  rheumatism  ;  having, 
in  fact,  been  present  in  only  one  of  the 
thirteen  cases  that  I  have  collected.  It 
is  I  think,  generally  supposed  that  acute 
rheumatism  differs  from  chorea,  not  only 
in  the  lialiility  to  pericarditis,  but  also  m 
the  much  greater  severity  and  extent  of 
the  endocarditis  which  attends  it  It 
was  therefore,  with  some  surprise  that  I 
found  that  in  each  of  the  fourteen  cases  of 


1  Series  ii.  vol.  iv.  p.  360 ;  and  Series  iii. 

vol.  i.  p.  21V. 

2  I  may  mention,  however,  that  in  one  ot 
the  fatal  cases  of  chorea  under  consideration 
the  girl's  deatfi  was  accidental,  having  been 
dne  to  diphtheria,  which  she  caught  from 
another  patient.  In  this  instance  vegetations 
were  found  in  the  aortic  valves. 


718 


DISEASES  OF  THE  VALVES  OP  THE  HEART. 


fatal  acute  rheumatisin,  which  I  have  al- 
ready mentioned  as  haxing  presented  val- 
vular disia^e,  the  aft'eetion  consisted 
merely  in  the  presence  of  a  row  of  minute 
granulations,  precisely  like  those  seen  in 
chorea.  In  no  instance  were  those  larger 
vegetations  present  that  are  so  commonly 
found  under  other  conditions,  nor  was 
there  ever  any  ulceration. 

A  third  disease,  which  may  also  lead  to 
changes  in  the  valves,  exactly  like  those 
which  occur  in  acute  rheumatism  and  in 
chorea,  is  pyemia.  In  18G5  I  exhibited 
to  the  Patliological  Society  two  specimens 
in  which  there  wore  well-marked  vegeta- 
tions on  the  mitral  valve,  in  pyaemia  after 
surgical  operations.  Similar  cases  have 
since  been  recorded  by  otlier  observers. 
In  six  years  (from  1860  to  1K71  inclusive) 
I  iind  that  the  records  of  post-mortem  ex- 
aminations at  Guy's  Hospital  contain 
twelve  cases  of  pyismia  in  \\hich  one  or 
more  of  the  cardiac  valves  has  been  found 
diseased.  In  two  or  three  of  these  cases, 
however,  the  affected  valve  has  been  found 
ulcerated.  This  has  sometimes  been  ob- 
served, when  the  pj-semia  was  evidently 
of  external  origin.  Thus  in  1807  I  find  a 
case  of  pyaemia  recorded,  in  which  part 
of  the  flap  of  the  mitral  ^'alve  was  found 
vilcerated  away  from  its  chordre.  The 
point  is  of  some  importance,  because  (as 
I  have  shown  elsewhere)'  it  suggests  a 
doubt  as  to  the  interpretation  of  some  of 
the  cases  in  which  ulcerative  endocarditis 
has  been  believed  to  have  been  the  cause 
of  blood-poisoning  by  Dr.  Kirkes  and 
others. 

Another,  but  an  indirect,  cause  of  endo- 
carditis is,  I  believe,  the  existence  of 
chronic  spinal  deformity.  I  have  recently^ 
recorded  several  cases  of  this  kind  in 
which  death  took  place  from  pulmonary 
obstruction  and  dropsy.  In  one  of  them 
the  aortic  valves  were  found  to  be  retro- 
verted  and  covered  with  vegetations. 
This  at  first  seemed  to  be  diflicult  of  ex- 
planation :  but  I  subsequently  found 
reason  to  attribute  it  to  the  increased  ten- 
sion within  the  aorta  that  must  have  re- 
sulted from  the  sharp  bend  in  its  descend- 
ing part  where  it  was  tied  by  its  inter- 
'  costal  branches  into  the  very  acute  angle 
formed  by  the  diseased  vertebrffi.  Since 
tlien  I  have  seen  acute  endocarditis  affect- 
ing the  aortic  and  the  mitral  valves  in  a 
man  who  died  of  bronchitis  and  dilatation 
of  the  bronchial  tubes,  consequent  on  an- 
chylosis of  all  the  vertebrae  together,  and 
of  the  ribs  to  the  vertebrae.  But  in  this 
case  I  did  not  discover  any  evidence  that 
the  aorta  had  been  compressed  or  inter- 
fered with.  A  somewhat  analogous  case 
to  the  first  one  mentioned  in  this  para- 

•  Path.  Trans,  xvii.  p.  60. 
2  Guy's   Hospital  Reports,  series  iii.  vol. 
xix.  p.  199. 


graph  has,  however,  occurred  to  me,  in 
which  the  aorta  was  compressed  by  large 
masses  of  caseous  glands,  and  in  which 
the  aortic  valves  were  afieetcd  with  acute 
endocarditis.  And  Dr.  Goodhart  lately 
met  with  a  case  of  congenital  stenosis  of 
the  descending  part  of  the  arch  of  the 
aorta  in  which  there  was  a  siniika-  allec- 
tion  of  the  valves. 

There  are  still  some  other  diseases  in 
which  similar  minute  granulations  on  the 
cardiac  valves  have  been  occai-innally 
foimd  in  the  post-mortem  theatre  nfGuy's. 
Thus  in  six  years  (18CG-71)  I  find  their 
presence  recorded  in  three  cases  of  cancer 
(of  the  uterus,  the  liver,  and  the  gall- 
bladder respectively),  in  one  ease  of 
phthisis,  in  one  case  of  lobular  pneumonia, 
in  one  case  of  Bright 's  disease,  in  one  case 
of  puerperal  peritonitis,  in  one  case  of 
syphilitic  disease  of  the  liver,  twice  in 
cases  of  dilated  heart,  and  once  when 
there  was  old  adhesion  of  the  two  surfaces 
of  the  pericardium.  They  were  also  found 
in  one  case  of  cholera  ;  but  as  the  disease 
proved  fatal  in  12  hours,  it  must  be  sup- 
posed that  they  existed  before  the  attack 
commenced. 

It  has  heen  stated  that  in  all  the  fatal 
cases  of  rheumatic  fever  that  have  como 
under  observation  at  Guy's  Hospital 
within  the  last  few  years  the  changes  in 
the  valves  have  been  slight,  and  in  fact 
identical  wdth  those  which  are  well  known 
to  occur  in  chorea.  But  I  must  not  omit 
to  mention  that  writers  have  recorded 
instances  in  which  tlie  valves  have  been 
much  more  severely  attacked.  Thus  Sir 
Thomas  Watson'  relates  two  cases  in 
which  death  is  stated  to  have  occurred  in 
a  first  attack  of  rheumatic  fever,  compli- 
cated with  acute  pleurisy,  three  weeks 
and  four  weeks  respectively  after  admis- 
sion of  the  patients  into  hospital.  In 
neither  instance  was  any  trace  of  pericar- 
ditis discovered  after  death.  In  each,  one 
of  the  aortic  valves  was  a  mass  of  ragged 
ulceration  ;  and  the  adjacent  portions  of 
the  two  other  valves  were  in  a  shghter 
degree  implicated.  In  one  of  the  cases 
the  ulcerating  process  had  penetrated 
through  the  valve  into  the  muscular  sub- 
stance beyond,  and  eaten  a  hole  com- 
pletely through  the  septum.  In  the  other 
case  an  abscess  as  large  as  a  hazel-nut 
was  found  in  the  muscular  substance  of 
the  septum,  immediately  opposite  the 
disorganized  valve.  Now  the  occurrence 
of  siich  an  abscess  is  so  rare  in  acute 
rheumatism,  that  I  almost  think  it  is  per- 
missible to  express  a  doubt  whether  the 
case  was  not  rather  one  of  pytemia,  or  of 
primary  ulcerative  endocarditis,  with 
articular  pains  :  for  such  cases  have  often 
heen    mistaken  for    cases  of  rheumatic 

'  Lectures  on  the  Principles  and  Practice 
of  Physio,  4th  edition,  1857,  p.  315. 


ETIOLOGY. 


719 


fever.  Sir  Thomas  "Watson  goes  on  to 
remark  that  these  were  the  only  instances 
of  the  Iviud  which  lie  liad  seen.  In  the 
otlier  fatal  cases  of  acute  rheumatism  re- 
lated in  his  book  only  slight  changes  in  the 
cardiac  valves  were  found  after  death. 

It  may  be  convenient  here  to  complete 
all  that  has  to  be  said  in  reference  to  the 
general  etiology  of  the  acute  destructive 
disease  of  the  valves,  which  has  recently 
attracted  so  niuidi  notice,  under  the  name 
of  Ulcerative  Endocarditis— a  name  first 
given  to  it,  I  believe  by  Cliarcot  and  Vul- 
pian  in  1851.  Besides  its  occasional  ori- 
gin in  pyjeinia  and  perhaps  in  acute  rheu- 
matism (as  just  mentioned),  this  att'ection 
has  often  been  found  to  occur  in  the  latter 
mouths  of  pregnancy,  or  a  few  weeks  after 
delivery.  Virchow'  says  that  in  the  Clia- 
rite  at  Berhn  there  is  never  a  year  in 
which  several  instances  of  this  do  not 
occur.  It  is  true  that  in  the  majority  of 
these  cases  inflammation  of  the  uterus  is 
present,  so  that  the  eadocarditis  might  be 
supposed  to  be  simply  a  manifestation  of 
pyaemia,  but  occasionally  the  pelvic  organs 
are  quite  healthy.  Very  often,  however, 
ulcerative  endocarditis  can  be  traced  to 
none  of  these  conditions,  and  may  be  said 
to  arise  spontaneously,  so  far  as  our 
knowledge  at  this  time  extends.  The 
patient  may  have  previously  been  a 
healthy  subject,  and  the  disease  may 
arisesuddeniy  with  shivering,  so  that  it  is 
often  mistaken  for  enteric  fever  or  some 
other  acute  disease.  But  such  cases  are 
exceptional ;  much  more  commonly  ulcer- 
ative endocarditis  attacks  valves  which 
were  previously  unsound,  and  its  effects 
overUe  and  are  blended  with  those  of 
chronic  valvular  disease. 

We  may  now  pass  to  consider  the  caus- 
ation of  chronic  affections  of  the  cardiac 
valves  ;  and  of  these  a  large  proportion, 
probably  the  majority,  arise  out  of  the 
acute  affections  already  described  as  occur- 
ring in  the  course  of  acute  rheumatism  and 
of  chorea  (for  pyaemia,  being  itself  almost 
always  fatal,  can  hardly  be  credited  witli 
a  share  in  the  production  of  these  more 
remote  changes).  With  regard  to  the 
details  of  the  processes  by  which  these 
results  are  brought  about,  it  may  be  said 
that  at  the  present  time  we  know  scarcely 
anything.  We  do  not  even  know  whether 
an  acute  affection,  once  developed,  ever 
subsides  entirely,  and  leaves  the  valve  per- 
fectly healthy.  I  think  that  this  must 
not  infrequently  occur,  especially  after 
chorea,  for  we  have  seen  that  the  valves 
are  very  often  affected  in  this  common 
malady,  and  yet   it  has  in  my  experience 

'  "Ueber  die  Chlorose  .  .  .  Endocar- 
ditis Puerperalis,"  Berlin,  1872,  p.  20;  see 
also  Trousseau,  "  Lectures  on  Clinical  Medi- 
cine," New  Sydenham  Society's  Trans,  vol. 
iv.  p.  459. 


comparatively  seldom  happened  that  pa- 
tients laboring  under  valvular  disease 
have  stated  that  they  had  ju-cviously  had 
chorea.  Another  argument  to  the  same 
effect  may  perhaps  be  found  in  the  com- 
parative rarity  of  chronic  rheumatic  dis- 
ease of  the  aortic  valves  in  women.  We 
have  seen  that  the  aortic  valves  were 
found  to  be  att'ected  in  thirteen  out  of 
twenty  cases  of  acute  rheumatic  endocar- 
ditis. Now  of  these  cases  at  least  seven 
occurred  in  females.  But  in  the  years 
1867-71,  for  23  cases  of  chronic  aortic  dis- 
ease with  history  of  previous  acute  rheu- 
matism in  males,  only  G  cases  in  females 
came  under  observation  in  the  post-mor- 
tem theatre  at  Guy's.  It  would  seem  to 
follow  that  in  women  rheumatic  inflam- 
mation of  the  aortic  valves  must  often 
subside  entirely  without  leading  to  chronic 
disease.  If  this  be  true,  it  is  of  very 
great  importance,  for  it  may  teach  us  a 
most  valuable  lesson.  We  shall  presently 
see  that  the  aortic  valves  are  in  men  lia- 
ble to  strain  and  pressure,  from  which  in 
the  other  sex  they  are  free  ;  and  that  in 
consequence  non-rheumatic  disease  of  the 
aortic  valves  is  in  men  very  common,  in 
women  comparatively  rare.  It  appears 
very  probable  that  the  same  freedom  from 
strain  and  pressure  may  also  enable  these 
valves  in  women  to  recover  from  rheuma- 
tic inflammation  more  perfectly  tlian  in 
men.  And,  if  so,  we  may  learn  how  to 
obviate  the  ill-effects  of  such  inflamma- 
tion in  both  sexes,  and  in  the  case  of  all 
the  valves,  by  keeping  the  patients  at 
rest,  and  making  them  abstain  from  work 
and  exertion  of  every  kind,  for  a  long 
period  after  an  attack  of  endocarditis. 

It  is  at  any  rate  certain  tliat  the  granu- 
lations, which  appear  to  be  cimstantly 
present  in  acute  affections  of  the  valves, 
liave  generally  but  a  transitory  existence. 
Sometimes,  indeed,  they  become  calcified, 
and  can  thus  be  recognized  long  after  all 
acute  di.sease  has  passed  away.  But  more 
often  they  disappear,  and  thus  in  chronic 
rheumatic  disease  the  surface  of  the 
thickened  and  calcified  valves  is  often 
found  to  be  perfectly  free  from  them. 
When  uncalcifiod  granulations  or  vegeta- 
tions are  found  in  cases  of  long  standing, 
I  believe  that  they  are  always  of  rather 
recent  formation,  and  due  to  the  super- 
vention of  an  acute  inflammation,  to 
which  Cas  we  have  seen)  vn  Ives  already 
diseased  are  particularly  lialile. 

In  a  considerable  proportion  of  cases, 
however,  chronic  valvular  disease  can  be 
traced  to  none  of  the  conditions  that  have 
as  yet  been  mentioned.  And  its  etiology 
appears  then  to  be  different  in  the  case  of 
different  valves.  Affections  of  the  aortic 
valves  often  accompany  similar  morbid 
changes  in  the  walls  of  the  base  of  the 
aortfT  itself,  changes  often  spoken  of  as 
"atheromatous,"    but  really  dependent 
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on  a  chronic  inflammation  of  the  arterial  [ 
coats,  or  (as  it  is  termed  by  Vircliow  and 
otliers)  an  arteritis  deformans.  This  dis- 
ease occurs  especially  in  men  (as,  fir  ex- 
ample, sawyers,  smiths,  strilvers  and  riv- 
eters, bricklayers'  laborers,  and  hodmen) 
wliose  occupations  involve  jjjrcat  muscular 
efforts,  by  which  the  arterial  pressure 
and  the  strain  on  the  aortic  coals  are  in- 
creased. Writers  have  generally  stated 
that  persons  of  rather  advanced  age  are 
more  liable  to  it,  but  Dr.  AUbutt  says 
that  it  is  very  common  in  Leeds  among 
quite  young  men.'  According  to  Pea- 
cock, a  similar  aflection  is  not  infre- 
quently observed  to  occur  in  girls  engaged 
as  nursemaids,  and  in  other  servants, 
who  are  subjected  to  straining  efforts  be- 
fore they  have  attained  their  full  strength. 
It  is  further  to  be  noted  that,  although 
the  aflection  of  the  valves  in  all  these 
cases  appears  to  be  identical  in  nature 
with  that  which  occurs,  in  the  walls  of  the 
aorta,  the  two  are  by  no  means  invariably 
affected  in  an  equal  degree.  Dr.  AUbutt 
has  suggested  the  opinion  that  continuous 
labor,  such  as  hammer-work,  is  more  in- 
jurious to  the  aorta  itself,  and  that  sud- 
den strains,  like  the  lifting  of  weights, 
tell  rather  upon  the  v:ilves.  The  relative 
frequency  with  which  valvular  disease  is 
thus  due  respectively  to  mechanical  strain 
or  injury  and  to  the  eflects  of  antecedent 
acute  disease,  probably  differs  greatly 
among  different  classes  of  the  population, 
and  in  different  localities,  according  to 
the  occupations  of  the  lower  order  in 
them.  Dr.  AUbutt  tells  us  that  in  Leeds, 
in  hospital  practice,  heart  diseases  due  to 
acute  rheumatism  are  among  young  men 
fewer  than  those  which  he  has  learnt  to 
attribute  to  over-exertion  of  the  body. 
In  this  statement,  however,  no  account  is 
taken  of  the  aflTections  of  diflerent  valves 
separately.  I  believe  that  in  hospital 
praetic-e  in  London  one  fails  to  obtain  a 
history  of  a  past  attack  of  rheumatic 
fever  in  at  least  half  the  cases  of  chronic 
regurgitant  disease  of  the  aortic  valves 
that  are  met  with  in  adults,  and  that  in 
almost  all  these  cases  the  changes  in  the 
valves  are  associated  with  similar  changes 
in  the  walls  of  the  aorta,  and  are  the  re- 
sult of  habitual  or  repeated  straining  ef- 
forts of  one  kind  or  another. 

It  is  far  otherwise  in  the  ease  of  the 
mitral  valve.  In  this  structure  atheroma 
appears  only  in  the  form  of  slight  cream- 
colored  patches,  placed  near  the  base  of 
the  valve,  and  therefore  incapable  of  im- 
peding its  closure.  Nor  can  any  morbid 
change  in  the  mitral  valve  be  traced  in 
association  with  the  disease  of  the  aortic 
valves  just  described  as  due  to  arteritis 

1  "The  Effects  of  Overwork  and  Strain  on 
the  Heart  and  Great  Bloodvessels,"  St. 
George's  Hospital  Reports,  v.  p.  23. 


deformans.  Still,  there  are  a  large  num- 
ber of  eases  of  mitral  stenosis  in  which 
no  previous  attack  of  acute  rlieuniutlMn 
or  chorea  seems  to  have  occurred,  and 
the  subjects  are  many  of  them  childreii, 
in  whom  no  definite  illness  could  have 
been  overlooked  or  forgotten.  Sucli  cases 
have  been  by  some  writers  attributed  lo 
congenital  malformation,  a  view  which  I 
have  already  endeavored  to  disprove. 
Other  observers  have  sujiposed  them  to 
be  due  to  latent  rheumatism  :  that  is,  to 
manifestations  of  the  rheumatic  state, 
which  has  for  some  reason  failed  to  dis- 
play itself  in  the  characteristic  articular 
nia'-ady.  On  closer  inquiry  it  may  some- 
times be  elicited  that  such  patienls  have 
formerly  suffered  from  "growing  pains" 
or  "rheumatic  pains"  of  greater  or  less 
severity,  and  certain  observers,  among 
whom  may  be  mentioned  no  less  an  au- 
thority than  the  late  Dr.  Addison,  have 
pressed  these  into  service  as  aflbi'ding 
evidence  of  the  existence  of  a  constitu- 
tional state.  It  must  be  admitted  that 
rheumatic  pericarditis  often  precedes  any 
affection  of  the  joints,  and  that  in  young 
people  already  suflering  from  valvular 
disease  of  the  heart  without  any  history 
of  previous  rheumatism,  the  joints  some- 
times become  swollen  and  painful,  or 
chorea  is  developed.  I  have  therefore  no 
doubt  that  many  of  these  cases  of  mitral 
stenosis  are  really  the  results  of  a  rheu- 
matic tendency.  But  it  is  still  a  question 
whether  they  are  not  too  frequent  for  sudi 
an  explanation  to  be  applicalile  to  all  of 
them  in  which  no  history  of  previous 
rheumatism  can  be  traced. 

It  would  appear,  therefore,  that  the 
mitral  valve  is  very  liable,  even  in  chil- 
dren and  young  subjects,  to  undergo 
tliose  changes  which  lead  to  stenosis, 
either  as  the  result  of  a  spontaneous 
chronic  morbid  process,  or  else  as  the 
consequence  of  some  disease  (other  than 
rheumatism  or  chorea),  the  tendency  of 
which  to  produce  endocarditis  is  as  yet 
unknown.  Can  this  disease  l)e  scarlatina 
or  diphtheria  ?  I  have  read  (but  I  do 
not  know  where)  that  M.  Bouehut  has 
recently  brought  forward  diphtheria  as 
often  leading  to  the  formation  of  granula- 
tions on  the  mitral  valve,  but  in  the  few 
autopsies  that  I  have  made  these  have 
been  absent.  As  is  well  known,  scarla- 
tina is  often  followed  by  acute  rheuma- 
tism, or  an  articular  disease  allied  to  it : 
and  this  may  be  complicated  with  endo- 
carditis, as  has  been  shown  by  Trousseau 
and  others.  Nay,  in  cases  of  chronic 
valvular  disease  it  is  not  very  uncommon 
for  the  patient's  illness  to  be  referred 
back  to  an  attack  of  scarlatina.  But  I 
am  nevertheless  very  doubtful  whether 
this  disease  can  be  called  in  to  account 
for  the  cases  that  now  need  explanation, 
for  I  fail  to  find  any  evidence  that  scar- 
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atina  in  itself  is  capable  of  setting  up  en- 
locarditis.  So  far  as  I  am  aware,  when  a 
;hild  dies  of  scarlatinal  dropsy,  or  of  any 
me  of  its  other  sequete,  the  valves  are 
jonstantly  found  healthy. 

Within  the  last  few  years  it  has  been  a 
matter  of  frequent  discussion  among  pa- 
thologists whether  syphilis  is  ever  a  cause 
of  disease  of  the  cardiac  valves.  The 
idea  is  indeed  no  new  one  ;  for  Corvisart ' 
long  ago  suggested  that  vegetations  of  the 
valves  were  of  venereal  nature.  No  less 
an  authority  than  Virchow^  has  since 
stated  his  readiness  to  admit  the  possi- 
bility that  this  may  sometimes  be  the 
case :  but  he  has  given  no  case  in  proof. 
When  Mr.  Myers'  and  other  army  sur- 
geons recently  showed  the  frequency  of 
heart  disease  in  soldiers,  and  attributed 
it  to  the  faulty  clothing  and  accoutre- 
ments wliich  they  are  made  to  wear,  or  to 
the  exercises  they  are  called  upon  to  per- 
form, it  was  objected  that  soldiers  are 
very  subject  to  syphilis,  and  that  this  was 
really  the  cause  of  the  cardiac  aifections 
to  which  they  are  liable.  But  to  that 
argument  a  rejoinder  was  made  that 
sailors  are  equally  apt  to  have  venereal 
disease,  while  they  are  not  found  to  suffer 
in  the  same  proportion  from  morbus  cor- 
dis. Tor  my  own  part,  I  confess  that  I 
have  met  with  no  facts,  either  by  observa- 
tion or  by  reading,  that  would  lead  me  to 
believe  that  syphilis  has  anything  to  do 
with  the  diseases  under  consideration. 

The  eft'ects  of  sudden  violence  in  injur- 
ing the  cardiac  valves  still  remain  to  be 
considered.  Corvisart  appears  to  have 
been  the  first  writer  who  reported  a  case 
in  which  the  valves  of  the  heart  were 
clearly  shown  to  have  been  injured  during 
muscular  exertion.  Since  that  time  sev- 
eral instances  of  the  kind  have  been 
placed  on  record :  and  in  1865  Dr.  Pea- 
cock'' collected  seventeen  cases,  four  of 
which  had  come  under  his  own  observa- 
tion. 

It  has  already  been  stated  that  in  ad- 
vanced valvular  disease  softening  and 
laceration  are  very  apt  to  occur,  whether 
as  a  result  of  slight  muscular  efforts,  or 
independently  of"  any  such  cause.  But 
symptoms  of  heart  disease  have  then  gen- 
erally existed  for  a  long  time.  The  pecu- 
liarity of  the  cases  now  under  considera- 
tion is,  that  the  subjects  of  them  arc 
apparently  in  perfect  health  when  the  in- 
jury arises,  and  have  never  had  rheuma- 
tism, or  been  suspected  of  any  cardiac 
disease.  It  is  indeed  true  that  such  acci- 
dents have  been  observed  chiefly  in  adult 
men,  whose  occupations  have  long  been 
such  as  are  known  to  carry  with  them  the 

'  Op.  cit.  p.  194. 

'  Arcli.  f.  Path.  Anat.  xv.  1858,  p.  288. 

'  Path.  Trans,  xx.  p.  141. 
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liability  to  induce  chronic  changes  in  the 
heart  and  great  vessels  :  and  some  have 
therefore  argued  that  the  lacerated  valve 
might  not  have  been  in  a  healthy  state  at 
the  time  of  the  injury,  but  might  have 
previously  undergone  degeneration.  And 
this  supposition  is  very  difficult  to  nega- 
tive, since  death  seldom  occurs  in  such 
cases  until  after  the  lapse  of  a  consider- 
able interval,  when  of  course  the  state  of 
the  valves  before  their  rupture  cannot  be 
determined.  But  in  this,  as  in  so  many 
other  instances,  the  maxim  may  be  ap- 
plied, "De  non  apparcntibus  et  de  non  ex- 
istentibus,  cadem  est  ratio.''''  For  practical 
purposes  it  is  more  important  to  remember 
that  a  valve  may  rupture  in  a  man  who 
has  hitherto  been  active  and  robust,  and 
free  from  the  slightest  symptom  of  cardiac 
disease,  than  to  discuss  wliether  the  valve 
has  or  has  not  previously  undergone  slight 
degenerative  changes,  which  no  one  could 
have  discovered  or  suspected. 

Perhaps  the  most  striking  example  that 
could  be  quoted,  in  which  meclianical  in- 
jury led  to  the  rupture  of  a  previously 
healthy  valve,  is  recorded  by  Dr.  Wilks 
in  the  sixteenth  volume  of  the  Pathologi- 
cal Transactions  (p.  77).  The  patient,  a 
youth  aged  nineteen,  fell  from  a  height, 
and  alighting  on  a  stone  struck  his  left 
side  violently,  so  as  to  lacerate  a  portion 
of  the  intestine,  as  a  consequence  of  which 
peritonitis  arose,  and  proved  fatal  on  the 
third  day.  It  had  been  observed  that  he 
had  considerable  oppression  at  the  chest, 
and  much  distress  in  breathing  after  the 
accident ;  but  unfortunately  no  stetho- 
scopical  examination  was  made.  At  the 
post-mortem  examination  it  was  found 
tliat  the  most  posterior  of  the  aortic  valves 
was  torn  through,  from  its  free  margin  to 
its  base,  a  little  on  one  side  of  its  attached 
edge.  Only  a  ragged  portion  remained 
attached  to  the  aorta,  while  the  bulk  of 
the  valve  was  free  to  flap  backwards  and 
forwards.  A  small  deposit  of  flljrin  had 
already  commenced  to  form  on  the  ragged 
edges. 

In  this  case  there  was  no  mark  of  bruis- 
ing on  the  chest,  nor  any  sign  of  injury 
external  to  the  heart.  But  I  think  it  can 
hardly  be  doubted,  from  the  history  of  the 
accident,  that  the  cause  of  the  laceration 
was  the  blow  on  the  side,  rather  than  any 
muscular  effort  made  by  the  youth  ,at  the 
moment.  The  case  would  then  be  strictly 
parallel  to  those  which  are  not  unfre- 
quently  met  with,  in  which  an  accident 
gives  rise  to  severe  laceration  of  some  one 
of  the  abdominal  viscera,  or  of  the  interior 
of  the  brain,  without  there  being  any 
bruise  on  the  surface,  or  visible  track  by 
which  the  vibrations  had  passed  to  the 
deeper  structures. 

In  this  respect,  however.  Dr.  Wilks's 
case  would  appear  to  be  exceptional,  if 
the  conclusions  of  Dr.  Peacock  are  to  be 
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relied  on  in  reference  to  the  question  at 
issue.  The  last-named  observer  collected 
seventeen  cases  of  rupture  of  a  valve  from 
injury.  In  three  or  four  of  them  the  pa- 
tient had  sustained  direct  injuries  at  tlie 
same  time  ;  but  Dr.  Peacock  was  never- 
theless of  opinion  that  in  all  of  them  the 
immediate  cause  of  the  rupture  was  the 
violent  effort  made  at  the  same  moment. 
"  In  one  case  the  patient  had  made  a  long 
and  rapid  journey  on  horseback  :  two  men 
were  pulling  or  loading  heavy  casks,  two 
were  running  violently,  one  was  rowing, 
another  was  striking  with  a  heavy  sledge, 
a  third  was  endeavoring  to  force  open  a 
door,  and  others  were  climbing  rapidly, 
endeavoring  to  leap  over  a  fence,  and 
carrying  heavy  deals.  In  others,  violent 
coughing  appears  to  have  been  the  cause 
of  the  rupture." 

The  comparatively  small  number  of 
cases  which  Dr.  Peacock  could  collect  is 
in  itself  a  sufficient  proof  that  rupture  of 
a  valve  in  a  previously  healthy  suljject  is 
after  all  a  decidedly  rare  occurrence  ;  and 
this  conclusion  is  confirmed  by  the  fact 
that  few  cases  of  the  kind  arc  recorded  in 
the  Patholoi;ical  Transactions,  which  are 
generally  particularly  rich  in  examples  of 
the  more  striking  forms  of  disease.  Among 
the  dilferent  valves,  those  of  the  aorta  are 
the  most  liable  to  injury,  having  proba- 
hly  been  ruptured  in  ten  out  of  Dr.  Pea- 
cock's seventeen  cases.  Laceration  of  the 
columns  of  the  mitral  valve  seem  to  have 
occurred  in  four  instances,  and  of  the  tri- 
cuspid in  tlie  remaining  three.  In  the 
aortic  valves  the  part  torn  appears  to  be 
usually  the  attached  margin  or  angle. 

Effects. — Diseases  of  the  cardiac  valves 
produce  serious  ^effects  of  various  kinds, 
by  which  the  patienfs  health  is  disturbed 
and  his  life  often  endangered.  In  these 
are  to  be  found  the  ■"symptoms"  of  the 
diseases  in  question.  But  before  entering 
upon  their  consideration  it  will  be  conve- 
nient to  discuss  first  another  class  of  effects 
also  resulting  from  such  diseases,  and  in 
the  eyes  of  the  physician  no  less  import- 
ant, although  to  the  patient  himself  they 
are  of  but  little  direi;t  concern.  I  refer  to 
the  altered  sounds,  accompanying  the 
heart's  action,  that  are  heard  by  the  «ar 
or  stethoscope  applied  to  the  patient's 
cliest — the  ^'■auscultatory  signs'"  of  valvular 
lesions. 

In  England  these  altered  sounds  are 
termed  indifferently  '■'murmurs"  or 
'■'bruits.''''  Tlie  latter  term  is  of  course  a 
relic  of  the  French  influence  that  pre- 
dominated in  this  country  for  many  years 
after  the  discovery  of  auscultation.  But 
it  may  be  worth  while  to  note  that  French 
writers  themselves  apply  the  word  "  ftruft" 
indifferently  to  the  natural  heart  sounds, 
and  to  the  murmurs  heard  in  disease, 
adding  the  epithet  "■  anormaV  when  a 
murmur  is  to  be  referred  to,  or  else  desig- 


nating it  a  "hruit  de  souffle,"  from  the 
blowing  character  wliich  generally  belongs 
to  such  morbid  sounds. 

Numerous  theories  have  been  formed  to 
explain  the  production  of  cardiac  mur- 
murs ;  but  they  have  attracted  more  at- 
tention abroad  than  in  this  country,  Eng- 
lish writers  having  generally  passed  theni 
by,  as  of  theoretical  rather  than  of  prac- 
tical importance.  One  of  the  earliest  of 
such  theories  was,  however,  originally 
propounded  by  Sir  Dominic  (then  Dr.) 
Corrigan,  in  the  year  1829  ;  and,  quite 
recently,  the  labors  of  certain  French  ob- 
servers have  gone  far  towards  establishing 
the  correctness  of  this  view,  to  the  exclu- 
sion of  all  others. 

It  must  be  remarked  that  murmurs  are 
by  no  means  confined  to  the  heart,  but 
may  arise  in  almost  any  part  of  the  circu- 
latory system  ;  and  this  fact  has  to  be 
taken  into  account  by  any  theory  that 
would  explain  their  production.  Laennec 
had  ascribed  the  bruit  de  smffle  to  "a 
special  vital  state — a  sort  of  spasm  or  ten- 
sion of  an  artery.'"  Corrigan^  easily 
showed  that  this  opinion  was  untenable. 
"Apply, "  he  says,  "  the  stethoscope  under 
the  outermost  third  of  the  clavicle,  not 
allowing  it  to  pass  ('?  press)  on  the  sub- 
clavian. In  a  strong  healthy  man,  not 
agitated,  the  mere  impulse  of  the  diastole 
of  the  vessel  is  felt.  Now  compress  the 
artery  above  the  clavicle,  so  as  to  diminish 
the  current  of  blood  through  it :  a  loud 
hr}iit  de  souffle  is  heard.  Make  strong 
pressure,  so  as  to  stop  the  flow  of  blood  : 
no  sound  is  heard.  If  the  sound  in  this 
experiment  arose  from  the  arterial  tube 
being  excited  into  muscular  action  by  the 
stimulus  of  the  pressure,  wliy  does  it  cea.se 
when  the  stimulus  is  increased  ?"  And 
he  goes  on  to  give  the  following  explana- 
tion of  the  bruit  de  souffle: — "When  an 
artery  is  pressed  upon,  as  in  the  experi- 
ment above  related,  the  motion  of  the 
blood  in  the  artery  immediately  beyond 
the  constricted  part  (looking  from  the 
heart)  is  no  longer  as  before.  A  small 
stream  is  now  rushing  from  a  narrow 
orifice  into  a  wider  tube,  and  continuing 
its  way  through  surrounding  fluid.  The 
rushing  of  the  fluid  is  combined  with  a 
trembling  of  the  artery,  and  the  sensation 
to  the  sense  of  hearing  is  the  bruit  de 
souffle.''''  Further  on  he  applies  the  same 
theory  to  the  murmurs  heard  in  aneurisms 

'  •"  Traits  de  I'auscultation  mediate,"  sec- 
onde  Edition,  lS2i;.  In  his  first  edition  Laen- 
nec had  described  the  bruit  de  souffle  as  occur- 
ring when  the  heart  was  too  full  of  blood, 
and  as  caused  by  contraction  of  one  of  the 
heart's  orifices.  But  afterwards,  finding  that 
there  was  no  organic  lesion  which  coincided 
constantly  with  the  hruit,  he  expressed  the 
opinion  cited  in  tlie  text. 

^  Lancet,  1829,  vol.  ii.  p.  1. 
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and  in  narrowing  of  thie  auriculo-ventricu- 
lar  orifices  of  tlic  lieart,  &c. ;  and  lie  proves 
tiiat  the  condition  supposed  to  produce 
murmur  may  be  imitated  by  passing  a 
forcible  current  of  water  through  a  portion 
of  small  intestine.  In  this  experiment, 
as  soon  as  constriction  was  made  on  any 
part,  a  very  loud  bruit  de  souffle  innne- 
diately  became  evident  just  below  the 
narrowed  part,  where  no  sound  had  been 
previously  heard. 

The  writers  who  followed  Corrigan  dealt 
with  the  causation  of  cardiac  murmurs 
from  an  entirely  different  point  of  view. 
By  Gendrin  (1841-2)  they  were  placed  in 
the  same  category  with  the  morbid  sounds 
heard  in  pericardial  inflammations  ;  and 
since  the  latter  are  due  to  friction  between 
the  two  serous  surfaces,  he  naturally  attri- 
buted the  former,  which  he  termed  "  bruits 
de  frotkment  endocardiaqucs,''''  to  friction 
between  the  blood  and  the  surface  over 
which  it  passes.  This  friction  theory  has 
since  been  generally  adopted. ' 

But  in  the  year  1858,  Chauveau,  of 
Lyons,  published  an  important  memoir, 
in  which  he  endeavored  to  show  that  the 
friction  theory  was  untenable,  while  he 
revived  Corrigan's  views,  and  placed  them 
on  a  firmer  physical  basis.^  In  the  first 
place,  he  proved  that  roughening  the 
interior  of  an  artery  does  not  cause  a  bruit. 
Thus  he  exposed  the  carotid  artery  of  a 
horse,  and  tore  through  the  internal  and 
middle  coats,  at  four'or  five  points  near 
one  another.  The  tube  was,  of  course, 
greatly  roughened,  but  no  bruit  was  pro- 
duced. On  the  other  hand,  whenever  a 
dilatation  was  placed  in  the  course  of  an 
artery,  the  blood  entering  the  dilated  part 
gave  rise  to  a  bruit  de  souffle.  This  Chau- 
veau ascribed  to  the  fact  that  under  such 
circumstances  a  sonorous  jet  is  formed, 
such  as  Savart  studied  experimentally 
under  the  name  of  the  '■^  veine  fluide."  He 
even  laid  bare  the  pulmonary  artery  of  a 
horse  (in  which  artificial  respiration  was 
kept  up  after  pithing),  and  introduced  his 
finger  into  the  artery  through  a  slit  in  its 
wall.  When  the  vessel  was  narrowed  by 
tightening  a  thread  round  its  base,  he 
could  feel  the  vibrations  of  the  veinejluide 
which  was  generated,  whereas  the  flow  of 
the  blood  had  previously  been  scarcely 
perceptible. 

Chauveau  therefore  sums  up  the  results 
of  his  experiments  in  the  statement  that 
"the  bruit  ds  souffle  is  produced  by  the 
vibrations  of  the  veine  fiidde,  which  is 
always  formed  when  the  blood  passes  into 
a  part  of  the  circulating  apparatus  ac- 
tually or  relatively  dilated." 

Very  soon  after  the  discovery  of  auscul- 

■  See  Walshe,  "A  Practical  Treatise  on 
Diseases  of  the  Heart  and  Great  Vessels," 
1862,  p.  86. 

'  Gazette  Mfidicale  de  Paris,  1858,  p.  247. 


tation,  it  was  found  that  a  bruit  de  smffle 
could  sometimes  be  heard  even  in  persons 
in  whom  the  heart  was  perfectly  healthy, 
especially  in  those  who  were  chlorotic  or 
aneemic.  fSuch  a  bruit  has  been  generally 
attributed  to  the  thin  and  watery  state  of 
the  blood,  rendering  it  liable  to  be  thrown 
into  vibrations  while  flowing  through  the 
vessels.  This  explanation,  however,  is 
far  from  satisfactory,  and  has  indeed  been 
rendered  untenable  by  the  experiments  of 
Chauveau  and  others,  who  have  shown 
(in  opposition  to  some  earlier  experiments 
of  De  la  Harpe)  that  the  production  of 
murmurs  in  general  is  altogether  inde- 
pendent of  the  nature  of  the  fluid  in 
which  they  are  formed. 

It  would  seem,  however,  that  the  theory 
of  Chauveau,  just  stated,  is  applicable  to 
such  antemic  murmurs.  As  is  well  known, 
these  are  of  two  kinds — the  arterial,  and 
the  venous,  or  '■^  bruit  de  diable.^''  The 
former  is  audible  chiefly  at  the  base  of  the 
heart,  along  the  aorta,  or  the  pulmonary 
artcrv.  Now,  Chauveau  has  shown  that 
in  amemic  horses  the  arteries  generally 
are  one-third  smaller  than  in  healthy 
animals  ;  the  mass  of  blood  is  greatly  re- 
duced ;  the  heart  and  its  orifices  become 
diminished  in  size,  so  as  to  adjust  them- 
selves to  the  altered  volume  of  the  blood  ; 
but  the  great  arteries,  being  compara- 
tively inelastic,  retract  less  perfectly.  The 
conditions  for  the  production  of  a  mur- 
mur are  thus  satisfied.  Moreover,  the 
arterial  pressure  during  the  cardiac  dias- 
tole is  found  to  be  very  much  lower  than 
usual ;  hence,  when  the  artery  becomes 
distended  Ijy  the  heart's  contraction,  the 
force  with  which  the  blood  enters  is  far 
greater  than  in  health.  In  other  words, 
the  range  of  pressure  within  the  arterial 
system  is  greatly  increased. 

The  venous  ansemic  murmur,  or  bruit 
de  diable,  receives  a  very  similar  explana- 
tion. As  TIamernyk  long  ago  showed,  it 
is  met  with  only  at  the  rijot  of  the  neck  ; 
and  the  cause  of  this  lies  in  the  anatomi- 
cal fact  (first  pointed  out  by  Berard)  that 
in  this  reijion  the  lower  ends  of  the  jugu- 
lar and  subclavian  veins  on  each  side  are 
adherent  to  the  deep  cervical  fascia,  and 
therefore  cannot  collapse.  This  venous 
ampulla,  as  it  has  been  termed,  evidently 
affords  the  conditions  necessary  for  the 
generation  of  a  veine  1lmde,  whenever  the 
blood-stream  in  the  jugular  vein  above  is 
narrowed,  whether  by  simple  adjustment 
of  its  calibre  to  the  diminished  volume  of 
the  blood  in  anaemia,  or  by  the  pressure 
of  the  stethoscope,  or  by  both  combined. 
Thus  as  mis;ht  bo  expected,  m  some 
healthy  subjects  a  bruit  de  diable  can  be 
generated  by  nice  compression  of  the 
iu"-ular  vein  with  the  stethoscope  ;  and, 
on^the  other  hand,  even  in  those  who  are 
anemic  a  certain  amount  of  pressure  is 
required  to  develop  the  murmur,  unless 
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the  morbid  state  is  present  in  an  extreme 
degree. 

Since  the  pubhcation  of  Chauveau's 
essay,  this  subject  has  been  studied  by 
several  Erench  writers,  especially  by 
Marey,  Luton,'  and  Bergeon,^  who  have 
expressed  their  general  adhesion  to  his 
views.  And  for  my  own  part  I  think 
that  they  have  proved  that  a  bruit  de 
souffle  occurring  in  an  artery  or  vein  at  a 
distance  from  the  heart  is  invariably 
caused  by  the  generation  of  a  sonorous 
veine  fluide,  and  due  to  the  passage  of  a 
narrow  jet  of  blood  into  a  vs^ider  cavity  or 
part  of  the  vessel. 

But  this  explanation  is  certainly  not 
applicable  to  all  cardiac  murmurs.  The 
bruit  caused  by  a  sonorous  veine  fluide  is 
heard  only  in  the  dilated  part  of  tlie  chan- 
nel, and  not  at  all  (or  very  faintly)  in  the 
narrowed  part  behind  it.  In  otlier  words, 
it  is  propagated  in  the  direction  of  the 
stream  of  fluid.  Now,  as  we  shall  see 
presently,  some  cardiac  murmurs  obey 
this  law  ;  among  which  are  those  of  mitral 
and  aortic  stenosis.  But  in  mitral  and  in 
aortic  imperfection  this  is  not  the  case : 
the  murmur  is  audible,  not  only  in  the 
direction  of  tlie  regurgitant  blood-stream, 
but  also  on  the  otlier  side  of  the  orifice 
(over  the  left  ventricle  in  the  case  of  the 
mitral  valve  ;  along  the  aorta  in  the  case 
of  the  aortic  valves).  Now  Bergeon  has 
given  a  complete  explanation  of  this,  and 
has  shown  that  it  niay  be  easily  imitated 
in  experiments  (such  as  have  several 
times  been  referred  to),  in  which  water  is 
made  to  traverse  tubes  narrowed  at  a  cer- 
tain point.  One  has  only  to  provide  the 
tube  at  the  seat  of  constriction  with  a  lip 
or  rim  projecting  backwards  into  the 
stream,  and  a  second  murmur  is  at  once 
generated,  which  is  heard  behind  the 
obstruction.  A  cul  de  sac  is  formed,  and 
the  fluid  which  occupies  this  receives  the 
shock  of  the  onward  current,  and  is 
thrown  into  sonorous  vibrations.  It  is 
evident  that  this  experiment  exactly 
meets  the  case.  The  incompetent  valves, 
whether  mitral  or  aortic,  project  back- 
wards into  the  blood-stream,  exactly  like 
the  lip  or  rim  employed  by  Bergeou. 

But  I  think  that  the  very  success  of  this 
attempt  to  enlarge  the  range  of  conditions 
to  which  Chauveau's  narrow  theory  would 
limit  the  ]3roduction  of  a  cardiac  bruit  de 
souffle,  shows  how  cautious  we  ought  to 
he  in  assuming  that  we  are  now  perfectly 
acquainted  with  all  these  conditions.  In 
expressing  my  belief  that  vascular  mur- 

'  "  Nouveau  Dictionnaire  de  Medecine  et 
de  Chirurgie  Pratiques,"  art.  Auscultation. 

'  "  Des  Causes  et  du  Mgclianisme  du  Bruit 
de  Souffle,"  Paris,  1868,  p.  103.  In  this  es- 
say will  be  found  a  detailed  investigation 
into  the  physical  cause  of  cardiac  and  vascu- 
lar bruits. 


murs  have  always  such  an  origin  as  Chau- 
veau  supposes,  I  am  mainly  inlluenced  by 
the  consideration  that  the  circulation  of  a 
stream  of  fluid  through  a  tube  is  a  very 
simple  physical  matter,  the  phenomena  of 
which  have  been  thoroughly  studied  ex- 
perimentally. But  it  is  far  otherwise  in 
the  case  of  the  heart.  In  the  left  ventricle 
we  have  a  contracting  chamber,  with  pro- 
jections of  various  kinds  from  its  inner 
surface.  During  its  systole,  in  particular, 
the  mitral  valve  with  its  tendons  and 
columns  must  tend  to  project  into  its 
cavit3',  with  a  space  between  it  and  the 
posterior  wall  of  the  ventricle.  Under 
normal  conditions  the  chamber  empties 
itself  completely  during  its  systole,  and 
this  space  can  hardly  be  said  to  exist. 
No  murmur  is  then  generated.  But  let 
the  ventricle  be  dilated,  and  let  its  con- 
traction be  imperfect  and  incomplete— as 
we  must  necessarily  suppose  it  to  be,  if 
the  quantity  of  blood  poured  into  the 
aorta  be  not  greater  than  in  health,  and  if 
there  be  no  mitral  regurgitation  (of  which 
there  is  certainly  in  many  cases  no  evi- 
dence). Is  it  not  very  probable  that 
under  such  circumstances  the  blood  in 
the  space  behind  the  mitral  valve  may  be 
thrown  into  vibrations,  and  so  a  bruit  de 
souffle  be  generated,  exactly  as  in  the  cul 
de  sac  employed  in  Bergeon's  experi- 
ments ?  Such  a  bruit  would  be  heard  at 
the  heart's  apex,  and  nowhere  else.  We 
shall  hereafter  see  that  precisely  such  a 
bruit  is  very  frequently  heard,  in  various 
diseases,  and  that  its  interpretation  is 
still  open  to  very  great  doubt. 

Now,  cardiac  murmurs,  instead  of  being 
soft  and  blowing,  are  sometimes  very 
rough  and  harsh."  The  older  French  aus- 
cultators  laid  stress  on  such  varieties,  and 
ga\'e  them  special  names,  as  "  bruit  (k 
rdpe,''^  "■bruit  de  scie,"  "bruit  de  etrfl?c," 
devoting  great  pains  to  the  determination 
of  their  precise  physical  causes.  Little 
success,  however,  appears  to  have  attend- 
ed their  efforts  :  as  might  indeed  be  ex- 
pected from  the  erroneous  views  that  they 
entertained  concerning  the  origin  of  mur- 
murs in  general.  The  rough  and  harsh 
murmurs  in  question  are  very  generally 
accompanied  with  a  thrill  that  can  be  felt 
if  the  hand  be  placed  on  the  surface  of  the 
body  at  the  spot  where  the  murmur  is 
audible  :  and  to  this  Laennec  gave  the 
name  of  fremissemeiit  cataire.  Now,  ac- 
cording to  Bergeon,  murmurs  are  rough 
and  attended  with  fremissement,  when 
they  are  intense,  and  when  the  tube  (he 
is  speaking  of  simple  physical  experi- 
ments) is  thin  and  elastic.  It  might, 
therefore,  be  thought  that  such  murmurs 
owe  their  peculiar  quality  to  the  fact  that 
the  walls  of  the  orifice  take  part  in  their 
production,  and  that  they  are  not  pro- 
duced by  the  vibrations  of  the  fluid  alone. 
Such  a  view,  however,  is  entirely  incon- 
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istent  with  Savart's  experiments  already 
eferred  to.  And  clinical  facts  are  equally 
dverse  to  it.  As  we  shall  presently  see, 
lO  murmur  is  so  generally  harsh,  and  so 
ommonly  attended  with  thrill,  as  the  so- 
alled  presystolic  murmur  of  mitral  ste- 
losis.  But  in  this  aflection,  the  margin 
if  the  orifice,  far  from  being  thin  and 
ilastie,  is  alniost  always  thick  and  hard, 
md  often  contains  much  calcareous  mat- 
er. The  peculiar  quality  of  the  murmur 
n  this  case  is  evidently  not  due  to  the 
act  that  the  orifice  itself,  as  well  as  the 
luid,  vibrates.  What,  then,  is  its  cause? 
riiere  can,  I  think,  be  hardly  any  doubt 
;liat  it  depends  upon  the  circumstance 
;hat  the  jet  of  blood  in  which  the  murmur 
8  generated,  entering  the  flaccid  empty 
rentricle,  impinges  on  its  inner  surface  at 
I  point  which  must  be  very  close  indeed 
;o  the  part  of  the  ventricle  which  strikes 
;he  chest-wall  and  produces  the  heart's 
impulse.  The  physician  may  thus  almost 
be  said  to  receive  with  his  finger  the  full 
shock  of  the  sonorous  jet  propelled  into 
ihe  left  ventricle  through  the  narrowed 
nitral  orifice.  It  would  he  interesting  to 
ietermine  whether  similar  conditions  are 
;raceable  in  other  cases  in  whicli  similar 
nurmurs  occur  :  for  instance,  in  oases  of 
laeurism.  For  the  present  it  must,  I 
think,  be  concluded  that  the  harsh  rasp- 
ing quality  of  a  bruit,  and  the  accompany- 
ing thrill,  are  not  due  to  any  peculiar 
state  of  the  orifice  at  which  the  bruit  is 
produced,  but  rather  to  the  intensity  of 
the  murmur  itself,  and  to  the  fact  that 
the  jet  of  blood  which  generates  it  is  di- 
rected towards  the  surface  of  the  patient's 
body. 

Another  modification  of  murmurs  is 
that  in  which  they  are  high-pitched  and 
resemble  the  note  of  a  musical  instrument, 
ir  a  whistle,  the  cooing  of  a  dove,  the 
puling  of  a  chicken,  or  the  mewing  of  a 
;at.  These  are  generally  spoken  of  as 
•'■muskal"  murmurs;  and  according  to 
Bergeon,  they  may  arise  in  either  of  two 
ivays.  Sometimes  they  are  due  to  the 
iact  that  the  channel  into  which  the  veine 
lluide  passes  is  not  straight  but  bent,  so 
that  the  veine  impinges  on  its  wall  on  one 
side.  This  is  the  case,  for  instance,  in  the 
jugular  fossa  at  the  base  of  the  skull ;  where 
[according  to  this  writer)  a  musical  bruit 
is  often  generated,  which  gives  rise  to  an 
intolerable  singing  in  the  ears.  iMore 
irequently  such  a  bruit  is  due  to  the  pres- 
;nce  of  a  thin  membranous  flap  or  valve, 
I'ibrating  in  the  stream  of  blood  which 
lows  over  its  surface  ;  the  musical  char- 
loter  of  some  cardiac  murmurs  appears 
generally  to  be  due  to  something  of  this 
Jind.  iBut  the  subject  is  one  still  admit- 
;mg  of  further  elucidation.  In  vol.  vi.  of 
;he  Pathological  Transactions,  Dr.  Pea- 
:oek  has  recorded  a  case  in  which  a  musi- 
;al  murmur,  exactly  resembling  the  sound 


of  a  cuckoo-clock,  was  audible  at  the  dis- 
tance of  some  feet  from  the  patient :  after 
death  no  special  morbid  appearance  was 
discoverable  in  explanation  of  it. 

But  the  differences  in  the  quality  of  car- 
diac murmurs,  which  we  have  hitherto 
been  considering,  are  of  trifling  conse- 
quence (so  far  as  the  interpretation  of 
their  cause  is  concerned)  in  comparison 
with  two  other  points,  to  which  we  must 
now  turn  our  attention.  The  first  of  these 
is  their  rhythm,  or  relation  to  the  move- 
ments and  natural  sounds  of  the  heart  ; 
the  second  their  seat,  or  capability  of  being 
heard  at  difl'erent  parts  of  the  surface  of 
the  chest. 

The  passage  of  the  blood  through  the 
heart  and  arteries  is  effected  by  three  suc- 
cessive movements,  each  of  which  may, 
under  certain  circumstances,  cause  a 
bruit.  (1)  The  most  important  of  these 
is  the  ventricular  systole  :  and  since  the 
contraction  of  one  or  other  ventricle  is 
invariably  the  cause  of  any  murmur  that 
coincides  with  it  in  time,  such  murmurs 
are  very  fitly  termed  systolic  (or,  some- 
times, ventricular-systolic).  They,  of  course, 
take  the  place  of,  or  follow,  the  first  sound: 
they  coincide  with  the  closure  of  the  auric- 
ulo-ventricular  valves,  or  at  least  occur 
when  these  ought  to  close.  (2)  After  the 
ventricular  systole  comes  the  elastic  re- 
coil of  the  aorta  and  pulmonary  artery. 
This,  again,  may  generate  a  bruit,  which 
coincides  with  (or  replaces,  or  follows)  the 
second  sound,  and  occurs  at  the  moment 
when  the  sigmoid  valves  should  fall  to- 
gether. It  would  have  been  better  that 
the  name  given  to  such  a  murmur  should 
have  indicated  its  origin  :  but  no  conve- 
nient title  suggests  itself,  and  since  the 
ventricle  is  dilating  at  the  time,  the  bruit 
in  question  has  always  been  termed  dias- 
tolic. This  is  unfortunate,  for  the  ven- 
tricular diastole  is  only  very  indirectly 
concerned  in  its  production,  and  may  in- 
deed have  nothing  at  all  to  do  with  it. 
(.3)  Moreover  there  is  a  third  movement, 
which  likewise  occurs  during  the  ventric- 
ular diastole,  and  generates  a  third  kind 
of  bruit.  This  is  the  auricular  systole. 
In  health,  it  produces  no  sound  ;  but  m 
disease  it  may  give  rise  to  a  very  loud 
nmrmur  :  the  best  name  for  this  would 
undoubtedlv  be  that  of  auriadar-systohc 
(proposed  for  it  by  Dr.  Gairdner)  ;  but  m 
practice  it  is  generally  called  presystolic, 
because  it  more  or  less  closely  precedes 
the  ventricular  systole. 

Thus  it  is  usual  to  designate  the  rhyttim 
of  a  bruit  by  indicating  its  relation  to  the 
contraction  of  the  ventricles  ;  a  murmur 
that  is  synchronous  with  this  contraction 
is  called  systolic :  one  that  follows  it  is 
called  diastolic ;  one  that  precedes  it  is 
called  presystolic.  Now,  when  the  heart 
is  beating  slowly,  it  is  generally  easy  to 
distinf'uish  which  of  the  cardiac  sounds 
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or  murmurs  is  systolic,  from  the  fact  that 
the  pause  before  the  tirst  sound  is  very 
much  longer  than  that  which  follows  it. 
But  when  the  pulsations  are  more  rapid, 
this  criterion  is  lost,  for  the  increased 
pace  is  gained  at  the  expense  of  the  pe- 
riod of  rest,  and  the  one  pause  may  then 
be  as  short  as  the  other.  The  well-known 
difterence  in  quality  between  the  first 
sound  and  the  second  may  then  enable  the 
rhythm  to  be  detected ;  but  this  again 
often  fails  ;  and  one  is  driven  to  deter- 
mine the  ventricular  systole  by  noting  at 
what  period  the  heart's  apex  strikes  the 
chest  or  (^which  is  to  me  more  easy)  by 
feeling  the  carotid  pulse  with  the  finger 
while  one  is  listening  to  the  heart. 

A  systolic  sound  or  murmur  having 
been  thus  identified,  it  remains  to  con- 
sider whether  any  other  bruit  that  may  be 
audible  is  diastolic  or  presystolic.  And 
here,  again,  all  depends  on  the  rate  of  the 
heart's  beats.  When  these  are  infrequent, 
and  the  diastolic  pause  is  prolonged,  the 
so-called  diastolic  murmur,  occurring  at 
the  commencement  of  this  pause,  is  easily 
differentiated  from  the  presystolic  murmur 
that  occupies  its  termination,  and  runs 
up  to  the  following  ventricular  systole. 
But  it  is  quite  another  case  when  the 
heart's  action  is  rapid,  and  the  pause  pro- 


portionately shortened.  The  distinction 
between  a  presystolic  and  a  diastolic  mur- 
mur may  then,  as  I  believe,  become  quite 
artificial,  so  lar  as  their  mere  rhythm  is 
concerned.  But  there  still  remain  differ- 
ences of  quality  and  seat,  which  usually 
enable  the  nature  of  the  murmur  to  be 
determined  without  much  difficulty. 

We  will  now  consider  the  three  kinds 
of  bruits  in  the  order  of  their  occurrence  : 
I.  the  Presystolic  ;  II.  the  Systolic ;  III.' 
the  Diastolic.  And  since  each  of  these 
may  be  developed  on  either  the  right  or 
the  left  side  of  the  heart,  it  will  be  neces- 
sary to  mention  two  varieties  of  each. 
But,  as  has  already  been  stated,  disease 
of  the  left  valves  is  greatly  more  common 
than  of  the  right. 

I.  A  presystolic  murmur,  due  to  the 
auricular  systole,  is  never  produced  unless 
the  auriculo-ventricular  orifice  is  narrow- 
ed. And  practically  it  is  almost  always 
indicative  of  that  chronic  change  in  the 
corresponding  valve  that  has  been  de- 
scribed under  the  name  of  stenosis.' 

V.  When  developed  at  the  mitral  orifice, 
this  murmur  is  much  louder  at  the  heart's 
apex  than  anywhere  else.  It  is  also  re- 
markably local,  being  sometimes  audible 
only  at  a  single  spot,  and  not  being  trace- 
able round  the  side  of  the  chest  towards 


[Fig.  99. 


(Gairdner.)] 


the  left  scapula,  as  is  the  case  with  the 
systolic  murmur  of  mitral  regurgitation. 

The  quality  of  a  presystolic,  or  (as  it  is 
sometimes  called)  "cZirect,"  mitral  mur- 
mur is  in  most  cases  peculiarly  harsh,  and 
it  is  often  accompanied  by  a  thrill  percep- 
tible to  the  touch.  It  is  generally  spoken 
of  as  having  a  "churning"  or  "grinding" 
character  ;  and  this  may  enable  a  prac- 
tised ear  to  distinguish  it  at  once  from 
other  bruits.  I  think  I  have  never  yet 
heard  a  direct  mitral  murmur  which  has 
been  soft  or  musical.  There  is,  however, 
an  important  modification  of  the  presys- 
tolic murmur,  which,  I  believe,  I  first  de- 
scribed in  a  paper  on  this  subject  in  the 
Guy's  Hospital  Eeports  for  1870-71.  Such 
a  murmur  is  often  very  short ;  and  it  may 
be  so  short  as  to  resemble  a  tone,  and 
thus  to  be  hardly  distinguishable  from  the 
natural  first  sound  of  the  heart.  Now,  it 
happens  tha:t  in  eases  of  this  kind  the  real 


first  sound  is  commonly  pecuHarly  sharp 
and  clear,  and  so  resembles  the  second 
sound  ;  while  the  second  sound  is  itself 
inaudible  at  the  heart's  apex.  Thus  the 
sounds  heard  at  this  spot  may  at  first  ap- 
pear to  be  normal ;  while  on  closer  exami- 
nation it  may  be  discovered  that  their 
rhythm  is  entirely  different  from  that  of  the 
healthy  sounds ;  and  that  one  of  them  is 
in  fact  an  abbreviated  presystolic  bruit. 


'  It  is  indeed  possible  that  a  mass  of  vege- 
tations, formed  upon  the  surface  of  the  valve 
during  acute  disease,  might  so  obstruct  the 
channel  as  to  lead  to  the  development  of  such 
a  murmur ;  but  (so  far  as  I  am  aware)  no 
case  of  the  kind  has  as  yet  been  placed  on 
record.  I  have  always  believed  hypertrophy 
of  the  auricle  to  play  an  important  part  in 
the  development  of  a  presystolic  murmur; 
and  this  implies  the  existence  of  chronic  dis- 
ease. 
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In  the  paper  above  referred  to,  I  have  de- 
scribed a  case  in  which  this  observation 
led  to  the  confident  assertion  that  mitral 
stenosis  existed  in  the  case  of  a  woman 
who  had  no  other  sign  or  symptom  of  car- 
diac disease,  having  been  admitted  into  a 
surgical  ward  for  gangrene  of  the  leg. 
She  died  six  weeks  later  ;  and  the  mitral 
orifice  would  admit  only  one  finger-point. 

It  is  only  within  the  last  few  years  that 
presystolic  murmurs  have  been  rightly 
interpreted.  The  name  was  invented  by 
Gendrin.'  He  did  not,  however,  attach 
any  special  importance  or  diagnostic  value 
to  such  murmurs.  But  in  1843,  Fauvel 
communicated  to  the  Archives  Oeneralcs  a 
paper  in  whicli  he  showed  by  the  narration 
of  four  cases  (three  of  them  fatal)  that  a 
presystolic  murmur  was  indicative  of  mi- 
tral stenosis.  Subsequent  French  writers, 
however,  have  thrown  very  little  light  on 
this  subject.  For  many  years  the  Paris 
School  of  Medicine  was  divided  into  two 
camps  with  regard  to  the  rhythm  of  the 
heart's  impulse,  which  Beau  would  have  to 
be  synchronous  with  the  ventricular  dias- 
tole. Agreement  on  minor  points  was 
therefore  out  of  the  question  ;  and  He- 
rard,'  Bouillaud,"  and  Durosiez,''  may  be 
mentioned  as  having  written  on  the  subject 
of  mitral  stenosis,  and  expressed  views 
opposed  to  those  of  Fauvel.  Durosiez,  in 
1862,  thought  it  sufficient  to  make  a  pass- 
ing reference  to  "ce  fameux  bruit  pre- 
systolique,  dont  tout  le  monde  a  parle,  sur 
lequel  personne  ne  s'entend,  que  Hope 
lui-meme  avoue  n'avoir  jamais  entendu, 
que  M.  Bouillaud  enfin  neglige  et  memo 
nie."  Racle,  again,  in  his  "  Traite  de 
Diagnostic  medical,"  published  in  1859, 
speaks  of  it  as  "  une  distinction  plus  sub- 
tile que  reelle." 

In  Great  Britain  the  first  writer  who 
alluded  to  this  subject  was,  I  believe,  Dr. 
Gairdner  of  Glasgow,  who  expressed 
views  precisely  similar  to  those  of  Fauvel, 
except  that  he  preferred  to  term  the  mur- 
mur auricular-systolic,  rather  than  pre- 
systolic. Subsequently  papers  on  tlie 
same  subject  were  published  by  Dr. 
Wilks,  Dr.  Gull,  Dr.  Hayden  (of  Dublin), 
Dr.  Peacock,  Dr.  Sutton,  Dr.  Simpson  (of 
Manchester),  and  Dr.  Hyde  Salter.* 

'  Lepons  sur  les  Maladies  du    Coeur,  &c., 
.  1841-42. 

*  Arch,  gen^r.  de  M6d.,  s^r.  v.  torn.  ii.  p. 
643.     1853. 

'  Traits  clinique  des  Maladies  du  Cojur, 
1836. 

*  Arch.  gin^T.  de  MSd.,  ser.  v.  torn.  xx.  p. 
385. 

5  Edinburgh  Medical  Journal,  vol.  vii.  part 
1,  p.  438.     1861. 

"  In  my  paper  in  the  Guy's  Hospital  Re- 
ports, I  have  gone  into  the  literature  of  this 
question  in  much  greater  detail  than  is  pos- 
sible here. 


Thus  in  my  communication  to  the 
Guy's  Hospital  Ecp^rts  I  was  able  to 
reter  to  twenty-eight  cases  (seven  contrib- 
uted by  myself),  in  each  of  which  a  post- 
mortem examination  proved  the  existence 
of  uiitnil  stenosis,  and  in  which  this  con- 
dition had  been  diagnosed  from  a  pre- 
systolic murmur  heard  during  life.  Since 
then  the  subject  has  been  taken  up  by 
Dr.  Douglas  Powell  and  Dr.  Silver.  Even 
now,  however,  there  are  observers  who 
deny  that  the  rough  grinding  nmrmur 
heard  in  cases  of  mitral  obstruction  is 
really  presystolic  in  rhythm.  In  the  year 
1872  Dr.  Barclay  contributed  to  the 
Lnnrcl'  a  series  of  papers,  in  which  he 
endeavored  to  prove  that  the  peculiarity 
in  the  rhythm  of  this  murmur  really  de- 
pends on  the  circumstance  that  the  closure 
of  the  mitral  valve  is  delayed.  Instead  of 
this  closure  occurring  at  the  commence- 
ment of  the  ventricular  systole,  he  be- 
lieves it  to  take  place  only  when  the  sys- 
tole is  nearly  completed  ;  the  first  sound 
being  of  course  postponed  likewise.  Dr. 
Barclay  thus  regards  the  murmur  as 
really  regurgitant  and  not  obstructive, 
although  he  does  not  deny  its  con.stant 
association  with  mitral  stenosis.  But  it  ap- 
pears to  me  that  no  one  who  has  studied 
the  relation  between  the  murmur  and 
the  heart's  beat  or  the  carotid  pulse  can 
admit  that  Dr.  Barclay's  hypothesis  is 
tenable.  Neither  beat  nor  pulse  can  be 
felt  while  the  bruit  is  audible  ;  they  both 
follow  it. 

It  is  important  here  to  mention  that  the 
presystolic  bruit  by  no  means  always 
merges  gradually  into  the  heart's  first 
sound,  as  would  appear  from  the  accounts 
given  of  it  by  some  writers.  Much  more 
often  it  is  separated  from  the  first  sound 
by  a  distinct  interval  which  seems  to  me 
sometimes  as  long  as  that  which  separates 
the  natural  first  from  the  second  sound. 
The  murmur,  too,  is  often  prolonged 
through  a  period  much  exceeding  that  of 
the  natural  auricular  systole.  This  has 
been  explained  in  two  ditlerent  ways. 
The  late  Dr.  Salter  supposed  that  the  first 
part  of  the  murmur  is  generated  while 
blood  is  flowing  passively  from  the  auricle 
into  the  ventricle.  I  have  argued  that 
the  auricle  begins  to  contract  earUer,  and 
goes  on  contracting  longer,  than  in  the 
healthy  heart,  and  that  the  whole  of  the 
bruit  is  thus  due  to  the  auricular  systole. 
This  view  has  since  been  established  by 
the  cardiographic  observations  of  Mr. 
Mahomed.^  I  append  copies  of  two  of 
his  tracings,  taken  from  the  heart's  apex 
in  the  same  patient  at  an  interval  of  seven 
months.  It  will  be  observed  that  the 
slight  elevation  which  Marey  proved  to 
be  due  to  the  auricular  contraction  takes 

'  Vol.  i.  pp.  283  et  seq. 

'  Med.  Times  and  Gaz.,  1872,  vol.  1.  p.  569. 
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place  very  soon  after  the  preceding  ven- 
tricular systole,  and  is  succeeded  by  a 
gradually  ascending  line,  throughout  the 
whole  duration  of  which  the  auricular 
systole  is  sustained.  The  figures  seem  to 
speak  for  themselves :  and  unless  it  can 

Fig.  100. 


be  shown  that  their  peculiarities  are  capa- 
ble of  some  dillerent  interpretation,  it 
appears  to  me  that  they  not  only  estab- 
lish the  point  now  under  consideration, 
but  also  give  the  coup  de  yrdce  to  Dr.  Bar- 
clay's hypothesis. 

Fig.  101, 


Cardiograpliic  tracings. 


It  is  the  more  necessary  to  insist  on  the 
fact  that  the  presystolic  murmur  is  often 
separated  from  the  following  first  sound 
of  the  heart  by  a  distinct  interval,  be- 
cause I  believe  that  this  fact  has  had 
much  to  do  with  the  impression  that  so 
long  prevailed  as  to  the  real  rhythm  of 
such  murmurs.  The  old  view  was  that 
the  murmur  caused  by  mitral  obstruction 
should  be  diastolic  in  rhythm  ;  and  with 
the  single  exception  of  Dr.  Markham  all 
writers  were  agreed  that  diastolic  apex 
murmurs  were  very  rare.  Evidently, 
therefore,  those  observers  mistook  for  sys- 
tolic the  murmurs  which  they  heard  :  and 
collateral  evidence  of  this  is  further  af- 
forded by  the  fact  that  they  described  as 
systolic  the  fremissement  which  we  know 
to  go  with  the  murmur.  Nor  did  the 
mistake  end  here.  I  have  shown  in  my 
paper  that  the  real  first  sound  of  the 
heart  at  tlie  apex  was  mistaken  for  the 
second  sound,  which  it  resembles  so 
closely  in  character.  It  might  appear 
needless  to  discuss  the  errors  of  a  bygone 
period.  But  a  little  experience  in  clinical 
teaching  shows  that  these  very  errors  are 
still  committed  by  every  student,  who  has 
not  had  his  attention  specially  drawn  to 
them.  And  it  appears  to  me  that  some 
of  the  most  recent  German  writers  have 
not  yet  extricated  themselves  from  the 
same  pitfall.  Dr.  P.  Niemeyer,  of  Mag- 
deburg, in  an  elaborate  work  on  "  Per- 
cussion and  Auscultation,"  published  in 
1870,  gives  as  diagnostic  of  mitral  stenosis 
"aloud  long  systolic  apex  murmur  and 
strong  fremissement  cataire;  in  rare  cases, 
also,  a  short  diastolic  murmur."  But 
Traube,  Felix  von  Niemeyer  (of  Tiibin- 
gen),  and  Friederich,  describe  the  direct 
mitral  murmur  as  presystolic. 

I  have  already  remarked  that  presys- 
tolic murmurs  are  often  of  long  duration, 
and  thus  commence  very  soon  after  the 
second  sound  has  completed  the  previous 
cardiac  movement.  It  must  be  added 
that  when  the  heart-sounds  are  traced 
downwards  from  the  base,  these  murmurs 
have  sometimes  an  apparent  relation  to 


the  second  sound,  which  is  very  apt  to 
mislead  the  student,  and  which  I  cannot 
altogether  explain.  At  the  base,  the 
second  sound  is  clear  and  single ;  lower 
down,  it  appears  to  be  reduplicated  ;  still 
lower,  the  presystolic  murnuir  seems  to 
grow  out  of  it.  In  my  paper  in  the  Guy's 
Hospital  Reports  I  have  discussed  this 
subject  at  some  length,  and  quoted  the 
statements  of  Hamernyk,  Drasche,  and 
Guttmann,  in  regard  to  it.  Here  I  must 
limit  myself  to  a  simple  statement  of  the 
fact. 

An  objection  frequently  made  to  the 
view  that  these  long  murnmrs  are  due  to 
a  prolonged  auricular  systole — and  indeed 
to  the  view  that  they  are  due  in  any  way 
to  mitral  obstruction — is,  that  since  the 
pulmonary  veins  are  unprovided  with 
valves,  blood  would  be  forced  back  into 
them  during  the  whole  duration  of  the 
auricular  systole,  and  the  circulation 
through  the  lungs  would  be  brought  to  a 
standstill.  But  it  is  forgotten  that,  in 
cases  of  mitral  stenosis,  the  tension  in  the 
pulmonary  vessels  is  very  high—  much 
higher  than  under  normal  conditions ; 
whereas  the  left  ventricle  is  in  the  condi- 
tion of  an  empty  flaccid  sac,  and  thus 
readily  receives  the  blood  expelled  by  the 
contraction  of  the  auricle.  This  objec- 
tion, therefore,  appears  to  have  but  little 
weight. 

6.  When  developed  at  the  tricuspid  ori- 
fice, and  due  to  stenosis  of  the  correspond- 
ins;  valve,  a  presystolic  murmur  is  heard, 
accordincT  to  Dr.  Hayden,'  principally 
over  the  "fifth  left  costal  cartilage,  and  the 
fourth  intercostal  space,  close  to  the  ster- 
num. Dr.  Hayden  has  lately  recorded  a 
case  of  this  kind,  in  which,  between  the 
area  over  which  the  tricuspid  presystolic 
murmur  was  audible,  and  that  over  which 
a  coexistent  mitral  presystolic  murmur 
was  audible,  there  was  a  space  in  which 
neither  could  be  distinctly  heard.  Both 
lesions,  therefore,  were  diagnosed;  and 


'    Dublin   Journ.   of   Med.   Science,   May, 
1874. 
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after  death  the  right  auriculo-ventricular 
orifice  would  admit  only  the  point  of  the 
middle  finger  ;  and  the  left  one  was  smaller 
still.  The  tricuspid  murmur  was  even 
harsher  in  quality  than  the  mitral  one," 
and  began  earlier  in  the  ventricular  dias- 
tole. As  far  hack  as  1864,  Dr.  Haldane' 
related  a  similar  case,  in  which  the  tri- 
cuspid orifice  was  found  after  death  to 
admit  only  the  point  of  the  forefinger. 
But  it  must  be  added  that  a  mitral  pre- 
systolic murmur  was  at  the  same  time 
audible  ;  and  the  mitral  was  in  fact  much 
the  narrower  of  the  two  valves.  Indeed, 
although  tricuspid  stenosis  in  moderate 
degree  is  common  enough  ^^•hen  mitral 
stenosis  is  considerable  or  extreme,  I  am 
not  aware  that  it  is  ever  clinically  met 
with  apart  from  such  an  association.'' 

II.  A  systolic  (ventricular-systoHc) 
murmur  may  have  various  origins.  As 
we  shall  presently  see,  it  has  not  always 
anything  to  do  with  the  valves.  And 
when  it  is  due  to  valvular  disease  or  im- 
perfection, it  may  be  formed  at  any  one 
of  theorifices  into  either  ventricle  ;  nameW, 
either  the  mitral,  the  aortic,  the  tricus- 


pid, or  the  pulmonary.  Evidently  a  mi- 
t:al  or  tricuspid  systolic  murmur  must  be 
due  to  regurgitation  :  an  aortic  or  pul- 
monary systolic  murmur  mu.sC  be  obstruc- 
tive or  direct.  These  four  varieties  of 
systolic  nmrmurs  may  be  in  part  distin- 
guished by  their  seat. 

a.  A  mitral  systolic  nmrmur  is  loudest 
at  or  near  the  heart's  apex  ;  that  is,  if  the 
left  ventricle  be  of  normal  size,  about  the 
fifth  costal  cartilage,  and  a  little  internal 
to  the  nipple  ;  if  the  heart  be  enlarged, 
further  downwards  and  outwards,  it  is 
not  heard  over  the  base  of  the  heart,  nor 
near  the  ensiform  cartilage  ;  or,  if  it  can 
be  heard  there,  it  is  much  less  loud  than 
at  the  heart's  apex.  It  can  very  gener- 
ally be  traced  along  the  left  ribs  (or,  to 
use  a  common  expression,  into  the  nxilla), 
and  is  audible  at  the  angle  of  the  left 
scapula.  The  question  will  hereafter  be 
discussed  whether  it  is  not  invariably 
heard  in  these  positions  when  of  sufficient 
intensity. 

b.  An  aortic  systolic  murmur  is  most 
plainly  heard  in  the  second  right  inter- 
space, and  is  traceable  over  the  ascending 


[Fig.  102. 


(Gairdner.)l 


arch,  that  is,  towards  the  inner  end  of  the 
right  clavicle  ;   and  often  also  along  the 
arteries  of  the  neck,  or  even  of  other  parts 
of  the  body, 
c.  A  tricuspid  systolic  murmur  is  heard 

'  Ed.  Med.  Journ.,  vol.  x.  1864,  p.  271. 

*  An  exception  must  be  made  for  a  very- 
remarkable  case  which  occurred  to  Dr.  Gaird- 
ner,  and  in  which  a  rounded  tumor  projected 
into  the  interior  of  the  right  auricle,  in  such 
a  way  that  it  formed  a  kind  of  hall-valve  to 
the  tricuspid  orifice.  In  that  case  a  tricuspid 
presystolic  murmur  was  heard  several  years 
(I  think,  ten  years)  before  death  by  Dr. 
Gairdner,  who  published  his  diagnosis  in  his 
work  on  Clinical  Medicine.  I  am  not  aware 
that  he  has  yet  placed  the  result  of  tlie  post- 
mortem examination  formally  on  record.  I 
saw  the  preparation  of  the  heart,  with  the 
tumor,  at  the  meeting  of  the  Britisli  Medical 
Association  in  1873.  One  remarkable  feature 
about  the  specimen  was  that  there  was  no 
marked  hypertrophy  of  the  right  auricle. 
This  certainly  throws  some  doubt  on  the 
opinion  which  I  have  expressed  in  a  note  to 
p.  381.  ■ 


over  the  ensiform  cartilage,  and  sometimes 
to  the  right  of  it.  It  is  also  (according  to 
Gairdner  and  Sutton')  heard  over  the 
surface  of  the  right  ventricle  ;  that  is  to 
say,  a  little  to  the  left  of  the  sternum  ; 
but  it  "  is  little  audible  above  the  level  of 
the  third  rib."  I  should  myself  have 
fixed  its  upper  limit  at  a  much  lower 
point.  In  .some  rare  cases  it  is  very  loud, 
and  may  then  be  heard  over  a  wide  area  ; 
but  most  commonly  it  is  a  faintly  audible 
bruit ;  and  I  think  it  is  then  generally  dis- 
coverable at  one  spot  only.  Indeed  this 
appears  a  principal  reason  for  its  presence 
being  often  overlooked. 

d.  A  pulmonary  systolic  murmur  is 
loudest  about  the  thu-d  left  costal  car- 
tilace,  and  is  transmitted  upwards  and  to 
theleft,  towards  the  middle  or  inner  end 
of  the  left  clavicle. 

The  cliniml  significance  of  these  four 
murmurs  varies  widely  in  different  cases. 
They  must,  therefore,  be  discussed  sepa- 
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rately  ;  and  it  will  be  convenient  to  take 
the  two  haaic  murmurs  first. 

As  we  have  seen,  the  pulmonary  valves 
are  scarcely  liable  to  any  disease  beyond 
congenital  malformation.  In  practice, 
therefore,  a  pulmonary  systolic  murmur, 
if  due  to  change  in  the  valves,  almost 
always  indicates  a  congenital  defect,  and 
needs  no  further  discussion  here.  An 
aortic  systolic  murmur,  on  the  other  hand, 
is  frequently  caused  by  acquired  stenosis 
of  the  orifice  in  question.  But,  as  has 
already  been  stated,  such  stenosis  is  (far 
more  constantly  than  is  generally  sup- 
posed) accompanied  by  regurgitation ;  and 
the  systolic  murmur,  therefore,  is  fol- 
lowed by  one  which  is  diastolic. 

A  systolic  murmur,  however,  audible  at 
the  base,  and  traceable  along  the  aorta, 
is  by  no  means  limited  to  eases  in  which 
there  is  actual  stenosis.  Formerly  it  was 
held  that  any  roughening  of  the  orifice, 
or  of  its  valves,  or  even  of  the  lining 
membrane  of  the  vessel,  would  suflice  to 
generate  it.  But  even  then  it  was  recog- 
nized that  such  a  murmur  was  frequently 
heard  under  various  conditions,  when 
after  death  no  morbid  change  in  any  of 
these  parts  was  discoverable.  This  led 
to  the  theory  that  the  murmur  was  due 
to  an  altered  state  of  blood  ;  at  first,  that 
an  anfemic  state  only  could  produce  it ; 
but  afterwards,  that  various  changes  in 
the  composition  of  the  blood  might  gen- 
erate it.  I  have  already,  in  discussing 
the  physical  theory  of  nmnnurs,  men- 
tioned the  ingenious  explanation  given 
by  Chauveau  of  some  of  the  more  striking 
of  these  anasmic  murmurs,  as  they  have 
been  called.  This  explanation,  indeed, 
hardly  covers  the  whole  range  of  the 
bruits  that  have  been  regarded  as  hfemic, 
in  the  wider  sense  of  the  term.  And  it 
must  be  admitted  that  the  precise  signifi- 
cance of  many  basic  murmurs  has  still  to 
be  determined.  It  is  important  to  note 
that  many  undoubtedly  anannic  murmurs 
appear  to  be  seated  rather  in  the  pulmo- 
nary artery  than  in  the  aorta  ;  and  that 
they  are  sometimes  of  a  harsh  quality, 
such  as  might  a  priori  have  been  sup- 
posed to  belong  rather  to  murmurs  due  to 
some  very  definite  organic  cause. 

It  must  be  added  that  the  so-called 
hsemic  murmurs  are  believed  to  arise  in 
many  acute  diseases,  including  not  only 
fevers,  but  also  those  alTcctions  in  which 
endocarditis  is  apt  to  occur,  as,  for  in- 
stance, acute  rheumatism.  In  this  dis- 
ease there  is  a  further  ground  for  uncer- 
tainty as  to  the  cause  of  a  basic  murmur, 
in  the  fact  that  a  similar  sound  may  prob- 
ably be  caused  by  the  presence  of  lymph 
in  small  quantity  outside  the  heart,  round 
the  bases  of  the  great  vessels. 

In  this  connection  I  must  not  omit  to 
mention  the  fact  that  in  children  (even 
■when  in  good  health)  a  murmur  over  the 


pulmonary  vahes  may  be  generated  by 
the  pressure  of  the  stethoscope,  as  is 
shown  liy  the  fact  that  it  disappeais  when 
the  instrument  is  lightly  applied.  It  is 
said  that  a  similar  murmur  has  some- 
times been  observed  even  in  adults,  when 
the  chest-walls  are  thin  and  yielding. 
And  consolidation  of  the  anterior  edge  of 
the  left  lung  appears  sometimes  to  cause 
pressure  on  the  trunk  of  the  pulmonary 
artery,  and  consequently  a  systolic  mur- 
mur. Yet  another  suggestion  with  re- 
gard to  these  basic  pulmonary  murmurs 
has  recently  been  made  by  Quincke ;  and 
Dr.  Balfour'  has  adopted  it.  It  is  that 
they  sometimes  depend  upon  the  edge  of 
the  left  lung  being  retracted,  in  conse- 
quence of  which  the  heart,  during  its  sys- 
tole, compresses  the  pulmonary  artery 
against  the  parietes  of  the  thorax,  instead 
of  merely  pushing  aside  this  edge  of  the 
lung.  In  support  of  this  it  is  asserted 
that  the  murnmr  disappears  when  the 
diminution  of  the  cardiac  dulness  shows 
that  the  lung  has  recovered  its  normal 
dimensions.  Dr.  Balfour  even  relates  a 
case  in  which  the  murmur  ceased  when- 
ever the  patient  inspired  deeply  and  held 
his  breath.  But  I  must  confess  that  I 
see  little  probability  in  this  explanation. 

This  is  perhaps  the  most  convenient 
place  for  noticing  the  suggestion  of  an- 
other German  writer  (Naunyn),  which  is 
also  quoted  with  approval  by  Dr.  Bal- 
four ;  namely,  that  the  systolic  murmur 
of  mitral  regurgitation  is  sometimes  heard 
an  inch  or  two  to  the  left  of  the  sternum, 
between  the  second  and  third  ribs.  The 
seat  of  such  a  murmur  is  supposed  to  he 
in  the  appendix  of  the  left  auricle.  I 
must  confess  that  when  I  read  Naunyn's 
paper  on  the  subject  I  thought  there  must 
be  some  mistake  :  and  this  suspicion  is 
not  removed  by  Dr.  Balfour's  remarks  on 
the  subject,  for  I  find  him  saying  that 
this  remarkable  modification  of  the  mitral 
regurgitant  murmur  is  almost  invariably 
present  when  the  insufficiency  is  depend- 
ent upon  ancemia  and  chlorosis  ! 

Passing  on  to  consider  the  clinical  sig- 
nificanceof  apical  systolic  murmurs,  we 
may  take  first  that  which  is  audible  near 
the  ensiform  cartilage,  and  which  is  re- 
ferred to  the  tricuspid  valve  ;  and  of  this 
murmur  the  interpretation  is  seldom  dif- 
ficult. According  to  universal  belief,  it 
it  always  due  to  regurgitation  through  the 
tricuspid  orifice.  In  some  cases  this  is 
the  result  of  primary  disease  of  the  valve 
itself,  which  (as  we  shall  see  further  on) 
is  occasionally  affected  with  an  acute 
ulcerative  change.  In  such  cases  a  bruit 
would  doubtless  be  heard  by  any  physi- 
cian sufficiently  acute  to  search  for  it. 
Most  commonly,  however,  there  is  no 
actual  change  in  the  valve  itself ;  its  seg- 
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ments  are  kept  apart  by  the  dilatation  and 
distension  of  the  riglit  ventricle,  while  at 
the  same  time  its  oritice  is  greatly  widened. 
The  distension  of  the  ventricle  may  re- 
sult eitlier  from  disease  of  the  valves  on 
the  left  side  of  the  heart,  or  from  some 
chronic  affection  of  the  lungs,  such  as 
emphysema  or  fibroid  disease.  The  cases 
in  which  I  have  heard  the  loudest  tricus- 
pid regurgitant  murmurs  have  been  those 
in  which  there  was  cirrhosis  of  one  lung. 
Two  good  examples  of  this  are  recorded 
in  Dr.  Bastian's  table  in  the  second  vol- 
ume of  tliis  work  (cases  vi.  and  xiii.).  I 
well  remember  the  second  of  these  cases, 
which  occurred  in  the  practice  of  the  late 
Dr.  Addison,  when  I  was  his  clinical 
clerk.  The  murmur  was  so  loud  that  it 
was  heard  over  the  heart's  apex,  as  well 
as  over  the  ensiform  cartilage  ;  and  Dr. 
Addison,  although  repeatedlj-  pressed 
upon  the  point,  would  not  admit  that  the 
case  was  other  than  one  of  primary  mitral 
regurgitation.  Indeed,  as  Dr.  Wilks  has 
pointed  out,  cases  of  cirrhosis  of  the  lung 
are  often  so  like  those  of  primary  heart 
disease  in  their  general  aspect  and  symp- 
toms as  to  be  mistaken  for  examples  of 
such  disease. 

There  might,  indeed,  well  be  the  same 
uncertainty  about  the  theoretical  signifi- 
cance of  tricuspid,  that  we  shall  see  to 
prevail  in  regard  to  the  corresponding 
mitral,  murmurs.  But  in  practice  such 
doubts  have  not  arisen,  since  tricuspid 
systolic  murmurs  are  not  very  often  heard, 
and  they  are  perhaps  never  heard  unless 
those  conditions  of  obstructed  pulmonary 
circulation  are  present  which  most  physi- 
ologists regard  as  readily  capable  of  in- 
ducing regurgitation  through  the  orifice 
in  question.  Physicians,  therefore,  have 
been  more  disposed  to  admit  the  occur- 
rence of  regurgitation  when  murmur  is 
absent  than  to  doubt  its  existence  when 
murmur  is  present. 

It  is  very  different  with  those  systolic 
murmurs  which  are  audible  at  the  apex 
of  the  heart,  and  which  (if  of  valvular 
origin  at  all)  must  be  referred  to  the  mitral 
orifice.  They  are  perhaps  the  commonest 
of  all  murmurs,  and  their  significance  is 
the  most  uncertain. 

There  are,  in  the  first  place,  certain 
sounds  which  an  inexperienced  auscultator 
may  easily  mistake  for  endocardial  mur- 
murs, but  which  really  arise  not  in  the 
heart,  but  in  that  little  flap  or  tongue-like 
process  of  the  lung  which  commonly  pro- 
jects forwards  over  the  apex  of  the  heart, 
'just  below  the  seat  of  its  visible  impulse. 
The  contraction  of  the  ventricle,  altering 
the  form  of  the  heart,  causes  a  movement 
of  air  into  or  out'  of  this  portion  of  the 


'  According  to  certain  modern  views  on  the 
theory  of  the  respiratory  murmur  Cof  which 
a  full  account  is  to  be  found  in  the  Med.-Chir. 


lung,  and  thus  produces  a  murmur  which, 
though  of  respiratory  origin,  is  distinctly 
systohc  in  rhythm.  The  sound  in  ques- 
tion is  generally  soft  and  blowing  ;  but  I 
have  several  times  known  it  to  be  of  dis- 
tinctly musical  quality.  Its  most  import- 
ant peculiarity  is  that  it  is  not  constant, 
but  accompanies  only  those  beats  of  the 
heart  which  occur  at  a  particular  period 
of  the  respiratory  act,  this  period  being 
generally  that  of  inspiration.  Thus,  when 
the  patient  breathes  out,  the  first  sound 
may  be  quite  natural ;  but  when  lie  draws 
in  his  breath,  a  systoHc  murmur  may  be 
audible,  which  acquires  its  maximum  in- 
tensity when  the  cardiac  beat  happens  to 
coincide  with  the  acme  of  the  inspiratory 
effort.  When  the  patient  is  made  to  hold 
his  breath,  the  murmur  in  question  is 
often,  but  not  always,  suppressed  for  the 
time. 

A  little  care,  however,  excludes  this 
source  of  fallacy.  If  the  murmur  be  heard 
uniformly  with  every  ventricular  systole 
without  exception,  we  may  conclude  that 
it  arises  within  the  heart  itself.'  And  the 
same  conclusion  may  also  be  arrived  at, 
even  when  the  murmur  fails  to  accompany 
certain  beats,  provided  that  its  absenoe 
depends  not  upon  any  relation  to  the  res- 
piratory rhythm,  but  upon  the  circum- 
stance that  the  corresponding  heart-beats 
are  feeble  and  imperfect.  How,  then,  is 
such  a  systolic  apex  murmur  produced  ? 

Now,  if  after  death  some  of  the  tendin- 
ous cords  of  the  mitral  valve  be  found 
softened  and  ulcerated  through  by  disease 
^or  if  the  edge  of  the  valve  have  become 
turned  inwards  towards  the  auricle — or 
even  if  the  orifice  be  so  thick  and  hard 
that  it  obviously  must  have  remained 
patulous  :  if  any  one  of  these  conditions 
should  be  present,  we  may  be  sure  that 
regurgitation  occurred  during  life,  and  we 
have  good  grounds  for  inferring  that  any 
systolic  apex  murmur  that  may  have  been 
audible  was  due  to  regurgitation. 

The  conditions  just  mentioned  are, 
however,  comparatively  seldom  met  with. 
But  it  is  to  be  observed,  that,  if  we  ex- 
clude these  conditions,  we  can  never  with 
certainty  determine,  when  we  are  examin- 
ing the  heart  after  death,  whether  the 
mftral  valve  was  or  was  not  competent. 
Wo  have  no  means  of  testing  satisfactorily 
the  action  of  the  valve.    We  may,  indeed, 


Review  for  July,  1873),  a  sound  withm  the 
luns  can  be  generated  only  by  the  entrance 
of  air  into  tbat  portion  of  lung,  and  not  by 
its  exit  We  must  tlierefore  suppose  that 
when  the  heart  assumes  a  globular  form  dur- 
ing its  systole,  air  is  sucked  into  the  flap  of 
lung  in  question. 

I  Evidence  is,  I  think,  wanting  to  show 
that  a  white  patch  on  the  serous  surface  of 
the  apex,  or  any  like  condition,  can  generate 
the  murmur  in  question. 
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tie  the  base  of  the  aorta  ;  and  having  cut 
open  the  apex  of  the  left  ventricle,  may 
hold  the  heart  upside  down,  and  pour 
water  into  the  ea\'ity  to  see  whether  it 
runs  out.  But  in  such  an  experiment  the 
conditions  are  very  different  from  those 
which  obtained  during  life.  Then,  the 
base  of  the  muscular  columns  was  moved 
towards  the  orifice  by  the  ventricular  con- 
traction :  while  those  columns  at  the  same 
time  underwent  shortening,  so  as  to  keep 
the  tendinous  cords  stretched  to  the  proper 
degree.  Kow,  ventricular  wall  and  fleshy 
columns  are  alike  relaxed.  Errors  may 
thus  arise  in  either  direction.  When  the 
muscular  columns  are  converted  into  non- 
contractile  fibrous  tissue,  the  valve  may 
have  been  very  imperfect  in  the  living 
body,  and  yet  may  close  well  enough  when 
tested  after  death.  Conversely,  when  the 
ventricle  is  dilated,  without  the  tendinous 
chordse  being  increased  in  length,  it  may 
happen  that  the  valve  allows  reflux  to  oc- 
cur after  death,  although  it  had  before 
been  efficient. 

This  deficiency  in  the  proof  of  mitral 
regurgitation,  when  a  case  has  reached 
the  dead-house,  would  be  of  but  little  con- 
sequence, if  the  orifice  or  its  valve  were 
constantly  found  to  be  obviously  diseased 
in  those  cases  in  which  a  systolic  apex 
murmur  had  been  heard  during  life.  But 
all  who  have  worked  at  the  subject  know 
that  this  is  not  so.  To  quote  the  words 
of  Dr.  Bristowe,'  "In  a  large  proportion" 
of  such  cases  "the  mitral  valve  and  the 
orifice  it  protects  are  found  to  present  a 
perfectly  healthy  appearance. ' '  Now  Dr. 
Bristowe  has  proposed  a  very  ingenious 
solution  of  the  difficulty.  He  believes 
that  valvular  incompetence  exists  when- 
ever a  systolic  apex  murmur  is  heard  ; 
and  in  the  case  now  under  consideration 
he  attributes  this  incompetence  to  "  dis- 
proportion between  the  size  of  the  ven- 
tricular cavities  and  the  length  of  the 
chordffi  tendineee  and  musculi  papillares. " 
He  has  shown  in  fact  that  while  the  for- 
mer are  found  after  death  to  be  dilated, 
the  latter  are  often  small  and  seem  to  be 
on  the  stretch.  But  these  observations 
are  exposed  to  the  full  force  of  the  objec- 
tions already  made  to  the  post-mortem 
evidence  of  mitral  regurgitation.  The 
appearance  of  the  mitral  cords  and  col- 
umns in  a  dilated  ventricle  relaxed  by 
death  can  surely  afford  no  proof  that  these 
parts  were  too  short  to  allow  the  valve  to 
close,  when  the  ventricle  itself  was  short- 
ened by  its  own  systole. 

Dr.  Bristowe  regards  it  "as  an  axiom, 
that  the  existence  of  a  systolic  murmur 
at  the  apex  of  the  heart  is  a  sure  indica- 
tion of  incompetence  of  one  or  other  of 
the  auriculo-ventricular  valves."  And 
he  deems  it  unnecessary  to  offer  any  evi- 

1  Med.-Chir.  Review,  1861,  July,  p.  215. 


dence  in  support  of  this  position,  beyond 
the  fact  that  in  all  the  cases  recorded  in 
his  paper  the  general  symptoms  and  the 
condition  of  internal  organs  (lungs,  liver, 
spleen,  &c.)  were  such  as  are  found  in 
this  form  of  disease.  Subsequent  writ- 
ers, however,  have  dealt  with  this  ques- 
tion in  a  different  way.  Both  Dr.  Austin 
Flint'  and  Dr.  Andrew^  have  expressed 
the  opinion  that  the  murmur  by  no  means 
necessarily  indicates  suc^h  regurgitation  : 
according  to  the  latter  observer.  Indeed, 
regurgitation  is  absent  in  34  per  cent,  of 
the  cases  in  which  the  nmrmur  is  audible. 
These  authorities  believe  that  there  are 
two  criteria  which  may  be  applied  to  the 
determination  of  the  fact,  that  in  a  par- 
ticular case  a  systolic  apex  murmur  is 
really  due  to  mitral  regurgitation.  The 
criteria  are  :  1.  That  the  murmur  should 
be  audible  in  the  left  side  of  the  back, 
about  the  inferior  angle  of  the  scapula ; 
2.  That  the  pulmonary  second  sound 
should  be  intensified. 

1.  A  good  illustration  of  the  fact  that 
the  murmur  caused  by  mitral  regurgita- 
tion is  heard  in  the  left  side  of  the  back  is 
afforded  by  cases  in  which  the  tendinous 
cords  are  ruptured  or  ulcerated  through. 
It  has  been  so  in  the  cases  which  I  have 
seen,  and  I  have  not  met  with  any  re- 
corded instance  to  the  contrary.  But  in 
such  cases  the  murmur  is  generally  loud, 
and  the  amount  of  regurgitation  probably 
large.  I  am  not  sure  that  when  the  mur- 
mur is  feeble  one  can  fairly  expect  that  it 
should  always  be  carried  backwards  :  for 
one  must  remember  that,  though  the  di- 
rection of  the  blood-stream  is  towards  the 
vertebral  column,  the  auricle  is  not  itself 
in  any  close  relation  with  the  part  of  the 
chest-wall  at  which  one  looks  for  the  mur- 
mur. Consequently,  although  I  am  pre- 
pared to  admit  that  whenever  a  systolic 
murmur  is  heard  in  the  back,  it  is  caused 
by  mitral  regurgitation,  I  cannot  regard 
the  fact  that  a  feeble  murmur  is  not  heard 
in  that  position  as  conclusive  against  its 
being  so  caused. 

2.  "intensification  of  the  pulmonary  sec- 
ond sound  (that  is,  of  the  second  sound 
heard  at  the  second  left,  as  compared 
with  the  second  right  costal  cartilage')  is 
undoubtedly  present  in  many  of  the  most 
marked  cases  of  mitral  regurgitant  dis- 

'  Am.  Med.  Times,  1862.  Quoted  in  Braith- 
walte's  Ptetrospect,  xlvli.     1863,  p.  69. 

2  St.  Bartholomew's  Hospital  Keports,  1865, 
i.  p.  13. 

'  Dr.  Andrew  has  shown  that  it  is  neces- 
sary, in  instituting  this  comparison,  to  re- 
member that  the  same  difference  may  be  due 
to  enfeeblement  of  the  aortic  second  sound, 
while  the  pulmonary  second  sound  is  natural; 
and  also  that  an  emphysematous  lung  over- 
lapping the  heart  on  one  side  may  modify  the 
intensity  of  the  sound. 
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ease.  Its  cause  is  evidently  the  increased 
tension  of  tlie  blood  within  the  pulmonary 
system  of  vessels.  But  this  (as  I  shall 
endeavor  to  sliovv  further  on)  may  arise 
from  any  cause  whieli  prevents  the  left 
side  of  the  heart  from  emptying  itself. 
I  cannot  see,  therefore,  how  intensifica- 
tion of  the  second  sound  can  be  indicative 
of  regurgitation  througli  the  mitral  ori- 
fice, rather  than  of  other  conditions  wliich 
will  then  be  mentioned.  Moreover,  I  be- 
lieve that  intensification  of  the  pulmonary 
second  sound  requires,  as  a  condition  of 
its  occurrence,  that  the  right  ventricle 
should  be  powerful,  and  that  the  tricuspid 
valve  sliould  be  eflScient.  I  think  I  have 
observed  that  this  sign  is  present  chiefly 
in  the  early  stages  of  mitral  regurgitant 
disease,  before  it  has  begun  to  tell  upon 
more  distant  parts. 

My  own  views  with  regard  to  the  inter- 
pretation of  systolic  apex  muimurs  may 
therefore  be  summed  up  as  follows  : — 

1.  If  such  a  murmur  be  audible  in  the 
back,  it  indicates  mitral  regurgitation. 

2.  If  such  a  murmur  be  heard  only  at 
the  heart's  apex,  we  are  unable  at  tlie 
present  time  to  pronounce  any  positive 
opinion  as  to  its  cause.  Should  the  mur- 
mm-  be  loud,  we  may  probably  conclude 
that  it  is  not  due  to  mitral  regurgitation  : 
since  really  regurgitant  murmurs,  when 
loud,  are,  perhaps,  always  audible  in  the 
back,  though  for  slight  murmurs  the  same 
statement  may  not  be  tenable. 

The  question  still  remains,  How  is  a 
systolic  apex-murmur  produced  when  it 
is  not  caused  by  mitral  regurgitation  ?    I 


have  already  (vide  p.  724)  suggested  that 
It  may  be  due  simply  to  dilatation  of  the 
left  ventricle,  as  was  long  ago  supposed 
by  many  of  the  earlier  writers  on  auscul- 
tation. 

III.  A  "diastolic"  murmur,  as  has 
been  stated,  accompanies  the  elastic  re- 
coil of  the  aorta  and  pulmonary  artery. 
It  almost  invariably  indicates  regurgita- 
tion, through  the  space  that  should  be 
closed  by  one  or  other  set  of  sigmoid 
valves  into  the  ventricle  ;  and  in  the  im- 
mense majority  of  cases  the  valves  affected 
are  those  of  the  aorta. 

The  quality  of  the  diastolic  murmur  of 
aortic  regurgitation  varies  greatly  in  dif- 
ferent cases  ;  it  may  be  soft  and  blowing, 
rough,  and  attended  with  thrill,  or  even 
musical.  It  may  be  so  loud  as  to  be  au- 
dible at  some  little  distance  from  tlie  pa- 
tient ;  or  so  slight  as  to  require  the  utmost 
vigilance  for  its  defection. 

The  seat  of  this  murmur  is  somewhat 
variable.  As  a  rule,  it  is  very  plainly 
audible  over  the  base  of  the  lieart ;  its 
point  of  maximum  intensity  is  generally 
stated  to  be  at  the  sternal  end  of  the  sec- 
ond right  costal  cartilage,  or  in  the  second 
right  interspace  ;  and  it  is  carried  down- 
wards along  the  length  of  the  sternum 
(apparently  in  consequence  of  the  fact 
that  osseous  substance  is  a  good  conduc- 
tor of  sound),  so  that  it  may  often  be 
loudly  heard  near  the  ensiform  cartilage. 
This  fact  has  been  especially  insisted  on 
by  Dr.  Gairdner.'  Again,  this  murmur 
is  frequentlj'  plainly  audible  at  the  heart's 
apex,  and  sometimes  it  is  louder  there 


[Fig.  103. 


(Gairdner.)] 


than  at  the  base.  Lastly,  it  may  he  con- 
ducted along  the  arteries,  sometimes,  to  a 
surprising  distance :  according  to  Dr. 
Gee,  as  far  as  the  radial  arteries. 

In  discussing  the  theory  of  murmurs  in 
general,  I  have  pointed  out  the  conditions 
upon  which  some  of  the  varieties  in  the 
seat  of  this  bruit  appear  to  depend  (see  p. 
724).  If  the  views  there  stated  are  correct, 
the  fact  that  in  a  particular  case  an  aortic 
diastolic  murmur  is  transmitted  upwards 
along  the  aorta  may  be  interpreted  as  in- 
dicating that  the  valves  are  so  free  from 
serious  damage  that,  although  they  do  not 
meet,  they  nevertheless  project  inwards 


into  the  aorta  to  a  greater  or  less  extent ; 
while  in  those  cases  in  which  the  murmur 
is  solely  carried  downwards  it  may  be 
concluded  that  the  valves  are  more  com- 
pletely destroyed. 

A  further  refinement  in  regard  to  dias- 
tolic murmurs  has  lately  been  suggested 
by  Dr.  Balthazar  Foster"  of  Birmingham. 
He  believes  that  when  such  a  murmur  is 
heard  at  the  apex  of  the  heart  it  is  due  to 
incompetency  of  the  left  aortic  segment, 


1  ClinicRl  Medicine,  p.  587. 

2  Med.   Times    and  Gazette, 
658,  686. 


1873,   ii.  pp. 
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SO  that  the  regurgitant  blood-stream  falls 
upon  the  mitral  curtain  and  is  carried 
downwards ;  and,  ou  the  other  hand,  that 
a  similar  murmur  propagated  towards 
the  ensiform  cartilage  indicates  defect  in 
the  right  and  posterior  segments,  by 
which  the  blood  is  thrown  upon  the  sep- 
tum. He  alludes  to  cases  corroborative 
of  his  views,  to  which  he  further  attaches 
considerable  importance  as  regards  prog- 
nosis. He  thinks  that  incompetency  of 
an  aortic  segment  must  speciallj'  interfere 
with  the  flow  of  blood  into  the  coronary 
artery  contained  within  the  corresponding 
sinus  (which  flow  he,  in  common  with 
many  other  authorities,  believes  to  occur 
during  the  recoil  of  the  aorta),  and  so 
must  tend  to  impair  the  nutrition  of  the 
heart.  Now  the  left  aortic  segment  has 
no  coronary  arter}-  in  relation  with  it. 
Dr.  Foster  therefore  infers  that,  creteris 
paribus,  life  is  more  likely  to  be  prolonged 
when  this  segment  is  affected,  or  (in  other 
words)  when  the  murmur  is  audible  at  the 
apex.  But  my  belief  has  hitherto  been 
that  the  murmur  is  propagated  in  this 
direction  especially  when  the  regurgitant 
stream  is  large  :  and  if  so,  one  -would  sup- 
j)Ose  that  the  prognosis  must  be  particu- 
larly unfavorable.  1  think  that  the  point 
is  one  which  needs  further  observations. 

It  has  been  stated  that  in  the  im- 
mense majority  of  cases  a  regurgitant 
murmur  has  its  seat  at  the  aortic  orifice. 
In  fact  a  pulmonary  regurgitant  bruit  is 
so  rare  as  scarcely  to  need  considera- 
tion. In  1805  Dr.  Wilks  exhibited  to  the 
Pathological  Society'  a  specimen  of  dis- 
ease of  the  valves  in  question,  in  which 
a  double  bruit  had  been  heard  during 
life :  and  one  or  two  other  cases  are  re- 

[Fig.  104. 


Auricular  systolic  and  ventricular  systolic  murmurs 
combined.     (Gairdner.)] 

corded  in  medical  literature.  In  Dr. 
Wilks's  case  the  question  of  disease  of  the 
pulmonary  artery  was  considered  during 
the  patient's  life,  for  the  pulse  gave  no 
indication  of  aortic  regurgitation,  and  the 
bruit  became  less  marked  towards  the 
right,  and  in  the  course  of  the  aorta,  but 
was  equally  distinct,  or  even  somewhat 
more  intense,  towards  the  left,  clavicle. 


'  Path.  Trans,  xvi.  p.  74. 


But  the  great  rarity  of  such  disease  led  to 
its  rejection  as  a  diagnosis.  Indeed,  one 
can  hardly  expect  in  future  to  attain  to 
greater  accuracy :  for  (as  we  shall  pre- 
sently see)  the  pulse  may  fail  to  be  char- 
acteristic of  aortic  regurgitation  even 
when  this  disease  exists  ;  and  the  ten- 
dency of  aortic  diastolic  murmurs  to  be 
transmitted  downwards  along  the  sternum 
must  always  prevent  a  pulmonary  regur- 
gitant murmur  from  being  identified  by 
its  being  heard  over  the  right  ventricle. 
Still,  acquired  disease  of  the  pulmonary 
valves  is  so  exceedingly  rare  (and  in  con- 
genital disease  I  do  not  know  that  marked 
regurgitation  ever  occurs),  that  one  hardly 
needs  to  make  a  reservation  on  account 
of  it  in  attributing  diastoUc  murmur  to 
aortic  regurgitation.  The  real  necessity 
for  reservation  lies  in  the  fact  that  aortic 
aneurism  sometimes  causes  such  a  mur- 
mur, probably  because  it  receives  blood 
during  the  elastic  recoil  of  the  aorta,  as 
well  as  during  the  ventricular  systole.  It 
is  only  when  an  aneurism  arises  from  the 
commencement  of  the  arch  that  its  mur- 
mur could  be  mistaken  for  one  of  regurgi- 
tation through  the  valves  :  and  even  then 
the  former  would  perhaps  never  be  trans- 
mitted to  the  heart 's  apex,  as  is  so  generally 
the  case  with  the  latter.  Very  frequently, 
indeed,  the  two  conditions  are  combined. 

Another  infinitely  rare  condition,  in 
which  a  diastolic  murmur,  not  due  to  re- 
gurgitation through  the  aortic  valves  may 
be  heard  at  the  base  of  the  heart,  is  that 
in  which  the  aorta  communicates  with 
the  pulmonary  artery,  either  by  a  patent 
ductus  arteriosus,  or  through  an  aneuris- 
mal  sac.  Of  the  former  affection  I  have 
recorded  a  remarkable  instance.'  The 
murmur  (which  was  in  part  musical)  was 
audible  at  the  second  left  costal  cartilage, 
and  was  transmitted  to  the  left  along  this 
cartilage,  but  not  downwards  along  the 
sternum.  It  was  not  everywhere  con- 
tinuous with  the  second  sound.  It  had  a 
wavy  character,  quite  unlike  anything 
that  I  had  ever  heard  before,  it  was 
clearly  distinguished  (during  the  patient's 
lifetime)  from  an  aortic  regurgitant  mur- 
mur ;  and  it  was  thought  not  unlikely 
to  be  due  to  an  opening  from  the  aorta 
into  the  pulmonary  artery.  A  case  in 
which  an  aortic  aneurism  was  correctly 
diagnosed  to  open  into  the  pulmonary 
artery  has  been  related  by  Dr.  Wade,^  of 
Birmingham.  The  diastolic  murmur  was 
prolonged,  and  of  a  hissing  character  with 
distinct  purring  tremor.  It  was  audible 
over  the  cartilage  of  the  fourth  left  rib, 
and  in  the  neck,  back,  and  upper  part  of 
the  chest. 

With  these  exceptions,  a  diastolic  mur- 

'  Guy's  Hospital  Reports,  1S72-73,  scries 
iii.  vol.  xviii.  p.  23. 

'  Med.-Chir.  Trans,  vol.  xliv. 
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mur  (as  I  believe)  invariably  indicates 
regurgitation  through  tlie  aortic  orifice 
into  the  left  ventricle. 

It  may  be  expected  that  something 
should  be  said  as  to  the  not  infrequent 
coexistence  of  two  or  more  of  these  mur- 
murs in  tlie  same  case.  I  have  already 
remarked  on  the  rarity  of  systolic  mur- 
murs indicating  actual  obstruction  of  the 
aortic  orifice,  unless  a  diastolic  murmur 
be  also  present,  and  discoverable  on  care- 
ful examination.  It  may  be  added  that 
in  disease  of  the  aortic  valves  the  ten- 
dency is  for  regurgitation  to  follow  obstruc- 
tion. In  the  case  of  the  mitral  valves  the 
opposite  is  observed.     Commencing  dis- 


ease appears  to  produce  a  regurgitant 
murmur  :  and  it  is  only  as  the  oriHce  be- 
conies  more  and  more  contracted  that  an 
obstructive  murmur  is  heard.  There  is 
this  further  peculiarity,  that  when  mitral 
stenosis  causes  a  marked  presystolic  mur- 
mur, it  rarely  happens  that  any  sjstolic 
murmur  is  at  the  same  time  audible.  I 
have  scarcely  ever  heard  a  systolic  nmr- 
nuir  in  association  with  the  rough  grating 
bruit,  attended  with  thrill,  tliat  is  so 
characteristic  of  the  more  extreme  degree 
of  constriction  of  the  mitral  valve.  A 
more  or  less  distinctly  double  murnmr  at 
the  apex  is  not,  indeed,  very  uncommon  : 
but  in  this  case  both  portions  of  the  mur- 


[Fig.  105. 


Ventricttlar-Systolic  and  Ventricular-Diastolic  murmurs  combined.     (Gairdner.)] 


mur  are  rather  of  a  soft  and  blowing 
quality :  and  the  inference  probably  is 
that  the  stenosis  is  moderate  in  degree. 

With  regard  to  the  coexistence  of  mur- 
murs developed  at  different  orifices  I  have 
nothing  particular  to  say.  Their  deter- 
mination must  be  based  on  the  principles 
which  regulate  the  diagnosis  of  each  mur- 
mur separately :  guided,  of  course,  by 
the  known  liability  of  particular  valves 
to  undergo  simultaneous  or  consecutive 
changes. 

The  other  effects  of  disease  of  the  car- 
diac valves — those  which  affect  the  pa- 
tient's health,  and  are  consequently  com- 
monly called  the  symptoms  of  such  dis- 
ease— are  divisible  into  three  distinct 
classes. 

I.  We  may  take  first  a  class  of  effects, 
which  are  of  great  importance,  but  which 
have  only  recently  attracted  notice,  and 
probably  do  not  yet  receive  a  due  share 
of  attention.  The  valves  of  the  heart  are 
bathed  on  all  sides  by  the  circulating 
fluid.  When  they  are  inflamed  or  ulcer- 
ated, the  blood  flows  directly  over  the 
diseased  surface.  When  any  portion  of 
their  substance,  or  of  the  products  of  in- 
flammation, becomes  disintegrated,  the 
detached  fragments  necessarily  pass  into 
its  stream.  This  is  so  obvious,  that  we 
may  well  be  surprised  to  find  that  no  one 
had  recognized  it  until  Dr.  Kirkes  pointed 
it  out  in  the  year  1852.'  And  as  he 
showed,  the  phenomena  attendant  on  this 

'  Med.-Chir.  Trans,  xxxv.  p.  281. 


process    are    divisible  into    two  distinct 
groups : — 

(a.)  Embolism. — In  the  first  place,  a 
mass  of  some  size  may  be  detached,  which, 
passing  into  the  arterial  system,  sooner 
or  later  reaches  a  vessel  which  it  cannot 
traverse,  and  which  it  consequently  plugs. 
The  result  is  that  the  circulation  is  en- 
tirely arrested  in  the  region  supplied  by 
the  artery,  unless  indeed  blood  from  col- 
lateral arteries  enters  the  obstructed  ves- 
sel beyond  the  seat  of  the  obstruction.  It 
might  have  been  expected  that  the  region 
in  question  Avould  become  anfemic.  Ke- 
cent  observations,  however,  have  shown 
that  such  is  not  the  case.  Prevost  and 
Cotard,'  and  afterwards  Lefeuvre,^  have 
studied  this  question  experimentally. 
They  injected  foreign  bodies  (especially 
the  seeds  of  tobacco)  upwards  into  the 
abdominal  aorta  of  dogs,  and  exposed  the 
kidneys  and  spleen  by'opening  the  abdo- 
men, so  as  to  make  apparent  the  earliest 
effects  of  obstruction  of  the  arteries  of 
those  viscera.  They  found  that  the  re- 
gions supplied  bv  the  blocked  arteries  in- 
stantly become  of  a  dark  purple  color,  and 
in  the  spleen  were  distinctly  raised  above 
the  level  of  the  rest  of  the  region.     '^'-•'■ 


This 


I  fiaz.  Med.  1866,  p.  202. 
!  2  fefiide  pliYsiolojjique  et  pafhologique  siir 
les  Infarctua  Visceravix,  Th^se  de  Paris,  1867. 
i  A  review  of  these  observations  will  be  found 
I  in  the  Med.-Chir.  Review  for  October,  1871, 
!  p.  368- 
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state  of  engorgement  is  believed  to  be  due 
to  a  paralysis  of  the  muscular  coat  of  the 
vessels.  They  become  unable  to  resist 
the  pressure  of  the  blood  in  the  veins, 
which  consequently  flows  back  into  the 
capillaries  and  arteries,  and  distends  them 
up  to  the  point  of  obstruction.     Hemor- 


rhage then  takes  place.  After  a  time  the 
ctfu^ed  blood  and  the  elements  of  the  tis- 
sue undergo  fatty  degeneration  :  and  the 
affected  part  acquires  a  characteristic  yel- 
low color.  This  always  extends  to  the 
surface  of  the  organ,  and  penetrates  more 
or  less  deeply  towards  its  intferior  in  the 


106. 


Auricular-Systolic,  Ventricular-Systolic  and  Ventricular- Diastolic  murmurs  combined.   (Gairdner.)] 


form  of  a  wedge  or  cone,  which  is  gener- 
ally surrounded  by  a  red  halo  of  conges- 
tion. Still  later,  absorption  takes  place  : 
and  in  the  end  nothing  is  left  beyond  a 
deep  fissure  or  puckering.  It  must  be 
added  that  sometimes,  instead  of  the 
wliole  mass  undertroing  fatty  degeneration 
and  conversion  into  the  peculiar  yellow 
matter,  a  part  of  it  sloughs :  in  other 
cases  it  breaks  down  into  pus. 

The  changes  just  described  do  not  occur 
in  all  organs  alike.  They  are  especially 
well  marked  in  the  spleen  and  kidneys.' 
The  reason  appears  to  be  that  the 
branches  of  the  splenic  and  renal  arteries 
anastomose  but  little  or  (in  the  case  of  the 
splenic  artery)  not  at  all.  In  the  liver,  on 
the  other  hand,  a  true  infarctus  is,  per- 
haps, never  met  with,  apparently  because 
its  lobules  do  not  derive  their  supply  of 
blood  entirely  from  a  single  source.  The 
mesenteric  arteries  occasionally  become 
the  seat  of  embola.  This  occurred  in  one 
of  Lefeuvre's  experiments  with  tobacco 
seeds.  The  affected  part  became  first 
pale  and  afterwnrds  of  a  livid  purple  color. 
Embolism  of  a  mesenteric  artery  hfis  also 
sometimes  been  observed  as  a  reeult  of 
disease  in  the  human  subject.  The  cere- 
bral arteries  are  very  liable  to  embolism  ; 
this  is  believed  to  occur  more  frequently 
in  the  left  middle  cerebral  than  in  any 
other  artery,  apparently  because  its  course 
in  some  way  favors  the  entrance  of  a  de- 
tached mass.  In  the  brain,  the  result  of 
.arterial  plugging  is  generally  white  soft- 
ening of  the  corresponding  part  of  the 
brain  ;  but  sometimes  a  firm  yellow  in- 
farctus is  produced.  When  embolism  oc- 
curs in  one  of  the  arteries  of  the  extremi- 

'  According  to  Sperling  (Inaug.  Diss.,  Ber- 
lin, 1872;  London  Med.  Record,  Jan.  1873), 
the  kidney  is  more  frequently  the  seat  of  em- 
hnlism  than  the  spleen,  in  the  proportion  of 
75  to  51. 


ties,  the  tendency  is  for  the  limb  beyond 
the  seat  of  obstruction  to  mortify.  The 
gangrene  is  not  then  always  of  the  dry 
variety,  as  was  formerly  taught.  It  may 
be  moist,  and  attended  with  the  formation 
of  bullae.  This  is  doubtless  preceded  by 
an  hypereemia,  like  that  which  we  have 
seen  to  follow  plugging  of  an  artery  iu  the 
spleen  or  kidneys,  except  that  ns  the  veins 
of  the  limbs  are  provided  with  valves,  the 
blood  probably  comes  from  the  collateral 
arteries  of  the  limb.  In  the  arteries  of 
the  extremities,  and  indeed  in  all  arteries, 
embola  are  especially  apt  to  be  arrested 
at  those  points  where  the  vessel  is  divid- 
ing, or  where  a  large  branch  is  given  off, 
so  that  the  calibre  of  the  channel  is  sud- 
denly diminished.  Thus  in  the  upper 
limb,  they  are  most  commonly  found  in 
the  axillary  artery,  and  at  the  bifurcation 
of  the  brachial  artery  :  in  the  lower  limb, 
at  the  points  of  division  of  the  common 
femoral  and  the  popliteal  arteries  respec- 
tively. The  left  lower  limb  is  decidedly 
more  subject  to  embolism  than  the  right: 
and  by  Virchow'  this  is  atttibuted  to  the 
fact  that  the  left  common  iliac  artery 
comes  from  the  abdominal  aorta  in  a  more 
direct  line  than  the  right.  The  peculiar 
wedge-shaped  masses  in  the  abdominal 
viscera  appear  to  have  been  described  in- 
dependently by  Hodgkin,2  Cruveilhier, 
and  Rokitansky.  Thefr  association  with 
heart-disease  was  first  noticed  by  the  last- 
named  observer,  and  has  been  admitted 
by  all  modern  writers  on  morbid  anatomy. 
It  is,  however,  only  within  the  last  few 
years  that  they  have  been  regarded  as 
possessing  any  clinical  interest,  or  that 
their  formation  has  been  supposed  to  be 
attended  with  any  symptoms  affecting  the 
health  of  the  patient.     Following  Kirkes, 

'  fresammelte  Abhandlungen,  p.  444. 
'  Med.-Chir.  Trans,  xxvi. 
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''ircliow'  is  the  writer  to  whom  credit  is 
specially  due  for  having  drawn  attention 
5  this  subject :  and  recently  several 
'rench  memoirs  and  papers  have  been 
rritten  on  it,  in  which  the  affection  is 
escribed  as  a  special  disease,  under  the 
.tie  of  "  Ulcerative  Endocarditis." 

The  clinical  features  observed  in  these 
ases  are  of  two  kinds.  In  the  first  place, 
lere  are  the  direct  efforts  of  intercepted 
lood-supply  to  the  part  served  by  the 
bstructed  vessel.  Thus,  as  we  have 
Jen,  a  Umb  may  mortify  as  the  result  of 
tnbolism  of  its  main  artery.  Many  of 
lie  cases  of  spontaneous  gangrene  in 
oung  subjects  that  come  under  the  care 
f  the  surgeon  are  of  this  kind  ;  and,  with 
le  stethoscope,  the  existence  of  disease 
f  the  valves  of  the  heart  may.  often  be 
ecognized  without  difficulty.  It  may  be 
rorth  while  to  note  that  the  embolism  in 
tiese  cases  is  not  always  derived  from  the 
iseased  valve  itself ;  sometimes  it  comes 
'om  the  auricle  or  ventricle,  having  been 
ne  of  the  litye  rounded  ante-mortem 
lots  which  arc  so  apt  to  form  in  the 
eart's  chambers  behind  any  obstruction.' 

Erabolism  of  the  cerebral  arteries, 
gain,  may  give  rise  to  a  great  variety  of 
ymptoms,  according  as  one  or  another 
art  of  the  brain  is  deprived  of  its  due 
iipply  of  blood.  The  most  frequent  effect 
1  the  production  of  right  hemiplegia,  with 
r  without  aphasia.  This  corresponds 
'ith  the  fact  that  the  left  middle  cerebral 
rtery  is  especially  apt  to  become  plugged. 
Imbolism  of  the  retinal  arteries  leads  to 
hanges  which  can  be  studied  with  the 
phthalmoscope. 

It  has  already  been  stated  that  in  the 
iscera,  instead  of  the  usual  yellow  wedge- 
liaped  masses  or  infarctus  being  formed, 
iippuration,  or  even  sloughing,  sometimes 
ccursin  the  regions  supplied  by  an  artery 
lat  has  become  the  seat  of  erabolism.  It 
>  perhaps  doubtful  whether  these  changes 
ver  in  themselves  produce  any  appreci- 
ble  influence  on  the  patient's  "health,  or 
n  the  symptoms  from  which  he  suffers. 
>ut  they  may  set  up  a  peritonitis,  and 
Us  will  usually  be  attended  with  a  great 
ggravation  of  his  complaint,  and  even 
'ith  danger  to  his  life  ;  and  embolism  of 

mesenteric  artery  may  cause  severe  en- 
iritis,  which  may  be  quite  capable  of 
linical  recognition. 

(b.)  Infection. — But  in  almost  all  these 
a.ses  the  effects  of  the  occurrence  of  em- 
olism  in  particular  arteries  are  compli- 
ited  with,   and    probably   overpowered 

'  Gesammelte  Abhandlungen,  pp.  636-729. 

'  Such  an  ante-mortem  clot  may,  when  a 
alve  is  stenosed,  be  the  direct  cause  of  sud- 
nn  death  ;  getting  washed  into  the  hlood- 
irrent,  it  may  complett-ly  occlude  the  nar- 
wed  orifice.  See  a  case  recorded  by  Dr. 
an  der  Byl,  Path.  Trans,  ix.  p.  91. 
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by,  those  which  depend  upon  a  general 
contamination  of  the  blood,  as  it  passes 
over  the  surface  of  the  diseased  valve. 
Tins  was  clearly  pointed  out  by  Dr. 
Kirkes,  in  his  classical  paper  already 
more  than  once  referred  to ;  and  of  late 
years  many  observers  have  worked  at  the 
subject,  in  the  hope  of  explaining  it  more 
fully.  So  severe  and  rapidly  fatal  are 
some  of  these  cases,  that  Virchow  has 
given  them  the  designation  of  Endocarditis 
Maligna. 

A  principal  symptom  in  these  cases  is 
the  presence  of  fercr.  The  temperature 
is  raised  two  or  three  degrees,  or  more, 
above  the  normal  standard.  Dr.  Good- 
hart'  mentions  one  case  in  which  it  was 
several  times  noted  at  104°  ;  and  in  a  case 
which  I  recently  examined  it  reached 
105 'SO.  Not  rarely  there  are  repeated  at- 
tacks of  shivering  :  indeed,  the  illness  is 
often  ushered  in  by  a  sudden  rigor.  The 
pulse  is  quickened  ;  the  tongue  is  often 
dry.  Extreme  prostration,  delirium,  and 
somnolence,  are  occasionally  present.  Ac- 
cording to  Dr.  Wilks,  articular  pains  are 
often  complained  of.  Vomiting  and  diar- 
rhoea are  common.  The  spleen  is  greatly 
enlarged,  and  is  sometimes  tender  on 
pressure.  The  skin  has  an  icteroid  tinge, 
and  there  may  even  be  jaundice,  of  which 
Lancereaux^  has  recorded  several  exam- 
ples. Petechise  may  be  present,  or  even 
distinct  purpuric  blotches."  Ecchymotic 
spots  may  also  be  found  on  the  surface  of 
the  pleura  and  pericardium,  and  on  the 
mucous  membranes  lining  the  larynx, 
stomach,  intestines,  and  urinary  bladder. 
The  liver  after  death  is  found  to  be  pale, 
supple,  and  flabby.  The  tissue  of  the 
spleen  (which  is  many  times  larger  than 
natural)  is  soft  and  pulpy. 

When  a  patient  is  known  to  be  suffering 
from  disease  of  the  cardiac  valves,  there 
is  but  little  difficulty  in  assigning  to  their 
true  cause  the  symptoms  just  enumerated. 
By  carefully  examining  the  lieart  several 
times  at  short  intervals,  one  may  be  able 
to  detect  such  variations  in  the  physical 
signs  as  may  demonstrate  the  fact  that 
acute  changes  in  the  valves  are  going  on. 
Charcot  and  Vulpian^  mention  one  case 
in  which  the  most  marked  signs  of  aortic 
insufficiency  became  prominently  devel- 
oped within  a  week. 

But  in  many  instances  there  is  nothing 
to  draw  the  physician's  attention  to  the 
state  of  the  valves  ;  and  the  real  nature 
of  the  case  may  then  be  easily  overlooked. 
The  valves  may  previously  have  been 
quite  healthy.  And  since  palpitation, 
precordial  pain,  and  oppression  of  the 
breathin"-  may  all  be  absent,  there  may 


'  Ony's  Hosp.  Keports,  xv. 
2  Gaz.  Med.,  1862,  p-  662. 
^  Path.  Trans,  xsi.  p.  109. 
*  Gaz.  Med.  1862,  p.  388. 
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be  nothing  to  suggest  the  necessity  of  ex- 
amining the  heart.  The  case  is  thus  verj' 
lilcely  to  be  mistaljen  for  one  of  enteric 
fever,  or,  if  there  be  much  shivering,  of 
idiopathic  pyaemia,  or  even  ague ;  or 
again,  if  there  be  marljed  jaundice,  for 
one  of  pylephlebitis.  The  relation  to 
purulent  infection  has  been  especially  in- 
sisted on  by  Dr.  Wilks,  and  he  has  pro- 
posed to  designate  the  affection  an  "  ar- 
terial pyiemia. " 

In  the  previous  paragraphs  it  has  been 
taken  for  granted  that  the  diseased  valves 
are  those  on  the  left  side  of  the  heart,  and 
that  the  phenomena  of  embolism  or  of  in- 
fection therefore  show  themselves  in  the 
course  of  the  distribution  of  the  systemic 
arteries.  However,  when  the  tricuspid 
valve  is  diseased,  or  the  pulmonary  valves, 
precisely  similar  effects  show  themselves  ; 
but,  of  course,  within  the  lungs.  A  strik- 
ing case  of  this  kind  has  been  recorded  by 
Charcot  and  Yulpian,'  which  was  diag- 
nosed during  life.  One  flap  of  the  tricus- 
pid valve  ^vas  softened  and  perforated, 
and  presented  numerous  vegetations. 
The  lungs  contained  scattered  abscesses. 
Other  instances  liave  been  related  by  Dr. 
Kirkes  and  Dr.  Moxon.''  Dr.  Moxon's 
case  occurred  in  a  woman,  within  a  month 
after  her  delivery. 

The  precise  nature  of  the  process  of 
Infection  in  the  cases  under  consideration 
has  been  much  discussed  of  late  years, 
and  even  now  it  has  not  been  fully  ascer- 
tained. In  almost  his  earliest  paper  on 
the  subject,  Virchow  related  some  experi- 
ments that  he  had  made  of  injecting  dif- 
ferent substances  into  the  jugular  veins 
of  dogs.  And  he  proved  that  while  por- 
tions of  caoutchouc  simply  produced  ob- 
struction of  branches  of  "the  pulmonary 
artery  into  which  they  were  carried,  ani- 
mal substances  (pieces  of  muscle,  fibrin, 
&c.)  set  up  severe  inflammation  of  the 
corresponding  tracts  of  lung  tissue,  lead- 
ing to  suppuration  or  even  to  sloUghing. 
Hence  he  concluded  that  the  phenomena 
of  infection  are  not  merely  of  mechanical 
origin,  but  must  result  from  some  chemical 
action.  The  same  fact  has  since  been  in- 
sisted on  by  Feltz' of  Strasburg,  who  main- 
tains that  solid  elements  by  themselves 
never  carry  infection  :  this  is  always  pro- 
pagated by  septic  fluids.  Another  writer, 
Panum  of  Kie''  endeavored  to  show  that 
the  immediate  cause  of  irritant  effects  is 
the  decomposition,  vyithin  the  bloodvessels, 
of  the  masses  by  which  they  are  plugged. 
By  Lancereaux,  again,  stress  was  laid  on 

"  Gaz.  M^d.  1862,  p.  428. 

2  Path.  Trans,  xxi.  p.  107. 

'  Traits  clinique  et  experimentale  des  em- 
bolies  capillaires.     2:'meerl.  Strasbourg,  1870. 

*  Experimentelle  Dntersuchungen  zur  Pliy- 
siologie  uiid  Pathologie  der  Embolie,  &c., 
Berlin,  18(ii. 


the  opinion  that  the  poisoned  state  of  the 
blood  in  these  cases  is  due  to  the  altera- 
tion and  transformation  of  the  connective 
tissue  of  the  valves  themselves,  and  never 
to  the  mere  disintegration  of  fibrinous 
concretions. 

These  speculations  have,  however,  been 
almost  superseded  by  observations  of  a 
diffi-'rent  order.  As  far  back  as  185.5, 
Virchow'  found  that  a  small  coaguluni 
upon  the  mitral  valve  (in  a  case  of  ery- 
sipelatous perimetritis  with  a  diplitheritic 
inflannnation  of  the  large  intestine)  con- 
tained a  number  of  small  white  miliary 
bodies,  which  consisted  almost  entirely 
of  fine  closely  aggregated  granules,  em- 
bedded in  a  gelatinous  substance.  These 
granules  were  insoluble  in  potash,  acetic 
acid  and  hj'drochloric  acid,  but  were  dis- 
solved by  chloroform,  so  that  he  regarded 
them  as  probably  of  a  fatty  nature.  Char- 
cot and  Vulpian^  afterwards  insisted  on 
the  peculiar  micro-chemical  relations  of 
the  detritus  of  diseased  valves,  shown  in 
their  power  of  resisting  strong  acids  and 
alkalies.  But  still  more  recent  observa- 
tions have  tended  to  show  that  the  prop- 
erties of  these  minute  granules  are  not 
due  merely  to  their  chemical  constitution, 
and  that  they  are  in  fact  living  organisms. 
Prof  Winge,  and  Prof  Heiberg,'  of 
Christiania,  appear  to  have  been  the  first 
writers  to  express  this  view  in  a  decided 
form  :  it  has  since  been  adopted  by  no 
less  an  authority  than  Virchow  himself. 
It  is  proposed  by  these  writers  to  give  to 
the  affection  in  question  the  name  of  My- 
cosis Endocardii.  Winge 's  case,  which 
occurred  in  1869,  was  that  of  a  man,  Rt. 
44,  who  died  with  symptoms  of  blood- 
poisoning  apparently  dependent  on  a 
suppurating  corn.  On  the  aortic  valves 
there  were  certain  grayish  masses,  the 
size  of  peas  or  beans,'  which  could  be 
easily  picked  off,  leaving  the  surface 
slightly  uneven  and  ulcerated.  The  tri- 
cuspid valve  presented  similar  masses. 
With  a  microscope  of  moderate  power 
these  appeared  to  consist  of  a  fine  net- 
work of  fibrin  threads.  But  under  a 
higher  objective  these  threads  were  seen 
to  be  made  up  of  rod-like  or  spherical 
bodies,  arranged  in  chains,  and  thus  re- 
sembling leptothrix.  There  were  also  a 
number  of  fine  rounded  or  rod-shaped 
bodies,  some  of  which  were  probably  bac- 
teria, others  fat  granules.  Similar  bodies 
were  found  in  the  cylindrical  plugs  in  the 
smaller  arteries  of  the  kidney,  correspond- 
ing to  infarctus.  Heiberg's  case  was 
that  of  a  girl,  ret.  22,  who  died  six  or 
seven  weeks  after  delivery,  with  symp- 
toms of  blood-poisoning.  The  mitral 
valve  was  perforated  by  a  recent  ulcer, 


'  Op.  cit.  p.  709. 

2  Gaz.  MM.  1802,  p.  38.5. 

3  Virchow's  Arch.  Ivi.  1872,  p.  409. 
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the  margins  of  which  and  the  chordis 
were  coated  with  vegetations.  Those 
contained  numerous  minute  granules,  ap- 
parently simple  detritus  :  and  in  addition, 
many  rod-shaped  bodies  resembhng  bac- 
teria, and  a  considerable  number  of  rows 
of  granules,  of  uniform  size,  arranged  in 
chains  of  greater  or  less  length,  which 
Heiberg  therefore  regarded  as  lepto- 
thrix.  These,  and  many  of  the  isolated 
bodies,  resisted  the  action  of  even  boilhig 
caustic  potass.  Specimens  from  both 
these  cases  were  forwarded  to  ^'irchow, 
who  confirms  the  accuracy  of  the  ac- 
counts given  by  the  Swedish  writers,  and 
states  that  he  has  no  doubt  as  to  the  para- 
sitic nature  of  the  bodies  in  question.  He 
is  not  yet  prepared,  hoN^ever,  to  admit 
the  propriety  of  using  the  name  lepto- 
thrix  for  them.  Eberth,'  of  Ziirich,  has 
since  recorded  another  case  of  the  same 
kind,  which  differs  from  those  previously 
referred  to,  in  the  fact  that  there  was  no 
evident  external  source  of  blood-poison- 
ing. He  entires  it  "Diphtheritic  Endo- 
carditis.'" It  occurred  in  a  young  man, 
previously  liealthy,  who  died  after  little 
more  than  two  days'  illness.  Two  of  the 
aortic  valves  were  ulcerated  through,  and 
the  disease  extended  into  the  muscular 
substance  of  the  heart,  penetrating  al- 
most to  the  endocardium  lining  the  right 
auricle.  The  margins  of  the  affected 
valves  were  covered  with  soft  vegetations. 
These  consisted  mainly  of  a  finely  granu- 
lar substance  :  and  the  individual  gran- 
ules were  shining  spherical  bodies  of  uni- 
form size,  some  of  which  exhibited  slight 
movements,  the  majority  being  motion- 
less and  embedded  in  a  gelatinous 
material.  Neither  boiling  alcohol  nor 
boiling  alkalies  affected  these  granules, 
beyond  making  them  slightly  paler.  Tinc- 
ture of  iodine  and  sulphuric  acid  gave 
them  a  yellow  color.  It  is  therefore  al- 
most certain,  says  Eberth,  that  they  were 
really  spherical  bacteria. 

So  far  as  I  am  aware,  no  similar  ob- 
servations have  as  yet  been  published  in 
this  country.  But  my  colleague.  Dr. 
Goodhart,  informs  me  that  he  has  in 
three  instances  detected  minute  organ- 
isms in  the  fungating  masses  .attached  to 
ulcerated  valves.  In  each  case  he  found, 
besides  innumerable  spheroids,  rod-  and 
dumb -bell -shaped  bacteria,  as  well  as 
some  which  formed  beaded  strings.    Most 

'  Virchow'B  Arch.  Ivii.  1873,  p.  228. 

'  This  designation  has  also  been  frequently- 
used  by  Virchow.  It  is  important  for  English 
readers  to  remember  that  German  writers  use 
tlie  term  diphtheritic  in  a  sense  very  different 
from  that  to  which  we  are  accustomed  in  tliis 
country,  applying  it  to  inflamed  structures 
of  which  the  most  superficial  layers,  infil- 
trated with  inflammatory  materials,  are  gan- 
grenous. 


of  these  had  feeble  oscillatory  movements. 
Vertical  sections  of  the  deepest  part  of 
the  diseased  valves  showed  a  cell  growth, 
to  a  small  extent,  such  as  is  described  at 
page  708.  On  this  was  deposited  a  hya- 
Ime  clot  in  small  rounded  masses  :  and 
upon  these,  and  in  the  crevices  between 
them,  the  bacteria  clustered.  Dr.  Good- 
hart,  however,  considered  that  the  ap- 
pearances which  he  observed  were 
strongly  suggestive  of  the  view  that  the 
bacteria  were  derived  from  the  elements 
of  disintegrating  blood-clot. 

The  precise  scope  and  bearing  of  these 
observations  are,  as  yet,  imperfectly  un-  . 
derstood  ;  but  I  think  there  can  be  little 
doubt  that  they  will  hereafter  be  found  to 
play  an  important  part  in  the  explanation 
of  blood-poisoning  now  under  considera- 
tion. Heiberg,  indeed,  expressly  states 
that  he  does  not  attribute  all  cases  of 
ulcerative  endocarditis  to  a  Mycosis,  since 
he  has  failed  to  find  any  parasitic  organ- 
isms in  specimens  of  this  disease  pre- 
served in  the  Museum  of  Christiania. 
And  when  bacteria  are  present  in  the  tis- 
sues of  diseased  valves,  it  is  as  yet  quite 
impossible  to  say  what  relation  they  bear 
to  the  processes  of  embolism  and  infec- 
tion to  which  the  disease  gives  rise.  This 
question  is  in  fact  only  a  part  of  the  much 
wider  one  which  concerns  the  relations  of 
these  minute  organisms  to  pysemia,  sep- 
tictemia,  and  allied  processes.  The  theory 
advocated  by  Eberth'  is  that  the  bacteria 
originally  enter  the  blood  from  without, 
and  then  become  aggregated  together  into 
a  sticky  mass,  which  adheres  to  the  sur- 
face of  the  cardiac  valves,  when  it  is 
brought  to  them  in  the  stream  of  the  cir-- 
culation.  In  confirmation  of  this  opinion, 
he  appeals  to  observations  showing  that 
the  ante-mortem  coagula  in  the  appen- 
dices of  the  auricles  are  likewise  often 
coated  with  a  complete  layer  of  bacteria. 
The  valves  and  chambers  of  the  heart 
thus  'form  a  kind  of  halting-place  for  the 
microphytes,  which  multiply,  and  subse- 
quently distribute  to  all  the  arteries  of 
the  body  masses  of  bacteria  in  the  form 
of  embola,  which  set  up  suppuration 
wherever  they  are  deposited.  In  the  ar- 
teries of  the  kidneys  especially,  agglome- 
rations of  this  nature  have  been  demon- 
strated :  and  also  within  the  glomeruli 
and  the  uriniferous  tubules  of  the  affected 
parts  of  these  organs. 

II.  Another  series  of  effects  produced 
by  diseases  of  the  cardiac  valves  consist 
in  the  modifications  that  they  tend  to  in- 
duce in  the  circulation  of  the  blood,  and 


'  In  a  large  number  of  recent  cases  of  py- 
aemia Eberth  has  constantly  found  micro- 
phytes, not  only  on  the  surface  of  the  wound, 
hut  also  in  the  subjacent  tissues,  sometimes 
to  a  considerable  depth. 


740 


DISEASES  OF  THE  VALVES  OF  THE  HEART. 


in  the  consequent  morbid  clianges  whicli 
arise  in  tlie  several  cavities  of  tlie  lieart, 
in  the  bloodvessels,  and  in  distant  organs. 
To  these  effects  we  must  now  turn  our 
attention,  and  as  they  are  both  numerous 
and  varied,  it  is  needful  that  we  should 
arrange  them  in  as  orderly  a  manner  as 
possible. 

Each  of  the  cardiac  valves  may  be 
viewed  as  separating  from  one  another 
two  of  the  chambers  of  the  circulatory 
system,  and  when  any  one  of  the  valves 
is  diseased,  we  may  consider  that  (1)  the 
primary  efi'ect  of  the  disease  is  exerted 
upon  that  chamber  which  lies  immedi- 
ately behind  the  valve  in  the  order  of  the 
circulation,  and  which  was  protected  by 
the  valve  when  in  its  normal  state.  From 
the  chamber  in  question,  again,  disturb- 
ance of  the  circulation  is,  or  may  be, 
propagated  in  two  directions : — (2)  for- 
wards, or  witli  the  blood-stream  ;  and  (3) 
hackwards,  or  against  the  blood-stream. 
The  efl'ects  of  disease  of  the  several  valves 
have,  therefore,  to  be  considered  under 
these  three  heads. 

A.  It  will  be  found  convenient  that  we 
should  begin  Avith  diseases  of  the  aortic 
valves.  These,  as  we  have  seen,  may  be 
of  two  kinds,  obstructive  and  regurgitant; 
but  in  the  immense  majority  of  cases  ob- 
struction and  regurgitation  coexist. 

(1)  The  primary  effect  of  diseases  of 
the  aortic  valves  may  be  said  to  occur  in 
the  left  ventricle,  which  is  of  course  the 
chamber  that  lies  behind  the  valves  in  the 
order  of  the  circulation.  Now  in  aortic 
stenosis  or  obstruction  the  blood  cannot 
be  forced  into  the  aorta  so  easily  nor  so 
quickly  as  in  health.  The  ventricle, 
therefore,  tends  to  be  overloaded  with 
blood,  and  its  walls  become  stretched  or 
dilated  ;  at  the  same  time  it  has  to  exert 
increased  force  to  propel  its  contents  on- 
wards ;  and  it  consequently  becomes  hy- 
pertrophicd.  In  aortic  regurgitation  the 
ventricle  may  empty  itself  readily  enough 
during  its  systole,  but  in  its  diastole  it  not 
only  has  to  receive  the  blood  flowing  on- 
wards from  the  auricle,  but  also  that 
which  is  poured  back  into  it  from  the 
aorta ;  it  therefore  becomes  both  dilated 
and  hypertrophied.  The  changes  which 
occur  -in  the  left  ventricle  are  thus  the 
same  in  the  two  conditions  of  stenosis  and 
regurgitation  respectively.  They  consti- 
tute the  compensation  by  which  these  sev- 
eral morbid  changes  are  more  or  less 
completely  prevented  from  further  dis- 
turbing the  circulation.  But  there  is  a 
distinction  of  some  importance,  which  has 
not,  I  think,  been  noticed  by  writers  on 
this  subject.  In  aortic  stenosis,  hyper- 
trophy of  the  ventricle  is  all  that  is  needed 
to  restore  the  balance  ;  dilatation  is  di- 
rectly injurious,  tending  to  impair  the 
power  of  the  chamber,  and  to  render  still 
more    hypertrophy   necessary.      But,    in 


aortic  regurgitation,  dilatation  is  the 
main  requirement,  since  the  ventricle  has 
to  accommodate  the  blood  tliat  enters  it 
from  both  sides  during  its  diastole  ;  hyper- 
trophy is  needed  only  secondarily,  and 
because  a  dilated  vrr. tricle  has  to  exert 
more  force  than  one  of  normal  size,  in 
order  to  propel  its  contents  onwards. 

Tlie  dilatation  and  hypertropliy  of  the 
left  ventricle  in  cases  of  aortic  disease  may 
be  extreme  in  degree.  The  heart  then 
acquires  a  peculiar  pointed  form,  the  rii^ht 
ventricle  often  looking  like  a  mere  appen- 
dage. The  organ  often  weighs  between 
20  and  30  ozs.,  and  many  instances  have 
been  observed  in  which  it  has  been  even 
heavier.  In  one  case  which  I  have  my- 
self examined — that  of  a  young  man,  ajt. 
26 — the  heart  weighed  48  oz.  I  am  not 
sure  whether  this  is  not  the  largest  heart 
on  record  ;  the  next  largest  being  one 
weighing  40^  oz.,  which  Dr.  Bristowe  ex- 
hibited at  a  meeting  of  the  Pathological 
Society. 

These  changes,  of  course,  require  time 
for  their  development ;  but  Dr.  Peacock 
has  adduced  evidence  to  show  that  they 
may  take  place  more  quickly  than  might 
have  been  expected.  Valvular  affections 
themselves  often  arise  gradually  ;  and  the 
compensatory  processes  are  induced  jjari 
passu  with  the  disease.  On  the  other 
hand,  when  the  valves  give  way  or  are 
lacerated  suddenly,  time  may  not  be  al- 
lowed for  the  ventricle  to  become  dilated 
and  hypertrophied  ;  and  this  is  probably 
one  of  the  main  reasons  why  in  such  cases 
the  fatal  termination  is  often  rapid.  Again, 
either  obstruction  or  regurgitation  may  of 
course  be  so  extreme  as  to  render  compen- 
sation impossible.  Lastly,  when  perfect 
compensation  has  existed  for  a  consider- 
able time,  it  may  begin  to  fail ;  and  then 
further  effects  arise  which  will  be  con- 
sidered hereafter.  It  is  generally  sup- 
posed that  this  is  due,  either  to  the  pro- 
gressive increase  in  the  valvular  changes 
(with  which  the  compensatory  processes 
are  unable  to  keep  pace),  or  to  the  occur- 
rence of  fatty  degeneration  in  the  hyper- 
trophied ventricular  wall.' 

'  Dr.  Allbntt  has  recently  given  another 
explanation  of  loss  of  compensation,  which  ia 
certainly  of  great  interest.  It  was  first  sug- 
gested to  him  by  Mr.  Busk,  who  compared 
the  change  in  question  to  that  which  occurs 
in  the  arms  of  file-cutters.  These  men  con- 
stantly practise  rapid  flexions  of  the  elbow- 
joint,  and  the  biceps  enlarges  greatly.  But 
after  a  few  years  the  muscle  again  wastes, 
and  falls  far  below  the  normal  value.  This 
is  so  certain  a  consequence,  that  the  file-cut- 
ters receive  high  wages,  calculated  upon  the 
average  duration  of  an  hypertrophied  biceps. 
("On  the  EiTects  of  Overwork  and  Strain 
upon  the  Heart  and  Great  Vessels, "  p.  43, 
Macmillan  and  Co.,  1872.) 
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(2)  The  onward  effects  of  disease  of 
the  aortic  valves  consist  in  changes  in  the 
blood  current  in  the  aorta  and  its  branches  ; 
in  other  words,  in  changes  in  the  arterial 
pulse.  These  are  not  the  same  in  aortic 
obstruction,  as  in  regurgitant  disease  ;  and 
the  two  aflections  nuist  therefore  be  con- 
sidered separately. 

In  aortic  stenosis  the  character  of  the 
pulse  appears  to  be  but  little  altei'ed,  un- 
less the  obstruction  to  the  blood  current 
is  extreme,  in  which  case  AValshe  says 
that  "  the  pulse,  though  regular  in  force 
and  rhythm,  is  small,  hard,  rigid,  and 
concentrated."  Dr.  Wilks  has  mentioned 
to  me  that  in  certain  cases  he  has  ob- 
served the  number  of  pulsations  of  the 
heart,  per  minute,  to  be  greatly  reduced. 
In  illustration  of  this  fact,  I  find  in  the 
notes  of  post-mortem  examinations  at 
Guy's  Hospital  two  cases  recorded  by  Dr. 
Wilks  himself.  One'  is  that  of  a  man,  set. 
68,  in  whom  "two  of  the  aortic  valves 
were  adherent  and  bony  ;  the  aperture 
was  reduced  to  a  very  narrow  chink  ;  the 
edge  of  one  valve  slightly  overlapped  the 
bony  margin  of  the  other,  and  thus  no 
doubt  prevented  regurgitation.  The  pulse 
during  life  had  been  40  per  minute,  very 
small,  and  sometimes  hardly  perceptible. " 
The  other'^  is  that  of  a  youth,  set.  19,  in 
whom  the  pulse  was  said  to  have  been 
"  small  and  slow.  The  aortic  orifice 
would  only  admit  a  catheter;  all  the 
valves  were  adherent  together,  leaving 
only  a  small  rounded  hole  in  the  middle." 
Such  cases  are  doubtless  exceptional ;  but, 
as  has  already  been  stated,  aortic  stenosis, 
without  regurgitation,  is  decidedly  a  rare 
affection. 

In  regurgitant  aortic  disease  the  pulse 
presents  characters  so  remarkable  that 
they  have  led  to  its  receiving  several 
special  designations,  and  that  they  often 
enable  the  physician  to  diagnose  the  na- 
ture of  the  case  without  aid  from  any 
other  source.  A  passage  has  already  been 
quoted  from  Vieussens  (1715)1*  in  which 
the  peculiar  character  of  pulse  that  is  now 
known  to  belong  to  this  affection  is  clearly 
indicated.  So  far  as  I  am  aware,  the 
next  writer  to  mention  it  was  Dr.  Hodg- 
kin,  who,  in  his  paper  on  "  Ketroversion 
of  the  Aortic  Valves,  "^  published  in  18-29, 
says  that  in  one  case  there  was  "inordi- 
nately violent  arterial  action,  which  was 
very  rapid  and  frequent,  although  regular, 
there  was  a  remarkable  thrill  in  the  pulse, 
and  the  carotids  were  seen  violently  beat- 
ing on  both  sides."  But  it  was  Sir  Dom- 
inic Corrigan,'  who    in   1832    first    laid 

'  Inspection  109,  in  the  year  1859. 
'  Inspection  72,  in  the  year  1862. 
'  CEuvres  Franfoises. 
*  London  Med.  Gaz.  vol.  iii.  p.  438. 
5  Ed.   Med.   and   Surg.   Journal,   April   1, 
1832,  p.  225. 


stress  on  the  peculiarity  of  the  pulse  in 
this  disease,  a  fact  commemorated  in  the 
designation  of  "Corrigan's  pulse,"  which 
is  commonly  applied  to  it  both  on  the  con- 
tinent and  in  this  country. 

Tlie  feature  on  which  Corrigan  espe- 
cially insists,  as  indicating  "inadequacy 
of  the  aortic  valves,"  is  the  existence  of 
visible  pulsation  in  the  arteries  of  the 
head  and  superior  extremities.  He  de- 
scribes the  subclavian,  carotid,  temporal, 
brachial,  and  even  palmar  arteries  as  being 
"suddenly  thrown  from  their  bed,  and 
bounding  up  under  the  skin."  In  the 
arteries  of  the  lower  extremities,  even  of 
larger  size  than  those  which  present  it 
about  the  head  and  neck,  pulsation  is  not 
(he  goes  on  to  say)  seen  to  any  compara- 
tive degree,  and  generally  not  at  all,  while 
the  patient  is  sitting  or  standing.  The 
pulsation  of  the  brachial  and  palmar  ar- 
teries is  increased  in  a  most  striking  de- 
gree by  merely  elevating  the  arm  above 
the  head  :  and  the  same  effect  is  produced 
in  the  lower  limbs  by  lying  down  and 
elevating  them  on  an  inclined  plane. 

In  addition  to  these  points,  it  may  be 
added  that,  in  aortic  regurgitation,  the 
arteries  are  elongated  during  their  pulsa- 
tions much  more  than  in  health,  and  can 
be  seen  in  many  positions  to  become  dis- 
tinctly flexuous  with  each  beat  of  the 
heart.  Consequently,  one  name  for  the 
pulse  in  question  is  that  of  the  "locomo- 
tive" pulse. 

But  these  visible  characters  of  the  pulse 
of  aortic  regurgitant  disease  are  after  all 
of  little  consequence  in  comparison  with 
those  which  can  be  felt.  To  the  touch, 
the  pulse  in  question  gives  a  sensation  of 
peculiar  largeness  or  fulness,  immediately 
followed  by  an  equally  peculiar  collapse. 
Instead  of  the  artery  slowly  receding  be- 
neath the  finger,  it  falls  as  rapidly  as  it 
rose.  The  pulse  is,  therefore,  often  spoken 
of  as  "jerking,"  "splashing,"  or  "col- 
lapsing;" or'as  the  "water-hammer" 
pulse,  from  the  well-known  scientific  toy 
of  that  name. 

Lastly,  the  pulse  of  aortic  regurgitation 
difters  from  that  of  health  in  travelling 
along  the  arteries  much  more  slowly. 
Normally,  even  the  radial  pulse  follows 
very  quickly  upon  the  ventricular  systole  ; 
in  the  disease  under  consideration,  it  may 
almost  be  synchronous  with  the  second 
sound  of  the  heart.  .   . 

There  is  little  difficulty  in  explammg 
the  peculiarities  that  have  been  enumer- 
ated. We  have  seen  that  when  the  aortic 
valves  allow  of  regurgitation,  the  ven- 
tricle is  greatly,  often  enormously,  dUated 
and  hypertrophied.  The  quantity  of  blood 
injected  into  the  aorta  is,  therefore,  much 
increased  No  wonder  that  the  pulse 
feels  full'  and  large,  that  the  arteries 
lenfTthen,  and  seem  to  bound  from  their 
seats,  beating  much  more  plainly  than  in 
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health.  Then  comes  the  elastic  recoil  of 
tlie  larger  arteries.  Under  normal  con- 
ditions, this  is  gradual.  The  aortic  valves 
are  closed,  and  the  blood  moves  slowly 
onwards  into  the  small  arteries  and  caiiil- 
laries,  meeting  considerable  resistance. 
But  when  the  valves  in  question  are  dis- 
eased, and  allow  reflux  to  take  place 
through  them,  there  is  nothing  to  support 
the  column  of  blood  in  the  aorta  and  its 
branches  during  their  recoil ;  the  blood  is 
rapidly  driven  out  of  them,  part  one  way 
and  part  another  ;  and  the  pulse  as  sud- 
denly collapses. 

Since  the  invention  of  the  sphygmo- 
graph,  no  description  of  the  peculiarities 
of  the  pulse  in  any  morbid  state  can  be 
regarded  as  complete  unless  full  reference 
is  made  to  the  results  obtained  with  that 
instrument.  And  probably  diseases  of 
the  aortic  valves  were  among  the  first  in 
which  the   sphygmograph  was  applied. 


Fig.  107. 


It  caimot,  indeed,  be  said  that  those  who 
have  specially  devoted  themselves  to  this 
subject  have  as  yet  come  to  a  complete 
agreement  in  reference  to  the  indications 
which  it  affords.  But  I  believe  that  the 
existing  state  of  our  knowledge  is  fairly 
expressed  in  the  following  account  of  the 
matter  : — 

In  aortic  stenosis,  one  might  expect 
that,  in  proportion  as  the  aortic  orifice  is 
obstructed,  the  exit  of  blood  from  the 
ventricle  would  be  impeded.  The  up- 
stroke of  the  sphygmographic  tracing 
should,  therefore,  be  oblique,  or  sloping. 
According  to  Mahomed,  this  is  the  case. 
I  append  (Figs.  107  and  108)  copies  of 
two  tracings  given  by  this  observer  in  the 
MedicM  Times  awl  Gaaei^f  for  1872,' which 
show  well  the  sloping  upstroke  and  the 
rounded  summit,  indicative  of  the  fact 
that  "  the  influence  of  percussion  is  lost ; 
the  tidal  wave  alone  remains." 

Fig.  108.  Fig.  109. 


Very  similar  to  this  is  another  diagram 
(Fig.  109),  which  is  a  copy  of  one  given 
by  Jaccoud.'  According  to  Mahomed, 
however,  another  very  different  form  of 
pulse  may  accompany  aortic  obstruction. 
It  is  illustrated  in  the  following  diagrams 
(Figs.  110,  m,  112),  which  are  copied 
from  those  given  by  him.''  It  will  be  ob- 
served that  there  is  a  marked  separation 
between  the  percussion  and  tidal  waves. 
It  ought  perhaps  to  be  mentioned  that,  in 
the  case  from  which  the  tracing  No.  112 
was  taken,  there  was  a  double  murmur 
over  the  aorta,  but  the  existence  of  con- 
siderable aortic  obstruction  was  made  i 
out,  not  only  from  the  characters  of  the  i 
pulse,  but  also  from  the  fact  that  a  tracing  i 
,  obtained  from  the  heart  showed  the  con-  ! 
'tractions  to  be  very  slow  and  gradual.  It 
is  to  be  borne  in  mind  that  only  extreme 
degrees  of  aortic  stenosis  can  be  expected 
to  affect  the  pulse  in  the  ways  described 
by  Mr.  Mahomed.  He  himself  gives  a 
tracing  from  a  case  in  which  "consider- 
able obstruction  was  produced  by  the  ad- 
herence of  two  of  the  aortic  valves  ;"  in 
this  tracing  no  sign  of  the  obstruction  is 
apparent. 

In  aortic  regurgitation,  the  sphygmo- 
graphic tracings  of  the  pulse  present  pecu- 
liarities which  correspond  in  a  very  strik- 

'  Plate  v.,  Figs.  12  and  13,  p.  142. 
*  Traits  de   Pathologie   Interne,  quatrium 
Ed.  tome  i.  p.  676. 


ing  way  with  what  might  theoretically 
have  been  expected.  The  percussion- 
wave  is  strongly  marked,  and  the  upstroke 
is  therefore  high.  On  the  other  hand,  the 
dicrotic  wave  (or  "diastolic  expansion") 
is  wanting,  in  consequence  of  the  aortic 
valves  failing  to  support  the  column  of 
blood  in  the  aorta  during  its  recoil. 
Lastly,  a  high  pressure  is  required  to 
bring  out  the  characters  of  the  pulse  fully; 
this  being  the  result  of  the  hypertrophy 
of  the  left  ventricle,  which  is  constantly 
present  in  cases  of  aortic  regurgitation. 

The  three  following  figures,  which  are 
copies  of  tracings  given  by  Mr.  Mahomed,* 
illustrate  these" points.  It  ought  perhaps 
to  be  added  that  Marey  originally  laid 
great  sti-ess  on  a  little  peak  or  point  at 
the  summit  of  the  long  upstroke,  as  indic- 
ative of  aortic  regurgitation  ;  but  this  was 
soon  shown  to  be  a  mistake.  At  the  pres- 
ent time,  there  seems  to  be  a  fair  agree- 
ment among  dift'erent  observers  as  to  the 
characters  in  a  sphygmographic  tracing 
which  point  to  the  disease  in  question. 

In  some  cases  of  aortic  regurgitation 
the  pulse  does  not  present  its  pecuhar 
cliaracters  in  any  marked  degree,  whether 
to  the  touch  or  to  the  sphygmograph ;  and 

•  Loc.  cit.,  PL  v.,  Figs.  17,  18,  19. 

2  Loc.  cit.,  Plate  V.,  Figs.  7,  4,  6  respect- 
ively. In  Fig.  118  (Fig.  4  in  Mr.  Mahomed's 
plate)  there  are  also  indications  that  the  ar- 
teries are  atheromatous. 
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tliis,  althoui^h  the  diastolic  murmur  may 
be  loud  aud  prolonged.  This  may  be  due 
either  to  the  circumstance  that  the  reflux 
of  blood  is  really  small  in  amount,  or  to 


the  fact  that  mitral  regurgitation  is  also 
present.  Mr.  Mahomed  gives  in  his 
papers  in  the  Medical  Times  and  GazeUe 
some  very  valuable   illustrations   of   the 


Fig.  110. 


Fig.  111. 


Fig. 112. 


way  in  which  the  sphygmograph  may  be 
used  in  cases  of  this  kind,  both  to  deter- 
mine the  degree  of  valvular  incompetency, 
and  to  gauge  the  amount  of  compensatory 
hypertrophy  of  the  left  ventricle  ;  and 
also  to  decide  which  of  two  coexistent 
aftections — mitral  and  aortic — is  of  pre- 


ponderating importance.  It  is  in  the  solu- 
tion of  such  questions  as  these  that  tht 
great  value  of  the  instrument  appears  tc 
lie,  so  far  as  diseases  of  the  cardiac  valvei- 
are  concerned.  The  mere  detection  ol 
valvular  incompetency  can  be  effected 
more  easily,  and  perhaps  as  surely,  by  the 


Fig.  113. 


Fig.  114. 


Fig.  115. 


stethoscope  ;  but  in  prognosis  the  sphyg- 
mograph seems  to  lend  great  assistance. 

The  onward  effects  of  diseased  condi- 
tions of  the  aortic  valves  are  not  neces- 
sarily confined  to  the  arterial  system.  The 
capillaries  may  be  imperfectly  supplied 
with  blood,  and  both  the  nutrition  and 
the  functions  of  the  different  organs  may 
in  consequence  be  greatly  impaired.  This 
is  perhaps  especially  marked  in  the  case 
of  the  brain.  Attacks  of  giddiness  are  far 
from  uncommon  in  aortic  regurgitation, 
and  are  ascribed  to  failure  in  the  due  sup- 
ply of  arterial  blood  to  the  nervous  centres. 
Anaemia  and  wasting  of  the  whole  body 
are  also  frequent  symptoms  :  the  former 
being  in  fact  so  constantly  present  as  to 
be  ainarked  feature  in  the  physiognomy 
of  tlie  disease. 

(3)  Backward  effects  of  aortic  disease 
are  absent,  so  long  as  the  changes  in  the 
left  ventricle  above  described  enable  the 
heart  to  do  its  work  eflflciently,  even 
though  this  result  should  be  attained  at 
the  expense  of  increased  labor  and  fric- 
tion, and  under  augmented  frequency  of 
beats.  And  since  patients  with  aortic  re- 
gurgitation very  often  die  suddenly  while 
these  conditions  are  fulfilled,  backward 
effects  are  not  rarely  wanting  to  the  last. 
But  whenever  the  compensatory  processes 
fail,  so  that  the  arteries  no  longer  receive 
for  transmission  onwards  their  full  supply 
of  blood  per  minute,  the  necessary  result 


is  that  the  quantity  discharged  into  the 
ventricle  by  the  left  auricle  nmst  also  be 
deficient.  The  inevitable  consequence  ol 
this,  again,  is  the  development  of  a  fresh 
series  of  changes,  which  we  are  about  to 
study  in  detail,  as  the  effects  of  primary 
disease  of  the  mitral  orifice.  It  is  often 
stated  that  in  affections  of  the  aortic 
valves  these  changes  occur  only  when  the 
mitral  valve  has  been  stretched,  so  as  tc 
allow  of  regurgitation  through  it — this 
being  probably  a  common  result  of  the 
dilatation  of  the  left  ventricle.  But  I 
conceive  that  the  statement  in  question  if 
an  error,  and  that  backkward  effects  must 
necessarily  arise  in  the  way  I  have  indi- 
cated, even  though  the  closure  of  the  mi- 
tral valve  may  still  remain  perfect.' 

B.   Diseases  of  the  mitred  valve,  again, 
are  of  two  kinds— obstructive  and  rogur- 


1  So  far  as  post-mortem  evidence  can  be 
brought  to  bear  upon  this  question,  I  believe 
that  snch  evirlence  is  favorable  to  the  view 
expressed  in  the  text.  Thus  I  find  in  my 
notes  one  case  (in  which  I  made  an  autopsy 
in  July,  1873)  of  aortic  disease  with  retrover- 
sion of  one  of  the  valves.  Dropsy  occurred 
before  death,  and  the  lungs  contained  apo- 
plectic patches.  The  mitral  valve  appeared 
to  be  quite  healthy;  and,  after  death,  it  did 
not  allow  regurgitation  to  occur.  The  left 
auricle  was  dilated  and  hypertrophied,  and 
the  right  auricle  was  still  more  so. 
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gitant :  which  will  to  some  extent  require 
to  be  considered  separately  from  one  an- 
other. 

(1)  The  primary  effect  of  diseases  of 
the  mitral  valve  maybe  said  to  be  exerted 
upon  the  left  auricle.  In  mitral  stenosis 
tlie  etteet  in  question  is  well  marked.  The 
cavity  becomes  dilated,  often  enormously 
so.'  The  appendix  is  eli)u>;ated — in  one 
instance  1  tind  it  noted  as  'S-^  inches  long 
by  Dr.  Moxon — and  acquires  a  peculiar 
curved  form  ;  and  its  aperture  of  commu- 
nication with  the  auricle  is  much  wider 
than  natural.  The  walls  of  the  auricle 
also  become  much  hypertrophied  ;  they 
no  longer  collapse  when  the  cavity  is  cut 
open,  but  support  themselves  stiffly  :  the 
nmscular  substance  may  in  places  be  from 
^  to  I  of  an  inch  thick.  The  endocardial 
lining  is  said  to  be  more  opaque  than 
usual. 

These  changes  are  almost  constantly 
met  with  in  cases  of  mitral  stenosis.  And 
were  the  current  doctrines  in  regard  to 
mitral  regurgitation  true,  they  would 
doubtless  be  found  no  less  uniformly  in 
cases  of  the  latter  affection  "j^ust  as  dila- 
tation and  hypertrophy  of  the  left  ventri- 
cle occur  equally  in  aortic  obstruction  and 
in  aortic  incompetency.  However,  this 
is  not  so.  Definitely  marked  hypertrophy 
of  the  muscular  wall  of  the  left  auricle  is 
seldom  present  in  cases  of  the  so-called 
mitral  regurgitant  disease.  It  is  true  that 
the  cavity  in  question  is  often  found  to  be 
dilated  ;  but  then  all  the  other  cardiac 
cavities  are  generally  enlarged  at  the  same 
time.  I  shall  endeavor  to  explain  these 
fticts  further  on. 

(2)  The  onward  effects  of  diseases  of 
the  mitral  valve  are  of  course  seen  first  in 
the  left  ventricle.  In  mitral  stenosis  this 
chamber  is  very  generally  found  to  be 
small,  and  its  muscular  substance  is  no 
thicker,  and  may  perhaps  even  be  thin- 
ner, than  under  normal  conditions.  The 
aorta  too  is  often  small  and  thin-walled. 
But  in  some  cases  of  mitral  stenosis  and 
in  almost  all  cases  of  "  mitral  regurgita- 
tion" the  left  ventricle  is  large  and  fleshy; 
and  not  infrequently  it  is  as  mucli  dilated 
and  hypertrophied  as  in  aortic  regurgita- 
tion. Various  explanations  of  this  have 
been  given.  By  Friedreich^  it  is  sup- 
posed that  the  augmented  tension  in  the 
systemic  venous  system  (which  we  shall 

'  This  condition  iras  long  ago  described  as 
"true  aneurism  of  the  left  auricle"  by  Dr. 
Thurnam  (Med.-Chir.  Trans,  ser.  ii.  vol.  iii. 
1838,  p.  244),  who  expressly  insists  on  its 
association  ^vitli  contraction  of  the  mitral  ori- 
fice, and  mentions  that  the  lining  membrane 
is  opaque  and  rough,  and  in  some  cases  even 
ossified,  and  that  it  is  lined  with  fibrinous 
layers  very  similar  to  those  met  with  in  ar- 
terial aneurisms. 

2  Op.  cit.  pp.  IGl  and  227. 


presentlj'  show  to  he  one  of  the  conse- 
quences of  mitral  diseases)  causes  an  in- 
creased resistance  in  the  systemic  arteries 
Hkewise.  But,  apart  from  the  difficulty 
of  admitting  that  the  effects  of  obstruction 
thus  traverse  the  complete  circuit  of  the 
circulation,  a  fatal  objection  to  this  theory 
is  that  it  would  require  dilatation  of  the 
left  ventricle  to  be  the  rule  in  fatal  cases 
of  mitral  stenosis,  instead  of  its  being 
quite  exceptional.  Another  view  is  that 
when  the  ventricle  is  enlarged  in  mitral 
disease,  this  is  not  really  due  to  the  val- 
vular affection,  but  depends  upon  some 
other  cause.  Thus,  in  rheumatic  cases 
many  other  conditions  generally  exist 
(such,  for  example,  as  diseases  of  other 
orifices,  or  thick  pericardial  adhesions)  to 
which  the  change  in  the  ventricle  may  be 
ascribed.  Indeed,  according  to  some  ob- 
servers, primary  dilatation  of  the  left  ven- 
tricle commonly  occurs  in  the  course  of 
acute  rheumatism,  and  may  persist  after 
the  subsidence  of  that  disease.  But, 
again,  in  very  many  cases  of  so-called 
''  mitral  regurgitant  disease"  the  valve  is 
itself  healthy  :  and  the  imperfection  in  its 
working  (if  we  are  to  as.-ume  that  it  does 
close  imperfectly)  is  itself  the  result  of 
ventricular  dilatation.  There  is,  however, 
one  cla^s  of  cases  in  which  it  certainly  ap- 
pears that  mitral  imperfection  leads  to 
enlargement  of  the  left  ventricle — I  refer 
to  those  cases  in  which  rupture  of  the 
tendinous  cords  of  the  valve  occurs  in 
persons  who  had  not  previously  exhibited 
any  symptoms  of  cardiac  disease.'  It 
may  indeed  be  objected  that  both  the 
ventricle  and  the  valve  were  possibly  af- 
fected with  latent  disease  before  the  sud- 
den rupture  took  place  :  but  of  such  dis- 
ease there  is  no  evidence,  and  to  suppose 
its  existence  is  to  abandon  in  favor  of  an 
arbitrary  hypothesis  the  direct  interpre- 
tation of  the  facts  observed.  The  expla- 
nation, indeed,  seems  to  be  sufficiently 
easy.  In  such  cases,  the  ventricle  has 
greatly  increased  labor ;  a  good  deal  of 
the  blood  which  enters  it  having  to  be 
expelled  twice  over  from  its  cavity.  On 
the  other  hand,  in  cases  of  uncomplicated 
mitral  stenosis,  the  work  thrown  upon 
the  left  ventricle  is  in  no  way  augmented, 
if  it  be  not  even  less  than  under  normal 
conditions  :  and,  as  I  have  already  stated. 


'  Thus  in  Dr.  Dickinson's  case  (Path. 
Trans,  xx.  p.  150)  the  heart  weighed  20  oz. ; 
all  the  cavities  were  dilated  to  at  least  three 
times  their  natural  capacity ;  the  auricles 
and  right  ventricle  were  tliinned.  The  left 
ventricle  was  hypertrophied  to  such  an  ex- 
tent as  to  retain,  notwithstanding  its  dilata- 
tion, about  its  normal  thickness.  And  in  the 
report  of  the  post-mortem  examination  of  a 
similar  case  that  occurred  in  truy's  Hospital 
under  Dr.  Habershon's  care,  Dr.  Moxon  states 
tliat  "  all  the  cavities  were  dilated." 
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I  believe  that  in  such  cases  the  left  ven- 
tricle is  always  small,  and  its  muscular 
substance  no  thicker  than  natural. 

The  arterial  pulse  in  mitral  diseases 
may  present  very  varied  characters,  the 
variations  depending  not  merely  upon  the 
nature  of  the  valvular  lesion,  but  also 
upon  the  changes  secondarily  induced  by 
it  in  the  heart's  chambers.  Formerly,  it 
was  supposed  that  in  mitral  stenosis  the 
pulse  is  always  small ;  but  since  the  pre- 
systolic murmur  has  enabled  this  con- 
dition to  be  diagnosed  before  severe  symp- 
toms set  in,  it  has  been  found  that  the 
pulse  is  often  perfectly  natural.  Indeed, 
there  is  no  reason  why  it  ahould  be  other- 
wise, so  long  as  the  hypertrophied  auricle 
keeps  the  ventricle  duly  supplied  with 
blood.  In  a  very  large  proportion  of 
cases  in  which  a  presystolic  murmur  is 
audible,  the  pulse  is  perfectly  regular,  and 
has  ample  volume  and  force.  According- 
ly, Mr.  Mahomed  says'  that  "in  this  dis- 
ease the  sphygmographic  tracing  does  not 
necessarily  present  any  diagnostic  char- 
acteristics." I  have  already  quoted  this 
writer  as  having  demonstrated  that  car- 
diographic  tracings,  taken  at  the  heart's 
apex,  often  atford  proof  of  the  existence 
of  mitral  stenosis  (or,  at  least,  of  hyper- 
trophy of  the  left  auricle),  by  showing 
that  the  auricular  systole  commences  at 
an  earlier  period  in  the  ventricular  dias- 
tole than  is  normal.  He  further  main- 
tains that  in  some  cases  this  premature 
contraction  of  the  auricle  stimulates  the 
ventricle  to  contract  likewise  ;  and  that 
in  this  way  the  tracing  of  the  pulse  at  the 
wrist  may  indicate  a  second  ventricular 


systole,  alternating  with  the  main  beat, 
but  very  nmch  less  forcible.  The  accom- 
panying diagram  is  copied  from  one  of 
Mr.  Maliomed's  tracings,  taken  from  a 
patient  of  mine  who  was  sullering  from 
mitral  stenosis,  and  in  whom  the  double 

Fig.  116. 


ventricular  systole  was  made  very  marked 
by  the  administration  of  digitalis.  Both 
contractions  were  felt  in  the  pulse  at  the 
wrist,  the  beats  of  which  were  alternately 
strong  and  feeble.  I  have  observed  a  sim- 
ilar double  rhythm  in  several  other  in- 
stances of  valvular  disease  ;  but  I  am  un- 
able to  say  whether  they  were  or  were  not 
all  of  them  cases  of  mitral  stenosis. 

In  the  later  stages  of  the  disease — when 
the  peculiar  murmur  can  often  be  no 
longer  detected — the  pulse  assumes  very 
different  characters.  It  is  now  rapid, 
soft,  small,  and  very  irregular,  both  in 
volume  and  force. 

The  accompanying  tracings  (Figs.  117, 
118,  ll!i)  copied  from  Jaccoud,'  show  the 
sphygmographic  character  of  a  pulse  of 
this  kind  ;  they  are  very  much  what 
might  have  been  expected  from  the  im- 
pression which  it  gives  to  the  touch.  It 
has  long  been  known  as  the  mitral  pulse ; 
and,  in  fact,  it  is  met  with,  not  only  in  the 


Fig.  117. 


Fig.  118. 


Fig.  119. 


advanced  stages  of  fnitral  stenosis,  but 
also  in  those  cases  which  are  commonly 
grouped  under  the  heading  of  "regurgi- 
tant mitral  disease."  Whether  it  is'  of 
any  diagnostic  value,  as  indicating  that 
the  valve  in  question  is  impaired  in  struc- 
ture or  function,  is  a  very  ditHcult  ques- 
tion to  answer.  I  have  already  stated 
more  than  once  that  "  regurgitant  mitral 
disease"  has  no  constant  pathological  ap- 
pearances, but  that  it  includes  a  variety 
of  conditions,  in  some  of  which  the  valve 
certainly  admits  of  regurgitation,  while 
in  others  there  is  doubt  whether  this  oc- 
curs. I  must  now  add  my  belief  that  for 
the  production  of  the  so-called  "mitral 

1  Op.  cit.  No.  6,  p.  569. 


pulse"  the  mitral  valve  need  not  be  either 
narrowed  or  incompetent.  The  same 
kind  of  pulse  probably  arises  whenever 
the  ventricle  does  not  empty  itself  com- 
pletely during  its  systole,  so  that  the 
stream  of  blood  projected  into  the  aorta 
is  greatly  diminished.  Now  it  would  ap- 
pear that  such  a  perversion  of  the  heart's 
action  is  far  from  being  uncommon,  being 
liable  to  occur  in  the  course  of  various 
cardiac  and  pulmonary  diseases  without 
presenting  any  characters  peculiar  to  one 
rather  than  to  another  of  these  diseases. 
The  condition  in  question  was  first  de- 
scribed by  Beau,  who  gave  it  the  name  of 


I  Op.  cit.  No.  21,  p.  678;  No.  9,  p.  616; 
No.  7,  p.  615. 
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asystolie;  and  most  recent  French  writers 
have  adopted  this  designation.  Dilatation 
of  the  heart  appears  to  be  the  morbid 
change  which  is  most  constantlj'  present  in 
cases  of  this  kind;  but  very  frequently  valv- 
ular disease  also  exists.  The  sphygrao- 
graphic  tracings  (Figs.  117  and  118),  which 
I  have  copied  from  Jaccoud  as  illustrative 
of  the  "  mitral  pulse,"  are  given  by  that 
writer  as  indicating  the  existence  of  a 
condition  ot  " (csystolie." 

(3)  Backward  Effects. — So  long  as  the 
left  auricle  can  duly  empty  itself,  and  re- 
ceive its  full  supply  of  blood  from  the  pul-  j 
monary  veins,  the  parts  of  the  circulatory 
apparatus  behind  the  auricle  are  in  no  way 
aflected  by  the  existence  of  mitral  disease, 
whether  obstructive  or  regurgitant.  But, 
except  in  the  earlier  stages  or  slighter 
degrees  of  such  disease,  the  compensatory 
action  of  the  auricle  is  very  seldom  thus 
complete  ;  and  whenever  it  fails,  the  ne- 
cessary consequence  is  an  augmented  ten- 
sion in  the  pulmonary  system  of  vessels 
and  in  the  chambers  of  the  right  side  of 
the  heart.  It  has  already  been  stated 
that  the  same  result  occurs  also  in  dis- 
eases of  the  aortic  valves,  as  soon  as  com- 
pensatory changes  fail  to  enable  the  left 
ventricle  to  carry  on  the  circulation  prop- 
erly. 

This  increase  of  tension  in  the  pulmo- 
nary vessels  soon  leads  to  changes  in 
their  walls,  which  become  thickened,  or 
hypertrophied.  In  the  main  trunk  of  the 
pulmonary  artery  this  is  particularly  no- 
ticeable. The  records  of  post-mortem 
examinations  at  Guy's  Hospital  contain 
notes  by  Dr.  Moxon  of  the  case  of  a  boy, 
£et.  ten  years,  in  whom  the  coats  of  the 
pulmonary  artery  were  nearly  twice  as 
thick  as  those  of  the  aorta  at  its  thickest 
part ;  and  less  striking  examples  of  the 
same  kind  are  very  commonly  met  with. 
The  artery  also  becomes  greatly  dilated. 

Another  result  of  the  increased  tension 
of  blood  within  the  pulmonary  artery  is 
the  fact  that  in  these  cases  the  branches 
of  the  vessel  are  very  apt  to  become 
atheromatous,  although  under  normal 
changes  they  are  but  little  liable  to  such 
a  change.  Perhaps  the  most  striking  in- 
stance of  this  that  could  be  quoted  is  one 
which  Dr.  Conway  Evans'  has  recorded, 
and  which  occurred  in  a  boy,  who  died  of 
dropsy,  consequent  on  mitral  stenosis,  at 
the  age  of  fourteen  years.  It  would  ap- 
pear that  Dittrich^  was  the  first  to  point 
out  the  frequency  with  which  atheroma 
of  the  pulmonary  artery  is  found  in  cases 
of  this  kind,  and  that  he  described  it  as 
occurring  especially  in  the  smaller 
branches,  and  as  being  the  immediate 
cause  of  the  patches  of  "  pulmonary  apo- 

1  Trans,  of  the  Path.  Soc.  xvii.  p.  90. 

2  Ueber  den  Laennec'sclien  Lungen-Infark- 
tus.     Erlangen,  1850. 


plexy"  which  are  so  commonly  met  with 
under  such  conditions.  The  explanation 
of  pulmonary  apoplexy,  however,  is  still 
open  to  doubt.  The  branch  of  artery 
leading  to  an  apoplectic  patch  is  gener- 
ally, perhaps  always,  plugged  with  fibrin; 
and  this  has  led  many  modern  observers 
to  regard  the  aflection  as  of  embolic  origin. 
In  the  first  volume  of  the  "  System  ofMed- 
icine,"  Dr.  Bristowe  has  discussed  this 
question  at  considerable  length. 

The  pulmonary  tissue  is  also  liable  to 
assume  a  peculiar  appearance,  which  is 
generally  known  to  German  pathologists 
under  the  name  of  "brown  induration." 
In  this  volume  of  the  present  work,  at 
p.  274,  Dr.  Wilson  Fox  has  given  a  de- 
tailed account  of  this  affection ;  but  he 
seems  to  have  laid  hardly  enough  stress 
on  the  dilated  and  varicose  state  of  the 
pulmonary  capillaries,  which  Buhl  has 
shown  to  be  present,  and  which  is  so 
striking  a  proof  of  the  increased  pressure 
upon  these  vessels.  I  have  found  that 
this  dilated  state  of  the  capillaries  is  re- 
cognizable without  difficulty,  even  in  un- 
injeoted  specimens. 

Before  leaving  the  subject  now  under 
consideration,  I  must  not  omit  tomention 
another  way  in  which  the  left  lung  suffers 
from  cardiac  disease — namely,  from  the 
dilated  left  auricie  pressing  directly  upon 
the  bronchus.  Mr.  Wilkinson  King'  first 
pointed  this  out,  in  the  year  1838,  and 
his  preparations,  which  are  now  in  the 
museum  at  Guy's  Hospital,  show  that  the 
anterior  surface  of  the  tube  may  in  this 
way  be  rendered  quite  flat,  and  its  calibre 
diminished  by  one-half  But  the  most 
remarkable  instance  is  one  recorded  by 
Friedreich^  in  which  narrowing  of  the 
left  bronchus  was  diagnosed  four  years 
before  the  patient's  death,  from  the  pres- 
ence of  a  loud  humming  sound  accom- 
panying both  the  inspiration  and  the  ex- 
piration, lieard  most  plainly  over  the  root 
of  the  left  lung,  near  the  spine,  but  also 
audible  over  the  whole  left  side  of  the 
chest.  There  was  extreme  stenosis  of  the 
mitral  orifice  with  enormous  dilatation  of 
the  left  auricle.  Virchow  made  the  au- 
topsy ;  and  the  left  main  bronchus  was 
found  to  be  compressed,  so  that  only  a 
small  narrow  channel  was  left. 

The  cavities  of  the  right  side  of  the 
heart  also  become  greatly  dilated  and 
hypertrophied  under  the  conditions  now 
being  considered.  The  muscular  tissue 
of  the  right  ventricle  grows  much  harder 
than  natural— indeed,  it  is  peculiarly 
hard,  in  comparison  even  with  the  sub- 
stance of  an  hypertrophied  left  ventricle. 
The  tricuspid  orifice  is  stretched. 

C.  &  D.— It  is  at  this  point  that  we 

1  fiuy's  Hospital  Reports,  series  i.  vol.  iii. 
p.  178. 

»  Op.  cit.  p.  30. 
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ought  to  consider  the  effects  of  prhnary 
disease  of  the  pulmonary  and  the  ti-icus- 
pid  valves  respectively.  But  such  dis- 
eases are  so  rare  (excepting  malforma- 
tions, which  are  treated  of  separately) 
that  they  need  scarcely  interrupt  us  in 
tracing  out  the  backward  eft'ects  of  dis- 
eases of  the  valves  of  the  left  side  of  the 
heart.  It  will  suffice  to  state  that  (1)  the 
primary  effect  of  disease  of  the  pulmonary 
valves  is  to  cause  dilatation  and  hyper- 
trophy of  the  right  ventricle  ;  and  that 
that  of  disease  of  the  tricuspid  valve  (if 
primary  chronic  disease  of  this  valve  ever 
occurs)  would  probably  be  to  cause  dila- 
tation and  hypertrophy  of  the  right  au- 
ricle ;  (2)  Concerning  forward  effects  of 
the  disease  in  question,  no  definite  state- 
ments could  perhaps  be  made  ;  (3)  Their 
bai:kward  effects  must  be  the  same  as 
those  which  more  remotely  arise  from  un- 
compensated diseases  of  the  mitral  and 
aortic  orifices,  and  to  these  our  attention 
may  now  be  directed. 

Taking  first  the  vena  cava  superior  and 
the  veins  from  which  it  arises,  we  find 
that  they  are  enlarged  and  gorged  with 
blood.  Hence  the  livid  countenance,  the 
turgid  cheeks,  the  purple  ears,  cheeks, 
and  lips,  that  are  so  commonly  seen  in 
patients  suffering  from  affections  of  the 
cardiac  valves.  The  veins  of  the  upper 
limbs  are  also  distended  ;  the  hands  and 
nails  acquire  a  livid  purple  color,  and  the 
hands,  and  often  even  the  arms,  become 
(Edematous.  The  lividity  may  approach, 
if  it  may  not  even  equal,  that  which  is 
seen  in  cases  of  malformation  of  the  heart, 
in  the  condition  known  as  cyanosis.  A 
further  consequence  of  the  congestion  of 
the  upper  limbs  which  exists  in  these 
cases,  is  that  the  flnger-ends  often  become 
enlarged,  or  (as  it  is  usually  termed) 
"clubbed."  Dr.  Dobell'  has  recently 
stated  that  the  clubbing  of  the  fingers 
from  heart  disease  differs  from  that  which 
is  due  to  phthisis,  in  the  circumstance 
that  the  sides  and  tips  of  the  nails  are  not 
at  the  same  time  incurved  ;  the  reason 
for  tills  difference  being,  that  in  heart  dis- 
ease wasting  of  the  adipose  tissue  is  ab- 
sent, which  wasting  he  believes  to  be  the 
cause  of  incurvation. 

At  the  root  of  the  neck  the  jugular 
veins,  besides  being  enlarged  and  unnat- 
urally full,  present  another  phenomenon 
which  requires  further  consideration— 
they  can  often  be  seen  to  pulsate  with 
each  beat  of  the  heart.  This  seems  to 
have  been  first  noticed  by  Lancisi.^  Jugu- 
lar pulsation  is  commonly  taken  as  a  cer- 
tain indication  of  regurgitation  through 
the  tricuspid  orifice  ;  and  the  frequency 

'  On   Affections   of  the   Heart  and  in  its 
neighborhood,  1872,  p.  17. 
2  De  motu  Cordis  et  aneurysmatibus.    Rom. 

1728,  Lib.  ii.  Propos.  57. 


of  its  occurrence,  when  the  circulation 
through  the  right  side  of  the  heart  is  im- 
peded, is  supposed  to  bear  out  iMr.  Wil- 
kinson King's  views  of  the  existence  of 
a  physiological  safety-valve  action,  by 
which  refiux  is  allowed  whenever  the 
right  ventricle  becomes  unduly  charged 
with  blood.  It  has,  however,  been  shown 
by  Friedreich  that  the  matter  is  by  no 
means  so  simple.  In  the  first  place,  when 
the  jugular  veins  are  distended  they  often 
exhibit  rhythmical  movements  synchro- 
nous with  the  respiratory  acts.  Each  ex- 
piration causes  an  increased  pressure  upon 
the  large  venous  trunks  within  the  thorax  ; 
and  even  though  the  valves  at  the  root 
of  the  neck  may  close  perfectly,  the  blood 
that  is  pouring  in  from  the  veins  of  the 
head  and  upper  limbs  is  stopped,  and  ac- 
cumulates behind  the  obstruction.  An 
apparent  pulsation  may  thus  occur  with- 
out any  blood  really  regurgitating  into 
the  jugular  veins  from  below.  So,  again, 
it  is  possible  that  when  these  veins  are 
very  full,  variations  in  their  size  may  oc- 
cur^ synchronously  with  the  heart's  mo^•c- 
ments,  from  the  temporary  arrest  of  the 
onward  flow  of  blood  during  the  closure 
of  the  tricuspid  valve,  quite  independ- 
ently of  reflux.  In  this  case,  however, 
compression  of  the  veins  in  the  middle  ot 
the  neck  will  at  once  stop  the  apparent 
jugular  pulsation. 

When  jugular  pulsation  is  really  due  to 
regurgitation  of  blood,  it  is  of  course 
necessary  that  the  valves  at  the  junction 
of  the  subclavian  and  jugular  veins  should 
be  incompetent.  Dr.  Parkes'  is  said  to 
have  taught  that  this  is  due  to  rupture  of 
these  valves  :  but  as  Dr.  Walshe  points 
out,  it  is  doubtless  sufficient  that  the  veins 
should  be  greatly  distended,  so  as  to  pre- 
vent the  edges  of  the  valves  from  touch- 
ing one  another.  According  to  Friedreich 
it  "is  possible  for  a  true  jugular  pulsation 
to  be  produced  by  the  pressure  of  the  as- 
cending aorta,  when  dilating  during  the 
ventricular  systole,  upon  a  distended  vena 
cava  superior.  But  this  explanation  ap- 
pears far-fetched,  and  unnecessary.  Fried- 
reich will  not  allow  that  tricuspid  regur- 
gitation is  present,  unless  a  systolic  mur- 
mur is  audible.  I  shall  presently  show, 
however,  that  almost  any  kind  of  valvular 
defect  may  exist,  without  the  correspond- 
intr  murmur :  and  my  belief  at  present  is 
that  regurgitation  through  the  tricuspid 
orifice  exists  in  all  cases  in  which  the 
iuo-ular  veins  really  pulsate.  Indeed,  I 
'cannot  even  agree  with  Friedreich  that  if 
pulsation  disappears  when  the  vein  is 
compressed  higher  up,  the  existence  ot 
reo-ui-ntation  is  absolutely  disproved  :  for 
tins  procedure  may  simply  prevent  the 
wave  bein"-  transmitted  upwards  in  the 
empty  vessel.     The  most  that  can  be  said 

1  Walshe,  op.  cit.  p.  138. 
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is  that  it  renders  the  occurrence  of  reflux 
doubtful. 

Friedreich  gives  spliygmographic  trac- 
ings of  the  jugular  pulse,  which  appears 
to  be  dicrotic,  the  beat  due  to  the  ven- 
tricular systole  being  preceded  by  a  smaller 
elevation  accompanying  the  contraction 
of  the  auricle. 

It  must  be  added  that  pulsation  is  gen- 
erally more  distinct  in  the  right  than  the 
left  jugular  vein.  In  exceptional  cases 
the  veins  of  the  face,  arms,  and  hand.-) 
have  been  seen  to  pulsate :  and  also  the 
thyroid  and  mammary  veins. 

Turning  now  to  tlie  vena  cava  inferior 
and  its  tributaries,  we  find  that  these 
vehis  become  greatly  dilated  as  a  conse- 
quence of  distension  of  the  right  auricle. 
Senac'  mentioned  a  case  in  whicli  the 
cava  was  as  thick  as  an  arm.  The  hepatic 
veins  also  become  much  enlarged,  running 
as  wide  open  channels  through  the  sub- 
stance of  the  liver,  and  opening  into  the 
cava  by  orifices  much  larger  than  natural. 
These  facts  are  of  some  importance,  as 
throwing  hght  on  the  epigastric  pulsation, 
which  is  often  observed  in  cases  of  chronic 
disease  of  the  heart.  It  was  long  ago 
suggested  by  Allan  Burns^  that  this  is 
due  to  regurgitation  of  blood  along  the 
inferior  cava,  and  into  the  vessels  of  the 
liver.  And  Friedreich  at  the  present  time 
maintains  the  same  view.^  English  writers 
in  general,  however,  describe  the  dilated 
right  ventricle  as  giving  a  shock  to  the 
neighboring  parts  which  can  be  felt  in  the 
substernal  notch :  and  some  have  even 
spoken  of  the  heart  as  "beating  in  the 
epigastrium,"  the  impossibility  of  which 
it  did  not  need  the  labors  of  Hamernyk 
to  point  out. 

The  probability  that  epigastric  pulsa- 
tion is  often  due  to  reflux  into  the  hepatic 
veins  is  increased  by  the  fact  that  the 
liver  itself  is  greatly  enlarged  under  these 
conditions.  It  is  also  much  congested 
and  fatty,  presenting  a  peculiar  mottled 
appearance,  which  has  gained  for  it  the 
name  of  the  nutmeg  liver.  At  the  same 
time  it  is  very  liable  to  a  chronic  inflani- 
matorj' process,  attended  with  an  increase 
in  its  connective  tissue,  approaching  that 
which  occurs  in  cirrhosis.  The  conges- 
tion is  transmitted  through  the  liver  to 
the  portal  vein  and  its  radicles.  The 
spleen  becomes  enlarged  and  its  tissue 
very  hard,  in  this  respect  contrasting 
with  the  still  larger  but  soft  spleen  which 

'  Friedreich,  p.  41. 

2  Op.  cit.  p.  26.5. 

'  My  colleague,  Dr.  Frederick  Taylor,  has 
observed  distinct  pulsation  of  the  liver  in  four 
cases  of  chronic  cardiac  disease.  When  one 
hand  was  placed  in  the  epigastrium  and  the 
other  in  the  right  loin,  the  organ  could  be 
felt  to  expand  with  eacli  beat  of  the  heart. 
Guy's  Hosp.  Rep.  (vol.  xx.  1875). 


is  found  in  association  with  ulcerative 
diseases  of  the  cardiac  valves.  The  veins 
of  the  omentum  and  mesentery  are  gorged 
with  blood.  The  stomach  has  its  lining 
intensely  reddened  and  coated  with  mu- 
cus :  hemorrhage  takes  place  into  its  sub- 
mucous tissue,  and  the  ecchymosed  spots 
often  become  exposed  by  solution  of  the 
mucous  membrane  over  them,  forming 
the  so-called  "  hai'inorrhagic  erosions." 
The  intestines  are  also  greatly  congested 
and  lined  with  mucus:  and  htemorrhoids 
are  often  developed.  These  changes  in 
the  digestive  organs  are  attended  with 
more  or  less  marked  symptoms:  partial 
jaundice ;  dyspepsia,  nausea,  sickness, 
even  hsmatemesis  ;  constipation.  The 
engorgement  of  the  veins  lying  beneath 
the  peritoneum  leads  to  ascites,  often  of 
considerable  amount. 

Nor  do  the  other  veins  that  open  into  the 
inferior  vena  t^ava  escape.  Thus  the  renal 
veins  become  distended  ;  and  the  kidneys 
are  deeply  congested,  a  condition  which 
easily  passes  into  one  of  chronic  inflam- 
mation, and  often  leads  to  the  presence  of 
albumen  in  the  urine.  The  return  of 
blood  from  the  lower  limbs  is  impeded : 
the  veins  are  gorged,  and  very  often 
thrombosis  of  the  femoral  veins  arises, 
wliich,  as  has  already  been  stated,  is  per- 
haps the  remote  cause  of  the  development 
of  pulmonary  apoplexy. 

This  engorgement  of  the  veins  of  the 
lower  limbs,  although  we  mention  it  last 
in  tracing  backwards  the  consequences  of 
disease  of  the  cardiac  valves,  is  in  fact 
often  one  of  the  first  effects  of  such  disease 
to  be  observed  ;  manifesting  itself  by  the 
transudation  of  serum  through  the  walls 
of  the  most  distant  venous  radicles,  and 
the  production  of  oedema  of  the  ankles 
and_  feet.  The  anasarca,  slight  at  first, 
may  increase  until  the  whole  of  the  lower 
extremities,  the  abdominal  parietes,  and 
even  the  genital  organs,  have  become 
dropsical  in  the  highest  degree.  As  a 
rule,  however,  the  genital  organs  remain 
comparatively  free  :  and  in  this  respect 
cardiac  dropsy  diflfers  from  that  which 
occurs  in  renal  disease,  and  the  distribu- 
tion of  whicli  is  not  in  the  same  way  de- 
pendent upon  simple  mechanical  condi- 
tions. On  the  other  hand,  the  icteroid 
tinge  of  the  skin,  which  is  generally 
present  in  cases  of  heart  disease,  is  want- 
ing in  other  forms  of  dropsy. 

III.  A  third  series  of  effects,  produced 
by  diseases  of  the  cardiac  valves,  consist 
in  sensations  of  various  kinds  experienced 
by  the  patient.  These  are  the  suhjedke 
symptoms  of  the  diseases  in  question.  They 
may  present  all  degrees  of  intensity  ;  they 
may  even  be  entirely  absent. 

Pain  may  be  felt  either  over  the  heart 
itself,  or  in  the  left  shoulder ;  or  it  may 
extend  down  the  inner  side  of  the  left  arm 
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to  the  elbow,  or  even  to  the  fingers.  It 
may  either  be  a  constant  aching,  or  liave 
a  "shooting"  or  "stabbing"  character. 
It  is  often  distinctly  paroxysmal,  espe- 
cially in  cases  of  aortic  regurgitation,  in 
which  it  frequently  assumes  all  the  fea- 
tures of  true  angina  pectoris.  Pain  in  the 
arm  and  hand  is  sometimes  accompanied 
with  numbness  :  and  sometimes  (accord- 
ing to  Dr.  Dobell)  these  parts  are  deadly 
white  while  the  numbness  lasts.  In  some 
cases  the  pain  is  limited  to  the  little  and 
ring  fingers,  following  tlie  distribution  of 
the  ulnar  nerve  to  these  fingers :  but  in 
other  cases  it  affects  all  the  fingers,  and 
even  the  thumb.  Sometimes  the  pain  also 
passes  from  mid-sternum  to  the  right 
shoulder  and  down  the  right  arm :  but 
when  pain  occurs  in  these  parts  earlierthan 
in  the  cardiac  region.  Dr.  Dobell  thinks 
tliat  the  presumption  is  in  favor  of  disease 
of  the  aorta  rather  than  of  the  heart. 

A  very  important  character  of  the  re- 
flected pains  due  to  cardiac  disease  is  that 
tliey  are  generally  aggravated  by  anything 
which  disturbs  the  heart's  action,  and 
especially  by  muscular  exertion.  Not  un- 
frequently,  pain  is  absent  so  long  as  the 
patient  is  at  rest,  but  comes  on  at  once  as 
soon  as  he  attempts  to  walk. 

Another  point,  on  which  Dr.  Dobell  has 
particularly  insisted,  is  that  the  pain  of 
heart  disease  is  often  greatly  iucrensed  by 
distension  of  the  stomach  with  food  or 
gas.  Hence,  when  dyspepsia  is  present, 
it  may  easily  be  regarded  as  the  cau'  e  of 
pain  really  due  to  heart  disease  ;  and  re- 
lieving the  indigestion  may  prevent  tlie 
return  of  the  pain. 

Not  infrequently,  instead  of  pain,  the 
patient  speaks  rather  of  a  fluttering  sen- 
sation in  the  prascordial  region  :  or  simply 
of  palpitation.  But  it  is  to  be  observed 
that  a  spontaneous  complaint  of  palpita- 
tion is  heard  far  more  often  when  the  pa- 
tient is  suffering  from  one  of  its  indirect 
causes,  than  when  any  of  the  cardiac 
valves  are  diseased.  Indeed,  as  a  rule, 
the  subjective  symptoms  of  valvular  affec- 
tions are  subordinate  to  the  other  symp- 
toms. And  it  may  be  said  that  when  a 
patient  comes  to  the  physician  complain- 
ing of  pain  in  the  heart,  and  fearing  that 
he  has  heart  disease,  the  great  probability 
is  that  that  organ  is  perfectly  healthy. 

Another  morbid  sensation,  belonging  to 
the  diseases  under  consideration,  is  dys- 
pnoea. Very  often,  indeed,  the  first  thing 
that  suggests  a  suspicion  that  there  is  any- 
thing wrong  with  the  patient  is  that  he 
is  conscious  of  shortness  of  breath  after 
mounting  stairs,  or  making  some  mode- 
rate muscular  effort.  When  he  is  at  rest, 
he  may  be  able  to  breathe  comfortably 
enough  •,  but  this  freedom  from  distress 
often  continues  only  so  long  as  he  sits  up. 
As  soon  as  he  lies  down  on  an  ordinary 
bed  or  couch,  he  becomes  aware  of  un- 


pleasant feelings,  which  compel  him  to 
change  liis  posture.  Thus,  even  in  the 
slighter  forms  of  cardiac  valvular  disease, 
it  will  generally  be  found  that  the  patient 
lies  at  night  with  his  head  raised,  employ- 
ing two  or  tlu-ee  pillows,  whereas  a  man 
in  health  would  only  require  one.  And 
in  the  more  severe  degrees  of  such  disease, 
the  patient  is  often  utterly  unable  to  lie 
down,  or  even  to  recline  backwards.  This 
condition  has  received  a  special  name, 
that  of  Orthopnuia.  It  doubtless  depends 
upon  the  circumstance  that  in  the  re- 
cumbent posture  the  diaphragm  is  pressed 
upwards  by  the  contents  of  tlie  abdomen 
(themselves  greatly  augmented  in  size), 
so  tliat  the  enlarged  heart  is  embarrassed 
in  its  movements.'  Orthopnoea  is  in  many 
respects  a  serious  symptom.  By  prevent- 
ing sleep,  it  greatly  taxes  the  patient's 
strength,  and  diminishes  his  power  of  re- 
sisting the  disease.  Moreover,  as  Dr.  Do- 
bell has  pointed  out,  it  fatigues  the  lumbar 
muscles,  and  makes  the  back  ache.  Itkeeps 
the  lower  limbs  at  right  angles  with  the 
trunk,  and  so,  leading  to  compression  of 
the  veins  and  lymphatics  in  the  groins, 
increases  the  ademaof  thclegs.  Scarcely 
any  condition  is,  in  fact,  more  pitiable 
than  that  of  a  patient  in  this  plight ;  and 
any  mechanical  appliance  by  which  it  can 
be  remedied  must  certainly  be  an  unspeak- 
able boon.  For  this  purpose  Dr.  Dobell 
has  contrived  a  "Heart  Bed,"  of  which 
he  has  given  a  description  and  a  figure  in 
his  book  ;  and  from  his  account  it  seems 
to  be  well  worthy  of  trial  in  these  distress- 
ing cases. 

There  are  other  subjective  symptoms, 
belonging  to  the  various  secondary  effects 
of  diseases  of  the  cnrdiac  valves ;  but 
space  fails  me  to  describe  them  in  detail ; 
most  of  them  have  been  incidentally  re- 
ferred to  in  other  parts  of  this  article. 

DiAGKOSiS.— Under  this  heading  I  do 
not  propose  simply  to  recapitulate  facts 
that  have  already  been  stated  in  previous 
paragraphs  ;  nor  shall  I  attempt  to  con- 
struct any  tables  which  might  aid  the 
student  in  distinguishing  diseases  of  the 
cardiac  valves  from  other  affections  with 
which  they  may  be  confounded.  In  my 
opinion  such  tables  are  scarcely  ever 
made  use  of  in  practice  ;  indeed,  I  do  not 
think  that  they  are  applicable  to  really 
doubtful  cases,  in  which  the  diflHculty  ot 
diagnosis  most  commonly  depends  upon 
either  a  deficiency  of  symptoms,  or  their 
ambi"-uity  :  their  being,  in  fact,  such  as 
mh-ht  belong  indifferently  to  any  one  of 
seve-al  maladies  ;  or  else  their  being  m 
part  such  as  commonly  occur  in  one  dis- 


1  Even  Tvlii^n  the  heart  is  healthy,  the  po- 
sition of  its  impulse  may  he  higher  or  lower, 
according  as  the  jpatient  sits  up  or  lies  down, 
if  there  be  an  enlargement  of  the  liver. 
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ease,  in  part  such  as  belong  rather  to 
another  disease.  In  cases  of  this  Isiud, 
diagnostic  skill  is  a  matter  of  judgment 
and  experience ;  and  all  that  could  be 
said  under  the  present  heading  could  do 
but  httle  to  further  it. 

There  are,  however,  some  important 
questions  in  reference  to  the  detection  of 
affections  of  the  valves  of  the  heart  which 
have  not  yet  been  touched  upon.  In  dis- 
cussing each  kind  of  murmur,  I  have  en- 
deavored to  indicate  all  the  causes  to 
which  it  may  be  due,  and  to  point  out 
hoA\'  these  may  be  distinguished  from  one 
another.  But  of  the  absence  of  murmur 
I  have  as  yet  said  nothing.  I  now  pro- 
pose to  consider  this  question,  and  to  dis- 
cuss whether  abnormal  sounds  or  bruits 
are  constantly  present  in  the  various  dis- 
eases of  the  diflorent  cardiac  valves. 

And  first,  with  regard  to  the  aortic 
valves.  It  may  almost  be  said  that  in 
practice  the  diagnosis  of  aortic  regurgita- 
tion depends  wholly  upon  the  discover_y 
of  a  diastolic  murmur,  audible  at  certain 
parts  of  the  thoracic  parietes.  If  such  a 
murmur  is  heard,  the  stethoscopist  re- 
gards it  as  certain  that  regurgitation  ex- 
ists. If  no  such  murmur  can  be  detected, 
there  is  perhaps  no  combination  of  symp- 
toms (unless  it  be  by  the  aid  of  the  sphyg- 
mograpb)  that  would  justify  tlie  physician 
in  asserting  that  the  aortic  valves  fail  to 
close.  It  is  therefore  a  most  important 
question  whether  a  diastolic  bruit  can 
always  be  detected  in  those  persons  in 
whom  after  death  the  valves  are  found  to 
have  been  incompetent.  Now,  on  looking 
through  the  records  of  post-mortem  ex- 
aminations at  Guy's  Ilospital,  I  have 
found  that  this  condition  was  discovered 
in  40  cases  during  the  years  1870-71. 
And  on  referring  to  the  clinical  reports 
attached  to  these  cases,  it  appears  that 
in  2(j  of  them  regurgitation  was  positively 
diagnosed  during  life  ;  and  tliat  in  11  out 
of  the  remaining  14  cases  the  patients 
came  from  the  surgical  division  of  the 
hospital,  or  were  less  than  seven  days  in 
the  wards  (some  having  been  dying  at  the 
time  of  admission,  or  brought  in  dead),  or 
had  no  notes  taken  of  the  auscultatory 
signs  whicli  they  presented.  Thus  the 
proportion  of  cases  of  this  disease  that 
may  be  said  to  have  resisted  diagnosis 
was  very  small. 

It  has  been  stated  that  several  of  the 
cases  in  which  tbe  aortic  valves  were 
found  incompetent  after  death  during  the 
period  named  were  cases  of  surgical  dis- 
ease or  injury,  in  which  one  may  presume 
that  there  were  no  obvious  symptoms  of 
cardiac  disease.  This  accords  well  with 
tlie  fact  tliat  aortic  regurgitation  is  more 
frequently  than  any  other  valvular  affec- 
tion discovered  by  the  auscultator  when 
the  patient's  history  and  symptoms  had 
not  previousljr  suggested  any  suspicion  of 


its  existence.  Dr.  Walshe  relates  the  case 
of  a  man  about  .'j5  years  old,  the  very  pic. 
ture  of  robust  health,  who  had  never  had 
a  symptom  of  disease  connected  with  any 
organ  of  his  body,  and  who  presented  him- 
self for  life  insurance.  Almost  as  a  matter 
of  form.  Dr.  Walshe  put  his  stethoscope 
to  the  chest ;  his  attention  was  at  once 
arrested  by  a  loud  diastolic  murmur.  The 
man  dropped  dead  in  the  street  within  a 
fortnight.  I  lately  saw  a  bank  clerk,  aged 
32,  whose  sole  complaint  was  a  pain  in 
the  chest  about  the  ensifoi'm  cartilage, 
with  occasional  pain  in  the  back,  such  as 
might  have  been  due  to  any  trifling  cause. 
On  listening  to  his  chest  I  heard  a  well- 
marked  diastolic  bruit.' 

It  might  be  supposed  that  there  would 
often  be  a  difficulty  in  distinguishing  be- 
tween the  to-and-fro  sounds  of  pericardi- 
tis and  of  those  of  disease  at  the  aortic 
orifice.  And  for  my  own  part  I  believe 
tliat  this  difficulty  would  arise  oftener 
than  it  does,  were  not  for  the  very  differ- 
ent clinical  history  and  course  and  other 
symptoms  belonging  severally  to  these 
two  diseases.  The  comparatively  super- 
ficial seat  of  pericardial  friction-sounds, 
their  want  of  definite  localization  at  the 
spots  where  valvular  murmurs  are  most 

'  A  very  striking  instance,  in  which  the 
patient  discovered  the  murmur,  has  just  come 
under  my  notice  in  a  young  medical  man,  a 
friend  of  my  own.  On  January  23d|  1875, 
he  had  gone  to  his  brother's  for  a  day's  shoot- 
ing ;  and  while  at  lunch,  he  noticed  a  strange 
noise,  which  he  thought  came  from  his  stom- 
ach. He  forgot  all  about  it,  and  went  out 
shooting  for  two  liours.  After  dinner  he  heard 
the  noise  again.  On  the  next  day,  while  stand- 
ing in  his  dining-room,  he  became  conscious 
of  a  loud  sound  in  his  chest ;  and  his  wife, 
who  was  three  or  four  feet  off,  heard  it  also. 
During  four  days  it  remained  audible  at  a 
distance.  He  consulted  a  medical  friend, 
who  discovered  valvular  disease.  Dr.  Wilks 
saw  him  two  weeks  afterwards,  and  kindly 
sent  him  to  me.  His  health  remained  per- 
fectly good.  He  would  not  have  known  that 
anything  was  the  matter  with  him,  except 
that  when  he  made  any  exertion  he  could 
feel  a  vibration  in  his  cliest.  A  loud  diastolic 
murmur  was  audible  over  an  extensive  area. 
Tliere  was  no  excessive  impulse;  but  the 
apex  beat  was  situated  below  the  sixth  rib ; 
and  the  heart's  dulness  extended  downwards 
and  outwards  for  six  inches.  In  this  case  I 
think  it  is  clear  that,  whatever  may  have 
been  the  original  cause  of  the  sudden  devel- 
opment of  the  transitory  murmur  heard  at  a 
distance  from  the  patient's  body,  the  valve 
had  previously  been  diseased.  He  had,  how- 
ever, been  apparently  in  perfect  health ;  able 
to  ride,  shoot,  and  run  as  well  as  ever.  Tlie 
only  sudden  effort  that  he  remembered  mak- 
ing on  the  day  when  he  first  noticed  the  mur- 
mur was  that  he  had  lifted  his  wife  out  of  a 
high  dog-cart;  but  this  he  had  done  many 
times  before. 
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marked,  their  intensification  by  pressure 
with  the  stetlioscope,  and  their  faihntr  to 
correspond  accurately  with  tlie  cardiac 
rliytlim,  are  all  valuable  points  of  distinc- 
tion ;  but  as  a  matter  of  pure  ausculta- 
tion, I  think  that  doubt  would  sometimes 
bo  admissible  ;  and  as  a  matter  of  fact  I 
have  occasionally  experienced  this  difli- 
culty,  especially  when  (as  in  cases  of 
Bright's  disease  at  an  advanced  age)  the 
presence  of  either  chronic  pericarditis  or 
disease  of  the  aortic  coats  would  accord 
with  the  other  features  of  the  case. 

The  diagnosis  between  a  presystolic 
and  a  diastolic  murmur  is  not  generally 
difficult  to  those  Who  are  well  acquainted 
with  the  seat  and  quality  of  these  mur- 
murs respectively.  But  I  have  sometimes 
found  it  to  be  far  from  easy  ;  and  a  dis- 
tinguished physician,  who  has  himself 
written  much  on  the  subject  of  heart  dis- 
eas3,  has  informed  me  of  one  case  in 
which  he  confidently  asserted  the  exist- 
ence of  a  presystolic  murmur,  but  in 
which  the  aortic  valves  proved  to  be  un- 
sound, while  the  mitral  valve  was  healthy. 
The  mistake  most  likely  to  happen  to  the 
unpractised  or  careless  auscultator  is  that 
of  supposing  the  murmur  of  aortic  regur- 
gitation, when  it  happens  to  be  loud  at 
the  apex  of  the  heart,  to  be  a  mitral 
regurgitant  bruit.  To  commit  this  error 
is  completely  to  misunderstand  the  rhythm 
of  the  heart  in  the  patient  under  exami- 
nation. But  I  have  nevertheless  seen  it 
committed  more  than  once.  Either  no 
pains  at  all  were  taken  to  determine  the 
period  of  the  ventricular  systole  ;  or  the 
radial  pulse  was  employed  as  a  guide  to 
it,  Now  it  has  been  already  stated  that 
in  aortic  incompetency  the  radial  pulse  is 
often  delayed,  so  as  to  be  almost  syn- 
chronous with  the  recoil  of  the  aorta ;  or, 
in  other  words,  with  the  regurgitant 
bruit.  Hence  by  feeling  the  wrist  in  cases 
of  this  kind  one  may  easily  mistake  a  dias- 
tolic for  a  systolic  murmur. 

It  still  remains  to  be  mentioned  that  an 
aortic  regurgitant  murmur  is  sometimes 
hard  to  detect.  I  well  remember  that, 
when  I  was  a  student,  I  had  very  great 
difficulty  in  hearing  the  murmur  in  more 
than  one  case  in  which  my  teachers  spoke 
confidently  of  its  presence.  And  I  now 
find  that  t  in  my  turn  discover  murmurs 
which  my  pupils"  cannot  hear,  even  when 
I  tell  them  what  to  listen  for.  When  such 
a  murmur  is  once  heard,  it  often  seems  so 
distinct  that  one  wonders  that  one  could 
have  overlooked  it.  In  other  instances 
the  sound  is  really  very  slight,  and  it  is 
thus  drowned  by  any  little  noise,  although 
plainly  audible  at  night,  or  when  a  ward 
is  very  quiet.  Lately  I  had  a  patient 
under  my  care,  in  whom  the  existence  of 
an  aortic  regurgitant  murmur  was  matter 
of  the  most  lively  discussion.  I  was  sure 
that  I  had  heard  it  two  or  three  tmies, 


but  on  every  other  occasion  I  failed  to  de- 
tect It.  After  death  the  valves  were 
lound  to  be  obviously  incompetent.  There 
is  of  course  no  relation  between  the  amount 
of  reflux  and  the  loudnc-^s  of  the  murmur. 

The  diagnosis  of  mitral  disease  is  far 
from  resting  on  so  satisfactory  a,  footing 
as  that  of  aortic  obstruction  and  regurgi" 
tation.  We  may  first  take  the  eouTpara- 
tively  simple  case  of  mitral  stenosis.  I 
have  already  said  that  a  presystolic  mur- 
mur, when  heard  at  the  heart's  apex,  is 
pathognomonic  of  this  affection.  But  wc 
have  now  to  approach  the  subject  from 
the  opposite  point  of  view,  and  to  inquire 
in  what  proportion  of  cases  such  a  mur- 
mur is  audible.  Some  years  ago  I  col- 
lected for  the  Guy's  Hospital  Keports  all 
the  instances  in  \vhich  mitral  stenosis  was 
found  after  death  during  a  period  of  some 
years.  They  amountwl  to  forty-seven  ; 
and  in  only  seven  (or  perhaps  six)  of  them 
had  a  presystolic  murmur  been  detected 
during  life.  It  is  true  that  from  them  a 
considerable  number  (fifteen  or  twenty) 
had  to  be  subtracted,  as  having  proved 
fatal  soon  after  admission,  or  as  having 
been  cases  of  surgical  disease  or  injury,  or 
as  having  in  some  other  way  failed  to 
afford  an  opportunity  for  diagnosis.  But 
there  still  remained  at  least  three  cases  of 
mitral  stenosis  without  presystolic  mur- 
mur, to  one  in  which  such  a  murmur  was 
recognized. 

At  that  time  the  whole  question  of  pre- 
systolic bruits  was  comparatively  a  new 
one  ;  and  I  thought  that,  with  fnrtlicr 
experience,  the  number  of  undiagnosed 
cases  of  mitral  stenosis  would  diminish. 
I  am  bound  to  say  that  tliis  appears  not 
to  be  the  case.  I  have  not  indeed  sub- 
mitted to  numerical  analysis  the  observa- 
tions that  have  been  made  since  my  paper 
was  written  ;  but  my  impression  is  that, 
in  the  very  large  majority  of  the  cases  in 
which  mitral  stenosis  is  found  after  death, 
there  is  no  record  of  the  presence  of  a 
presystolic  murmur  during  life.  Some 
observers,  I  know,  hope  to  reduce  this 
proportion  of  failures  in  diagnosis,  by  the 
more  frequent  detection  of  a  short  pre- 
systolic murmur  preceding  the  systolic 
murmur  of  mitral  regurgitation.  I  must 
confess  that  my  own  experience  in  this 
direction  has  not  hitherto  been  very  en- 
courafin".  In  more  than  one  instance  in 
whiclf  I  "thought  I  had  detected  such  a 
second  murmur,  the  mitral  orifice  has 
been  found  after  death  of  its  natural  size. 

It  remains  to  add  that,  even  when  a 
presystolic  murmur  has  once  been  de- 
tected, it  may  often  cease  for  a  time  to  be 
audible,  or  even  altogether  disappear.  In 
the  later  stages  of  the  disease,  when  the 
heart  is  beating  quickly  and  irregularly, 
it  is  almost  always  absent.  Thus,  at  first 
there  was  some  difficulty  in  verifying  the 
correctness  of  the  modern  view  with  re- 
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gard  to  the  rhythm  of  presystohc  mur- 
murs by  post-mortem  evidence ;  and  in 
tlie  majority  of  cases  that  have  terminated 
fatally  soon  after  the  diagnosis  of  mitral 
stenosis,  some  accidental  eoniplicatiou 
has  been  the  cause  of  death.  Again, 
when  the  patient  is  prostrated  by  any  de- 
pressing intercurrent  disease,  the  murmur 
may  become  temporarily  inaudible,  re- 
turning with  convalescence.  Of  this  Dr. 
Sutton  has  related  a  capital  instance.'  In 
other  cases,  no  murmur  can  be  heard  as 
long  as  the  patient  remains  perfectly 
quiet ;  but  muscular  exertion  or  cil'ort 
soon  makes  it  audible.  Sometimes  even 
making  the  patient  sit  up  in  bed  will  bring 
out  a  presystolic  murmur  that  had  a  mo- 
ment before  been  absent ;  sometimes  it  is 
necessary  that  he  should  walk  two  or 
three  times  the  length  of  a  ward,  or  even 
go  quickly  upstairs.  One  can  never  safely 
assert  the  absence  of  a  presystolic  mur- 
mur when  one  has  examined  the  patient 
only  in  a  recumbent  posture.  It  may  be 
added,  parenthetically,  that  in  aortic 
stenosis  (the  chief  other  form  of  obstruc- 
tive disease  at  a  cardiac  orifice),  a  loud 
murmur  may  sometimes  be  brought  out 
by  making  the  patient  run  upstairs,  al- 
though none  had  previously  been  audible. 
I  state  this  on  the  authority  of  Dr.  Wi  Iks.  ^ 

From  the  remarks  that  have  already 
been  made  with  regard  to  the  so-called 
mitral  regurgitant  disease,  it  will  be  evi- 
dent that  there  can  be  no  question  here 
as  to  the  frequency  with  which  its  diag- 
nosis is  effected  during  life.  I  believe 
that  a  systolic  murmur,  louder  at  the  apex 
than  elsewhere,  and  audible  at  the  angle 
of  the  left  scapula,  proves  the  existence  of 
mitral  regurgitation ;  but  it  is  certainh' 
present  in  comparatively  few  of  the  cases 
that  are  conmionly  placed  in  this  categor3^ 

There  is,  in  fact,  a  large  residue  of  cases 
of  valvular  disease  in  which  either  no 
murmur  is  audible  at  the  time  of  observa- 
tion, or  only  a  systolic  murmur,  confined 
to  the  apex.  These  cases  constitute  the 
sandy  desert  of  cardiac  pathology — not, 
indeed,  unexplored,  but  with  a  surface  so 
precarious  and  shifting  as  to  have  hitherto 
prevented  the  laying  down  of  roads  across 
it,  much  less  the  division  of  it  into  terri- 
tories by  fixed  boundary  lines.  As  we 
have  seen,  the  cases  in  question  do  not 
differ  at  all,  so  far  as  stethoscopical  evi- 
dence goes,  from  others  in  which  the 
presence  of  valvular  disease  is  altogether 
doubtful.  It  may  be  true  that,  since  ad- 
vanced   organic    changes   in  the  mitral 

'  Lond.  Hosp.  Rep.  vol.  iv.  1867-GS.  The 
patient  was  very  muoli  weakened  by  frequent 
vomiting  during  tlie  time  when  the  murmur 
disappeared. 

'  Dr.  Walshe  taught  this  clinically  twenty- 
five  years  ago.  See  his  "Diseases  of  the 
Lungs  and  Heart,"  1851,  p.  217. — Editor. 


v.alvc  almost  .always  lead  to  stenosis,  the 
diaguo.-is  of  stenosis  becomes  exceedingly 
probable  in  any  case  \vhich  can  be  shown 
to  be  primarily  one  of  organic  disease  of 
this  valve.  But  it  is  precisely  here  that 
the  diflicuUy  arises  ;  and  for  such  cases  I 
think  that  the  diagnosis  of  "morbus  cor- 
dis" is  often  the  most  exact  that  can  be 
given. 

I  may  refer,  for  example,  to  a  series  of 
cases  of  fibroid  disease  of  the  heart  that  I 
have  recorded  in  the  Pathological  Trans- 
actions for  1874,  vol.  xxv.  p.  (54.  In  sev- 
eral of  these  cases  there  was  a  systolic 
apex  murmur  ;  and  it  is  probable  that,  at 
least  in  some  of  them,  the  mitral  valve 
was  really  inefficient,  since  the  fibroid 
change  often  invaded  one  of  its  fleshy  col- 
umns. Now,  during  life,  there  was 
nothing  to  distinguish  these  cases  from 
those  of  ordinary  "  mitral  regurgitant  dis- 
ease," and  even  in  the  other  cases,  in 
which  no  murmur  existed,  valvular  dis- 
ease might  really  have  existed,  and  been 
latent.  Since  my  cases  were  published, 
it  has  occurred  to  me  that  perhaps  one 
positive  indication  of  the  presence  of 
fibroid  disease  of  the  heart,  rather  than  of 
any  affection  of  the  valves,  may  be  found 
in  its  resisting  treatment  with  greater 
obstinacy.  When  a  considerable  part  of 
the  wall  of  the  left  ventricle  has  had  its 
muscular  substance  replaced  by  fibrous 
tissue,  it  appears  reasonable  to  suppose 
that  the  remedies  which  would  be  useful 
in  a  case  of  valvular  disease  should  prove 
to  be  altogether  powerless. 

I  have  still  to  lay  stress  on  the  impor- 
tance of  watching,  with  great  care,  for  the 
occurrence  of  those  changes  in  valves  al- 
ready diseased  which  have  already  been 
described,  and  the  recognition  of  which  is 
so  important  for  purposes  of  prognosis. 
The  development  of  incompetency  in 
aortic  valves  that  had  hitherto  simply 
obstructed  the  onward  current,  the  pro- 
duction of  stenosis  in  a  mitral  valve  pre- 
viously the  seat  of  regurgitation  alone,  the 
rupture  of  the  chordce  of  a  diseased  mitral 
valve,  the  tearing  down  of  a  softened 
aortic  segment,  the  supervention  of  acute 
inflammation  in  valves  long  thickened, 
atheromatous,  or  calcified,  —  all  these 
might  probably  be  discovered  much  of- 
tener  than  is  now  the  case,  were  the  phy- 
sician to  pay  more  regard  to  the  proba- 
bility of  their  occurrence.  Nor  should 
the  liability  to  intercurrent  pericarditis, 
and  to  the  development  of  changes  in  the 
heart's  muscular  tissue,  ever  be  forgotten 
by  those  who  would  have  their  diagnosis 
complete  for  the  post-mortem  examination. 

Prognosis. — To  determine  the  proba- 
ble duration  of  life  in  a  patient  affected 
with  valvular  disease  of  the  heart,  and  the 
chance  that  existing  symptoms  may  be 
relieved  or  removed,   is  generally  very 
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fflcult ;  and  it  can  hardly  be  discussed 
-steniatically  in  an  article  of  this  kind, 
nee  it  requires  that  all  the  circumstances 
^  the  case  should,  one  after  another,  be 
iken  into  consideration.  But  some  lead- 
ig  points  may  be  briefly  stated. 
And  in  the  first  place,  can  a  diseased 
alve  ever  recover  its  normal  structure 
nd  functions  ¥  In  reference  to  the  acute 
ffections  of  the  vahes,  arising  in  rheum- 
tic  fever  or  in  chorea,  some  facts  have 
Iready  been  adduced  which  indicate  that 
liis  is  possible.  And  a  further  argument 
1  favor  of  the  same  view  may  perhaps  be 
3und  in  the  circumstance  that  in  each  of 
lie  diseases  in  question  a  systohc  mur- 
.lur  is  heard,  which  in  many  cases  disap- 
lears  after  recovery.  If  such  a  murmur, 
I'lien  audible  at  the  heart's  apex,  be  re- 
;arded  as  proof  that  the  mitral  valve  is 
,ffected,  it  would  seem  to  follow  that  en- 
locarditis  is  curable.  Such  an  opinion 
las,  in  fact,  been  recently  maintained  by 
Dr.  Peacock,  who,  in  an  analysis'  of  140 
lases  of  acute  rheumatism  that  had  been 
inder  his  care,  found  that  "the  propor- 
ion  of  cases  of  recent  cardiac  complica- 
ion  (which  he  states  to  have  consisted  in 
indocarditis  more  frequently  than  in  per- 
carditis)  entirely  cured  was  41 -5  per 
lent."  But  the  conclusion,  of  course, 
lepends  for  its  validity  upon  the  question 
vhether  the  determination  of  the  cause  of 
he  murmur  is  accurate.  And  this  I  am 
lot  prepared  to  admit  unreservedly. 

A  valve  once  affected  with  chronic  dis- 
iase  is  no  doubt  almost  alwa3's  damaged 
leyond  possibility  of  repair.  Thickened 
ind  calcified  aortic  valves  can  never  again 
lecome  thin  and  supple. ^  Nor  is  it  pro- 
sable  that  a  stenosed  mitral  orifice  can 
wcome  widened.  Friedreich  has  indeed 
iuggested^that  in  young  subjects  this  may 
lot  be  impossible  :  but  in  proof  of  it  he  can 
m\j  refer,  in  general  terms,  to  cases  in 
which  there  were  at  one  time  symptoms 
3f  extreme  stenosis,  but  in  which  these 
gradually  diminished,  and  after  death  the 
mitral  orifice  was  found  capable  of  admit- 
ting two  fingers. 

There  is,  however,  no  doubt  that  thirty 
years  ago  the  most  practised  auscultators 
of  the  day  condemned,  as  the  victims  of 
organic  valvular  disease  that  would  soon 
destroy  them,  children  who  have  since 
grown  up  to  be  men  and  women,  and  who 
to  all  appearance  enjoy  excellent  health. 
It  is  probable  that  they  attached  too  ab- 
solute an  importance  to  the  existence  of  a 
murmur,  and  that  they  also  committed 
the  error  of  supposing  that  the  louder  the 
murmur,  the  worse  the  disease.  One 
cannot  insist  too  strongly  on  the  fact  that 


between  these  two  things  there  is  no  re- 
lation whatever.  The  prognosis  in  the 
cases  under  consideration  must  be  Ijased 
not  upon  the  physical  qualities  of  the 
murmur,  but  upon  a  determination  of  the 
degree  to  Avhich  the  disease  disturbs  the 
circulation  ;  or,  if  compensation  be  com- 
plete, upon  the  degree  of  increased  strain 
thrown  upon  the  heart. 

I  have  already  pointed  out  how  com- 
pensation is  in  many  cases  effected  by 
dilatation  and  hypertrophy  of  certain  of 
the  heart's  chambers.  According  to 
Jaksch  there  is  another  kind  of  compen- 
sation, consisting  in  conservative  changes 
in  the  valves  themselves,  which  absohitely 
prevent  diseases  of  the  valves  from  pro- 
ducing their  natural  consequences.  "When 
one  cusp  of  the  mitral  valve  is  diseased, 
he  imagines  that  the  other  may  grow 
broader,  and  its  chordaj  may  lengthen 
mitil  it  meets  its  fellow.  When  one  aortic 
valve  is  puckered  up,  the  others  may 
gradually  become  deeper  and  wider,  so  as 
to  fill  up  the  gap.  The  change  last  men- 
tioned is  one  which  I  have  myself  seen  ; 
but  it  doubtless  occurs  only  in  very  young 
patients. 

It  has  already  been  stated  more  than 
once  that  in  valvular  diseases  of  the  heart 
the  development  of  serious  symptoms  is 
often  very  long  delayed.  Dropsy  may 
first  show  itself  in  a  person  advanced  in 
j'cars,  and  destroy  life  in  a  few  months  : 
but  the  mitral  disease  which  is  rightly  re- 
garded as  the  cause  of  the  dropsy  may  be 
traceable  to  an  attack  of  rheumatic  fever 
twenty  or  thirty  years  back  :  and  in  the 
interval  the  patient  may  either  have  had 
excellent  health,  or  may  always  have  suf- 
fered more  or  loss  from  dyspnoea  on  exer- 
tion, which  has  shown  that  the  heart  was 
defective. 

It  is  a  question  discussed  by  almost  all 
writers  on  Heart  Diseases,  whether  a  pro- 
longed existence,  and  delay  in  the  de- 
velopment of  serious  symptoms  occur  in 
aU  forms  of  valvular  disease  alike,  or  be- 
long especially  to  any  one  group  of  cases. 
Considerable  interest  would  indeed  attach 
to  the  determination  of  the  relative  prog- 
nosis of  the  various  affections  of  dif- 
ferent valves:  and  although  statistical 
accuracy  is  not  to  be  looked  for,  a  general 
concurrence  of  opinion  on  the  subject 
mio-ht  fairly  be  expected.  The  case  is  not 
so  "however.  According  to  one  of  the 
most  recent  French  writers,  Jaccoud,' 
stenoses  in  general  are  more  serious  than 
recTurcritations :  and  mitral  stenosis  _  is 
more  so  than  aortic  stenosis.  Again, 
Friedreich,  the  author  of  perhaps  ^the 
latest  German  monograph,^  says  that     as 


'  Clinical  Society's  Transactions,  ii.  p.  221. 

^  The   analogy   of   scleroderma,    however, 
perhaps  suggests  that  even  this  is  not  abso- 
lutely out  of  the  question. 
VOL.  II.— 48 


1  Traite  de  Pathologie  Interne,  tome  1.  p. 

657.  , 

>  Krankheiten  des  Herzens,  Handbuch  der 
spec.  Path,  und  Ther.  2te  Aufl.  1867,  p.  282. 
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a  rule  the  prognosis  in  obstructive  forms 
of  valvular  disease  is  less  favorable,  and 
the  duration  of  life  shorter,  in  obstructive 
than  in  regurgitant  affections."  jSTow, 
according  to  all  English  veriters  this  is 
absolutely  incorrect.  Walsh  e  places  "  the 
chief  valvular  derangements  in  the  follow- 
ing descending  series  on  the  basis  of  their 
relative  gravity, — that  is,  estimating  this 
gravity  not  only  by  their  ultimate  lethal 
tendency,  but  by  the  amount  of  compli- 
cated miseries  they  inflict  : — Tricuspid 
regurgitation  :  mitral  constriction  and  re- 
gurgitation :  aortic  regurtitation  ;  pulmo- 
nary constriction;  aortic  constriction." 
Thus  Dr.  Walslie  regards  aortic  stenosis 
as  admitting  of  a  far  better  prognosis 
than  aortic  regurgitation :  and  Dr.  Pea- 
cock agrees  with  him,  stating  that  in  the 
former  disease  life  may  be  prolonged  for 
many  years,  and  a  large  amount  of  health 
and  vigor  be  enjoyed  ;  whereas  in  aortic 
incompetency  it  is  very  rare  to  find  life 
sustained  for  a  considerable  period.  Dr. 
Peacock,  indeed,  differs  from  Dr.  Walslie 
and  from  most  other  English  writers  in 
believing  the  prospects  of  longevity  to  be 
actually  less  in  persons  wlio  labor  under 
aortic  regurgitation  than  in  those  who 
have  mitral  disease.  I  confess  that  I  am 
unable  to  reconcile  these  conflicting  state- 
ments. It  is  evident  that  the  discrepancy 
is  in  great  part  due  to  the  uncertainty 
which  still  attaches  to  the  interpretation 
both  of  auscultatory  phenomena  and  of 
morbid  appearances.  I  have  shown  that, 
according  to  experience  at  Guy's  Hospi- 
tal, aortic  stenosis,  without  regurgitation, 
is  far  more  rare  than  has  generally  been 
supposed :  and  certainly  it  would  not 
within  the  last  few  years  have  been  possi- 
ble to  make  any  observations  that  would 
have  allowed  of  a  numerical  comparison 
between  its  mortality  and  that  of  regurgi- 
tant disease  of  the  same  orifice.  The 
latter  disease,  however,  is  undoubtedly  a 
very  fatal  one.  I  find  from  the  clinical 
records  at  Guy's,  that  from  45  to  50  per 
cent,  of  the  patients  who  have  aortic  re- 
gurgitation die  within  the  comparatively 
short  period  during  which  (under  ordinary 
circumstances)  thejr  are  allowed  to  remain 
as  in-patients.  But  then  it  is  to  be  ob- 
served that  the  fact  of  their  admittance 
implies  the  existence  of  severe  symptoms 
at  the  time  :  and  the  observations  in 
question  are  not  incompatible  with  the 
fact  that  the  disease  often  exists  for  a 
lengthened  period  before  such  symptoms 
show  themselves.  I  have  already  re- 
marked that  changes  in  the  aortic  valves, 
allowing  regurgitation,  have  often  been 
found  in  persons  who  have  presented 
themselves  for  life  assurance,  or  in  the 
dead  bodies  of  those  who  have  been  killed 
by  accident.  Instances  of  this  kind  ap- 
pear to  be  fairly  comparable  with  the 
case,  on  which  Dr.  Peacock  lays  so  much 
stress,  of  a  woman,  set.  76,  who  died  of 


strangulated  hernia,  and  in  whom  two 
of  the  aortic  curtains  were  completely 
blended  into  one,  and  the  orifice  reduced 
to  a  mere  slit,  although  she  was  not 
known  to  have  had  any  symptoms  of  dis- 
ease of  the  heart.  Unless  we  agree  with 
Dr.  Peacock  in  supposing  that  disease  of 
this  kind  always  originates  in  congenital 
malformation,  there  is  no  proof  whatever 
that  in  the  case  in  question  the  disease 
had  existed  longer  than  in  the  examples 
of  unsuspected  regurgitant  aortic  disease 
which  are  so  common.  But  while  thus 
criticizing  some  of  the  evidence  brought 
forward  in  proof  that  aortic  stenosis  is  a 
less  serious  disease  than  aortic  regurg- 
itation, I  nevertheless  believe  that  this  is 
really  the  case. 

Again,  it  is  very  diflBcult  to  institute  a 
comparison  between  the  duration  of  life 
in  mitral  stenosis  and  mitral  regurgitation 
respectively.  For,  as  we  have  seen,  the 
cases  included  under  the  latter  designa- 
tion present  no  one  pathological  lesion, 
but  rather  a  variety  of  more  or  less  aUied 
conditions.  Many  cases  of  mitral  stenosis, 
with  marked  presystolic  murmur,  remain 
under  observation  for  some  years,  and 
are  admitted  into  the  wards  again  and 
again,  without  the  symptoms  undergoing 
any  great  increase  of  severity,  and  with- 
out there  being  at  any  time  reason  to  ap- 
prehend an  immediately  fatal  issue.  And 
on  the  other  hand,  it  is  well  known  that 
the  systolic  murmur  of  mitral  regurgita- 
tion may  be  detected  by  auscultation  for 
years  before  any  serious  symptoms  show 
themselves. 

Lastljr,  I  doubt  whether  any  data  exist 
from  which  one  could  accurately  deter- 
mine the  relative  gravity  of  regurgitant 
aortic,  and  of  regurgitant  mitral  disease. 
For,  in  addition  to  other  points  that  have 
already  been  noticed,  there  is  between 
these  two  affections  an  important  distinc- 
tion in  the  fact  that  one  of  them  is  far 
more  constantly  traceable  to  a  past  at- 
tack of  rheumatic  fever  than  the  other. 
Hence,  while  one  can  often  with  confi- 
dence say,  in  the  case  of  mitral  regurgi- 
tation, that  the  cardiac  affection  began 
years  before,  when  the  patient  had  acute 
rheumatism,  one  is  commonly  obliged  to 
refer  the  commencement  of  aortic  disease 
to  the  date  when  the  patient  first  began 
to  suffer  from  definite  symptoms  of  heart- 
disease.  ISTow  it  is  certain  that  aortic 
disease  sometimes  exists  for  a  long  time 
without  any  symptoms  at  all ;  but  whether 
this  is  the  rule  or  the  exception  we  have 
no  means  of  knowing. 

There  is,  however,  one  particular  mode 
of  death  which  appears  beyond  doubt  to 
occur  in  regurgitant  aortic  disease  far 
more  frequently  than  in  any  other  affec- 
tion of  the  cardiac  valves  ;  and  it  is  one 
which  for  many  persons  has  especial  ter- 
rors,— namely,  that  in  which  the  fatal 
termination  is  sudden.     It  is  a  curioua 
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circumstance  that  the  contrary  is  stated 
by  Corrigau,  in  the  interesting  paper 
whicli  is  almost  the  first  that  was  written 
on  this  subject.  In  permanent  patency 
of  tlae  moutli  of  the  aorta,  he  says,  "t/ie 
fatal  result  is  never  sxidden.^''  "Under 
proper  restrictions  the  patient  is  not  only 
able  to  lead  an  active  life  for  years,  but  is 
actually  benefited  by  doing  so."  All  re- 
cent writers,  however,  recognize  the  ten- 
dency to  the  occurrence  of  sudden  death 
in  the  disease  in  question.  Thus  Dr. 
Walshe  says :'  "  Taken  as  a  group,  val- 
vular impediments  cannot  fairly  be  cited 
as  frequent  causes  of  sudden  death  :  but 
there  is  one  among  the  number,  of  which 
the  tendency  to  kill  instantaneously  is  so 
strong  that  the  fact  must  alwaj^s  be  borne 
in  mind  in  estimating  its  prognosis,  and 
that  is  aortic  regurgitation.  .  .  .  The 
mnnner  of  death  is  clearly  syncopal  :  but 
the  immediate  mechanism,  whether  me- 
chanical or  dynamic,  is  difficult  enough  of 
comprehension.  I  have  known  death 
take  place  during  the  act  of  walking,  of 
eating,  of  speaking, — while  the  patient 
was  emotionally  excited,  and,  per  conti'd, 
at  a  moment  when  he  was  perfectly  calm. ' ' 
Further  on.  Dr.  Walshe  appears  to  im- 
ply that  the  liability  to  sudden  death  is 
greater  when  the  heart  itself  is  perfectly 
healthy  than  when  it  presents  dilatation 
and  hypertrophy  of  the  left  ventricle  or 
other  morbid  changes.  But  in  this  he 
differs  from  Dr.  Peacock,  who  says^  that 
"in  cases  in  which  tlie  heart  is  most  re- 
markabty  enlarged,  sudden  death  is  yet  of 
common  occurrence,"  and  who  cites  two 
instances  of  the  kind,  in  which  the  hearts 
weighed  40  oz.  and  4(3  oz.  respectively. 

IVith  regard  to  the  prognosis  of  the  dis- 
eases of  the  valves  believed  to  originate 
in  injury,  all  that  can  be  said  is  that  in 
recorded  cases  the  duration  of  life  has 
heen  very  variable.  Dr.  Peacock  states 
that  the  period  of  death  in  the  diflerent 
cases  of  injury  to  the  aortic  valves  col- 
lected by  him  was  "twenty-one  days, 
three  months  and  a  half,  thirteen  months, 
two  years,  twenty-seven  months,  and 
three  years  and  a  half:  and  two  persons 
were  still  surviving  after  five  months  and 
five  years  had  elapsed"  in  their  respec- 
tive cases.  "In  the  cases  of  rupture  of 
the  mitral  valve,  the  patients  lived  nine 
days,  and  twenty  months  :  and  Uvo  still 
survived  eighteen  months,  and  two  years, 
after  the  occurrence  of  the  accident." 

Treatment.  —  The  prophylaxis  of 
acute  afteetions  of  the  cardiac  valves  be- 
longs to  the  treatment  of  those  diseases 
in  which  such  affections  are  most  apt  to 
arise ;  and  if  endocarditis  can  really  be 
prevented  by  medicine,  this  is,  in  fact, 

•  Op.  cit.  p.  390. 

2  Croonian  Lectures,  p.  108. 


the  most  important  part  of  the  treatment 
of  the  diseases  in  question.  But  at  pres- 
ent I  do  not  know  that  one  can  really  say 
any  more  about  it  than  that  rest  should 
be  strictly  entbrced,  and  that  the  chest 
should  perhaps  bo  protected  from  cold  by 
a  layer  of  cotton-wool. 

Scarcely  less  important  is  the  preven- 
tion of  the  development  of  chronic  dis- 
ease in  valves  that  have  once  been  dam- 
aged by  acute  inflammation.  I  have 
already  adduced  facts  which  tend  to  prove 
that  endocarditis  not  rarely  subsides  \vith- 
out  leaving  any  injurious  effects  behind 
it ;  in  particular,  that  a  large  proportion 
of  the  cases  of  rheumatic  intlammation  of 
the  aortic  valves  in  women  must  termi- 
nate in  the  restoration  of  the  normal 
structure  of  the  valves.  The  compara- 
tive immunity  of  the  female  sex  from  the 
more  remote  changes  which  so  frequently 
arise  in  the  male  sex  can  only  be  ascribed 
to  the  fact  that  women  lead  less  active 
lives  than  men,  and  are  not  compelled  to 
endure  such  continuous  exertion,  or  to 
make  such  violent  muscular  eflbrts.  The 
plain  inference  is,  that  in  either  sex  the 
way  to  prevent  chronic  disease  of  the 
valves,  after  endocarditis  in  rheumatism 
or  chorea,  is  to  keep  the  patient  for  many 
months — or  even  some  years — as  perfectly 
as  possible  at  rest ;  to  insist  on  abstention 
from  violent  exercise,  athletic  sports  and 
games,  of  all  kinds;  to  direct  the  choice  of  a 
light,  sedentary  employment,  and  to  urge 
the  avoidance  of  all  emotional  excite- 
ment. General  hygienic  conditions  should 
at  the  same  time  be  carefully  attended  to. 
I  think,  too,  that  it  may  hereafter  be 
shown  that  medicines  are  useful.  I  have 
pointed  out  how  the  anatomical  charac- 
ters of  chronic  disease  of  the  valves  differ 
from  those  of  acute  endocarditis  ;  that 
tlie  vegetations  disappear,  but  that  the 
edges  of  the  valves  become  thickened  and 
fused  together.  Surely  it  is  possible  that 
iodide  of  potassium,  mercury,  or  arsenic, 
may  be  able  to  arrest  or  prevent  these 
changes,  as  much  as  those  which  belong 
to  certain  skin  diseases,  or  the  chronic 
inflammations  of  parts  accessible  to  the 
sight  or  touch  of  the  surgeon. 

"Similar  principles  must  be  applied  in 
the  endeavor  to  prevent  those  forms  of 
valvular  disease  which  are  from  the  first 
of  gradual  origin.  A  very  large  propor- 
tion of  the  cases  of  aortic  regurgitant  dis- 
ease tliat  occur  so  commonly  in  laboring 
men  past  middle  life,  are  due  to  the  fact 
that  these  men  have  gone  on  with  work 
involving  straining  efforts,  which  can  with 
safety  be  made  oiily  by  younger  individ- 
uals, whose  tissues  are  still  elastic  and 
supple.  Dr.  Peacock  and  Dr.  Allbutt 
have  indeed  shown  that  such  diseases  of 
the  cardiac  valves  frequently  occm-  at  an 
earlier  period  of  life  than  has  generally 
been  supposed  ;  but  even  then  they  are 
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perhaps  favored  by  some  particular  dia- 
thetic condition,  or  by  habitual  excessive 
indulgence  in  alcoholic  drinks,  which  pro- 
motes degenerative  changes  in  the  tissues. 
It  may  hereafter  be  possible  for  the  phy- 
sician to  select  certain  individuals  as  es- 
pecially liable  to  suffer  from  the  harder 
kinds  of  labor,  and  to  recommend  for 
them  less  arduous  employments.  Among 
the  higher  classes,  again,  chronic  disease 
of  the  cardiac  valves  appears  very  fre- 
quently to  be  due  to  men  forgetting  that 
they  are  advancing  in  years,  and  to  their 
continuing  to  take  violent  exercise  long 
after  they  have  ceased  to  be  fit  for  it. 
This  is  especially  apt  to  occur  in  profes- 
sional men,  whose  habits  are  generally 
sedentary,  and  who,  during  an  occasional 
holiday,  often  run  great  risks.  The  phy- 
sician should  always  be  on  the  lookout 
for  tlie  earliest  signs  of  tissue-degenera- 
tion in  such  persons,  and  should  be  ready 
to  warn  them  of  the  necessity  that  they 
should  avoid  too  great  exertions  or  strain- 
ing efforts.  It  is  no  longer  believed  that 
the  signs  in  question  are  an  early  arcus 
senilis,  and  the  fact  that  the  hair  has 
turned  prematurely  gray  ;  and  I  am  my- 
self inclined  to  doubt  whether  tortuosity 
of  the  temporal  arteries,  or  an  apparent 
rigidity  of  the  radial  arteries  to  the  touch, 
is  to  be  much  relied  on,  as  indicative  of 
degeneration  of  those  vessels  ;  but,  taken 
with  other  points,  they  are  probably  of 
value  ;  and  it  seems  that  the  sphygmo- 
graph  axiay  here  lend  very  valuable  assist- 
ance. 

Even  when  valvular  disease  is  fairly  es- 
tablished, the  prophylactic  measures  al- 
ready referred  to  by  no  means  cease  to  be 
applicable.  Probably  such  disease  is  al- 
most always  pro(/?'essii'e ;  and  it  is,  more- 
over, liable  to  become  complicated  at  any 
period  of  its  course  by  the  supervention 
of  acute  endocarditis. 

But  the  treatment  of  diseases  of  the 
cardiac  valves,  properly  so  called,  reduces 
itself  to  the  treatment  of  their  effects. 
To  these  we  must  therefore  refer  in  brief 
detail. 

1.  Verjr  little,  and  perhaps  nothing,  is 
known  of  any  effectual  treatment  for" the 
contamination  of  the  blood  with  morbid 
materials,  which  is  so  apt  to  occur  in  the 
more  acute  forms  of  valvular  disease,  or 
for  the  occurrence  of  embolism  in  the 
larger  vessels.  Quinine  would  seem  to  be 
indicated  in  the  former  condition,  and 
may  perhaps  be  of  some  service  ;  but 
Lancereaux  observes  that  its  failure  has 
often  been  demonstrated  in  cases  that  had 
been  mistaken  for  ague,  and  had  there- 
fore been  treated  with  this  drug.  The 
mineral  acids  are  recommended  by  Fried- 
reich. I  am  not  aware  that  any  evidence 
is  to  be  obtained  as  to  the  use  of  the  sul- 
phites or  hyposulphites,  as  recommended 
by  PoUi  in  septic  conditions,  but  I  should 


conceive  that  there  is,  at  any  rate,  more 
chance  that  they  might  be  useful  in  the 
cases  under  consideration  than  in  the 
specific  fevers  against  which  they  have 
chiefly  been  employed.  Cases  in  which 
"typhoid"  symptoms  occur,  with  hemor- 
rhages into  the  skin  and  mucous  mem- 
branes, &c.,  are  probably  of  necessity 
fatal ;  and  it  is  almost  useless  to  adminis- 
ter the  anmionia,  ether,  and  musk,  which 
are  generally  recommended,  and  which 
at  once  suggest  themselves  to  the  mind  as 
the  drugs  that  can  be  most  appropriately 
given. 

When  there  is  evidence  of  the  occur- 
rence of  embolism  in  any  particular  ar- 
tery, it  is  possible  that  the  administration 
of  ammonia,  as  suggested  by  Dr.  Richard- 
son,' may  favor  the  solution  of  the  coagu- 
lum — if  indeed  he  is  right  in  attributing 
success  to  this  treatment  m  cases  of  fibri- 
nous deposition  within  the  heart.  The 
plan  which  he  recommends  is  the  admin- 
istration of  ten-minim  doses  of  the  liquor 
ammonise  in  iced  water,  every  hour,  with 
three  to  five-grain  doses  of  the  iodide  of 
potassium  every  alternate  hour. 

2.  The  changes  which  diseases  of  the 
cardiac  valves  induce  in  the  circulation 
of  tlie  blood,  and  in  the  several  chambers 
of  the  heart,  are  capable  of  being  modi- 
fled  in  a  very  remarkable  degree  by  va- 
rious medicines  and  modes  of  treatment ; 
and  to  these  we  must  now  turn  our  atten- 
tion, following  as  far  as  possible  the  same 
order  which  was  adopted  in  the  account  of 
these  changes  given  in  pages  .894  to  404. 

In  cases  of  aortic  regurgitation,  so  long 
as  the  state  of  the  ventricle  is  such  as 
perfectly  to  compensate  for  the  valvular 
defect,  medicinal  treatment  is  scarcely 
applicable.  Patients  admitted  into  an 
hospital  sometimes  lose  all  their  symp- 
toms as  a  consequence  of  the  rest  which 
they  obtain,  and  which  is  so  essential  to 
them.  The  avoidance  of  all  violent  or 
straining  efforts  should  in  fact  be  insisted 
on  in  this,  even  more  than  in  other  forms 
of  cardiac  disease,  on  account  of  the 
marked  tendency  to  sudden  death,  which 
must  always  be  borne  in  mind. 

Por  the  less  severe  effects  of  aortie  re- 
gurgitant disease,  the  slighter  degree  of 
malaise  and  discomfort  caused  by  it, 
senega  is  the  common  remedy.  It  is  diffi- 
cult to  say  how  this  drug  acts ;  and  as 
ammonia  is  generally  given  with  it,  this 
has  been  supposed  to  be  the  really  effi- 
cient remedy.  I  have,  however,  repeatedly 
prescribed  it  alone,  and  patients  have 
sometimes  declared  that  it  has  given  them 
distinct  relief  I  am  therefore  disposed 
to  believe  that  it  is  of  yalue,  and  the  more 
so,  as  the  late  Dr.  Barlow  (a  physician  of 
much  experience  in  such  matters)  used  to 
teach  that  in  many  cases  only  moderate 

I  Med.  Press  and  Circular,  Nov.  20,  1872. 
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doses  could  be  borne.  The  dose  usually 
given  is  half  an  ounce  to  an  ounce  of  the 
infusion,  witli  or  without  half  a  drachm 
or  a  draclim  of  the  tincture,  and  perhaps 
the  same  quantity  of  the  aromatic  spirits 
of  ammonia,  or  five  grains  of  carbonate 
of  ammonia. 

When  compensation  fails  in  aortic  re- 
gurgitant disease,  we  have  seen  that 
eflects  are  developed  which  are  identical 
with  those  that  occur  in  mitral  disease. 
They  require  the  same  treatment,  which 
I  shall  describe  in  tlie  next  paragrapli. 

In  the  treatment  of  a  case  of" "mitral 
disease" — using  that  term  for  the  moment 
in  its  widest  sense — the  primary  point  is 
the  due  regulation  of  the  contractions  of 
the  left  ventricle,  for  which  we  have  in 
digiUdis  a  remedj^  of  wonderful  power. 
Within  the  last  fe-\v  years  a  great  change 
has  taken  place  in  our  views  as  to  the  ac- 
tion of  this  herb,  and  our  knowledge  is 
very  much  more  accurate  than  it  for- 
merly was.  The  older  opinion  was  that 
it  enfeebled  the  power  of  the  heart,'  and 
.  therefore  that  dangerous  effects  might  in 
certain  cases  follow  its  administration, 
from  its  tendency  to  cause  fatal  syncope. 
It  is  true  that  Dr.  Withering  in  the  last 
century  stated  it  to  be  most  useful  in 
those  cases  of  dropsy  in  which  the  pulse 
was  feeble  or  intermitting,  declaring  also 
that  it  seldom  succeeded  in  men  witli  a 
tight  and  cordy  pulse.  But  its  good  ef- 
fects in  such  cases  were  attributed  to  its 
diuretic  action,  not  to  its  having  any 
power  of  strengthening  a  feeble  heart. 

Within  the  last  few  years,  however,  it 
has  been  demonstrated  that  the  action  of 
digitalis  on  the  heart  is  in  fact  that  of  a 
tonic.  The  proofs  of  this  are  varied.  In 
cold-blooded  animals,  in  which  the  car- 
diac pulsations  can  be  watched  after  ex- 
posure of  the  organ,  digitalis  causes  spasm 
of  the  left  ventricle,  Ijcginning  at  isolated 
points  in  its  wall,  and  finally  affecting  its 
whole  substance,  so  that  its  beats  cease, 
and  it  remains  rigidly  contracted  and 
white.  In  conjunc-tion  with  Dr.  Steven- 
son, I  some  years  ago  performed  a  num- 
ber of  experiments  on  frogs,  in  which  this 
result  was  uniformly  observed.^  In  the 
higher  animals  it  is  less  easy  to  study  di- 
rectly the  action  of  digitalis  on  the  heart, 
but  according  to  rothergill,^  Handfleld 
Jones  and  Fuller  have  nottced  similar 
effects  as  regards  the  state  of  the  heart 
after  death  in  mammals. 

The  present  doctrine  with  regard  to 
digitalis,  then,  is  that  it  strengthens  the 
heart's  contractions.    It  is  true  that  when 

■  Pereira's  Mat.  Med.,  4th  ed.,  1855,  vol. 
ii.  p.  5.36. 

2  Proc.  of  the  Roy.  Soc.  1865 ;  Guy's  Hosp. 
Rep.  1866. 

'  "Digitalis:  its  mode  of  action  and  its 
use,"  1871. 


very  large  doses  are  given,  the  pulse  may 
become  Aveak,  frequent,  and  intcrmittfut ; 
but  this  is  supposed  to  be  due  to  the  fact 
that  the  ventricle  is  in  a  state  of  spasm, 
and  therefore  that  its  beats  are  imperfect, 
and  throw  but  a  small  quantity  of  blood 
into  the  arteries. 

Tiius  the  cases  of  heart  disease  in  which 
digitahs  is  most  useful  are  tliose  in  which 
the  organ  beats  feelily  and  irregularly,  in 
which  a  condition  ot  "asystolie"  exists, 
and  in  which  the  pulse  presents  the 
sphygmographic  characters  indicated  at 
p.  745.  In  such  cases  the  action  of  the 
remedy  is  to  diminish  the  frequency  of 
the  cardiac  pulsations,  to  make  them  reg- 
ular, and  to  increase  their  force. 

Among  affections  of  the  cardiac  valves, 
"mitral  regurgitant  disease"  is  that  one 
which  most  commonly  presents  the  indi- 
cations for  the  administration  of  digitalis ; 
and  in  a  large  proportion  of  cases  of  this 
kind,  great  relief  is  afforded  by  the  rem- 
edy ;  the  symptoms  may  for  a  time  be 
entirety  removed,  and  the  patient  restored 
to  a  state  of  apparent  health.  On  the 
other  hand,  it  is  often  useless  and  perhaps 
injurious  in  cases  of  mitral  stenosis ;  for 
the  left  ventricle  in  the  earlier  stages  of 
this  affection  generally  contracts  regularly 
and  with  due  force,  as  is  apparent  from 
the  normal  character  of  the  pulse.  At  a 
later  period  in  the  course  of  mitral  steno- 
sis, digitalis  is  often  very  useful ;  but  the 
physical  characters  of  the  diseases  are 
then  less  distinctive  ;  it  is  often  difficult 
or  even  impossible  to  determine  its  exact 
nature.  Again,  in  aortic  regui'gitation, 
when  the  hypertrophied  ventricle  is  car- 
rying on  the  circulation  vigorously,  digi- 
talis often  aggravates  all  the  symptoms  ; 
and  if  the  patient  should  die  suddenly,  it 
is  liable  to  the  charge  of  having  caused 
the  fatal  result,  a  charge  which  cannot  be 
refuted,  and  is  probably  often  justly  made 
against  the  drug.  But  Dr.  Kinger  has 
shown  that  the  existence  of  aortic  dis- 
ease does  not  contraindicate  the  use  of 
digitalis,  if  the  symptoms  suggest  its  ad- 
ministration. When  there  is  dilatation  of 
the  heart  (rather  than  hypertrophy),  and 
the  pulse  is  feeble,  frequent,  fluttermg, 
and  (above  all)  irregular,  it  may  be  g-iven 
with  a  fair  expectation  that  it  wdl  afford 
relief. 

The  dose  of  digitalis  is  a  matter  ot  some 
importance  ;  a  drachm  of  the  infusion_  is 
enoun-h  to  begin  with,  or  five  or  ten  mm- 
ims  of  the  tincture.  According  to  Dr. 
rotherf'ill,  the  injurious  effects  of  digitalis 
in  aortfo  disease,  ivith  hypertrophy  of  the 
left  ventricle,  may  be  avoided  by  employ- 
inn-  very  minute  doses,  which  will  m  such 
cases  do  as  much  good  as  is  produced 
under  ordinary  circumstances  by  larger 
quantities  of  the  remedy. 

It  is  doubtful  whether  any  other  reme- 
dies are  capable  of  exerting  the  same  ac- 
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tion  as  digitalis  on  the  diseased  human 
heart.  Dr.  Stevenson  and  I  found  that 
squill  and  two  species  of  helleborus  {H. 
viridis  and  niger)  produced  the  same  pe- 
culiar effects  in  the  healthy  frog.  Vcra- 
trum  viride  is  often  supposed  to  resemble 
digitalis  in  this  respect ;  and  in  America 
it  has  been  largely  used  to  diminish  the 
frequency  of  the  heart's  beats.  But  in 
frogs  its  action  is  the  very  opposite  of 
that  of  digitalis ;  it  rather  resembles  aco- 
nite, paralyzing  the  heart,  which,  when 
it  stops,  is  dilated  and  of  a  deep  purple 
color. 

The  treatment  for  the  hackiccird  effects 
of  diseases  of  the  valves  of  the  heart  must 
of  course  aim  at  reducing  the  increased 
tension  in  the  pulmonary  and  venous  sys- 
temic vessels,  upon  which  these  eilects 
depend.  And  there  are  two  principal 
ways  in  which  this  can  be  done.  The 
first  is  the  removal  of  a  portion  of  the  ve- 
nous blood  bj'  venesection,  leeches,  or  cup- 
ping. Now,  if  we  take  into  consideration 
the  fact  that  blood  is  forced  into  the  veins 
from  the  capillaries  in  a  continuous  stream, 
we  shall  not  at  first  suppose  that  much 
benefit  is  likely  to  accrue  from  the  abstrac- 
tion of  a  few  ounces  of  blood  from  one  part 
of  the  venous  system.  It  seems  like  taking 
a  cupful  of  water  from  a  pail  that  is  run- 
ning over  with  the  supply  from  a  spring. 
"\Ve  cannot  help  imagining  that  the  veins 
will  almost  instantly  become  again  dis- 
tended. But  there  is  abundant  evidence 
to  show  that  such  a  supposition  is  erro- 
neous. Thus  the  htcmoptysis  which  ac- 
companies pulmonary  apoplexy  often  re- 
lieves the  patient's  breathing  for  several 
days  or  even  weeks ;  and  nausea  and 
vomiting,  due  to  congestion  of  the  stom- 
ach, are  frequently  removed  for  a  consid- 
erable time  by  an  attack  of  hasmatemesis. 
It  is  clear  that  the  relations,  as  regards 
tension,  of  the  diflerent  parts  of  the  cir- 
culating sj'Stem  can  be  much  more  stead- 
ily maintained  than  one  would  at  first 
sight  have  imagined.  Equally  decided 
are  the  therapeutical  proofs  of  the  same 
flict.  The  withdrawal  of  a  small  quantity 
of  venous  blood  is  often  attended  with  the 
most  beneficial  results  in  cases  of  heart 
disease.  Perhaps  the  most  striking  ex- 
ample that  I  can  cite  is  one,  recorded  by 
Dr.  Dickins<m,'  of  a  man  who  had  rup- 
tured almost  all  the  chordse  of  the  poste- 
rior flap  of  the  mitral  valve.  "This  pa- 
tient was  frequently  relieved  temporarily 
by  the  abstraction  of  blood.  He  was  fre- 
quently cupped,  alwaj'S  with  apparent  re- 
lief of  the  dyspno^a  and  distress.  To- 
wards the  close  of  his  sufferings,  when, 
though  there  was  much  cardiac  action, 
the  pulse  was  nearly  imperceptible,  and 
the  patient  was  approaching  a  condition 
of  collapse,  with  much  dyspnoea  and  blue- 

'  Path.  Trans,  xx.  p.  151. 


ness  of  the  face,  eight  ounces  of  blood 
were  taken  by  venesection,  with  imme- 
diate and  decided  relief,  the  pulse  recov- 
ering itself  as  the  blood  flowed,  while  the 
distress  of  the  patient  was  much  lessened. 
The  improvement,  however,  was  only 
temporary.  The  patient  died  the  follow- 
ing night. ' ' 

The  extreme  gravity  of  the  lesion  in 
this  case  seems  to  render  it  worthy  of 
being  quoted.  If  the  removal  of  blood 
could  give  relief  when  one-half  of  the  mi- 
tral valve  "had  lost  all  valvular  action, 
and  swung  uselessly  from  its  base,"  there 
is  hardly  any  case  in  which  one  need  de- 
spair of  its  doing  good.  In  the  ordinary 
forms  of  valvular  disease  it  is  often  use- 
ful, and  the  relief  afforded  by  it  is  some- 
times maintained  for  several  days,  or  even 
weeks,  so  as  to  allow  time  for  the  opera- 
tion of  other  remedies.  The  application 
of  leeches  to  the  epigastrium  relieves  the 
sickness  and  nausea  due  to  congestion  of 
the  stomach  ;  probably  they  would  be  still 
more  useful  if  applied  near  the  anus. 

The  other  method  of  relieving  the  en- 
gorged pulmonary  and  venous  systemic 
circulation  is  by  removing,  not  blood 
itself,  but  its  watery  part  alone  ;  in  other 
words  by  giving  purgatives  and  diuretics. 
Among  the  former  remedies,  the  hydra- 
gogues  are  of  course  to  be  preferred ; 
jalap,  or  even  elaterium,  scammony,  sa- 
lines, &c.  As  regards  diuretics,  it  has 
already  been  observed  that  one  of  the 
principal  indications  of  the  favorable  ac- 
tion of  digitalis  is  its  increasing  the  flow 
of  urine,  sometimes  to  an  enormous  ex- 
tent. Whatever  view  may  be  taken  of 
the  theory  of  its  action,  there  is  no  doubt 
about  the  fact.  Other  remedies  which 
are  supijoscd  to  act  as  diuretics  in  the 
diseases  under  consideration  are  squill, 
juniper,  broom,  and  cream  of  tartar.  Co- 
paiba is  sometimes  very  useful.  I  have 
notes  of  one  case  of  mitral  disease  which 
had  previously  resisted  various  kinds  of 
treatment,  and  in  which  ascites  and  ana- 
sarca rapidly  vanished  under  the  admin- 
istration of  a  simple  copaiba  mixture.  I 
shall  never  forget  the  gratification  of  the 
patient  as  the  loops  of  string  that  held 
his  trousers  together  soon  became  unne- 
cessary, and  the  buttons  themselves  had 
to  be  moved  again  and  again,  in  adapta- 
tion to  the  rapidly-decreasing  girth  of  his 
belly.  Dr.  Wilks  has  recently  found  the 
resin  of  copaiba  no  less  effectual,  as  it  is 
certainly  more  pleasant. 

3.  The  third  group  of  effects  of  disease 
of  the  cardiac  valves — the  symptoms  sub- 
jectively experienced  by  the  patient— are 
frequently  capable  of  great  relief  by  med- 
ical treatment,  but  too  often  resist  all  the 
physician's  efforts,  and  make  the  termi- 
nation of  a  case  of  this  kind  almost  more 
distressing  and  painful  than  that  of  any 
other  disease. 
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The  obvious  remedies  for  dyspnoea,  pal- 
pitation, and  tlie  sense  of  pressure  and 
weight  in  the  epigastrium,  are  tlie  etliers 
and  ammonia,  especially  when  combined 
with  digitalis,  if  the  nature  of  the  disease 
should  be  such  as  to  indicate  its  employ- 
ment. The  application  of  a  large  bella- 
donna plaster  to  the  cardiac  region  often 
gives  considerable  relief  to  local  pain  and 
to  palpitation. 

Hyoscyamus  is  commonly  given  as  an 
anodyne  in  these  cases  ;  but  I  have  not 
seen  it  do  very  much  good.  Opium  is 
generally  said  to  be  inadmissible,  or  to  be 
used  only  with  great  caution.  On  tbe 
other  hand,  it  would  appear  that  the  sub- 
cutaneous injection  of  morphia  may  be 
employed  with  safety,  and  with  the  most 
marked  results.  Its  use  has  been  espe- 
cially advocated  by  Dr.  Allbutt.'  He 
uses  the  liydrochlorate,  in  doses  of  one- 
tenth  to  onc-tliird  of  a  grain.  It  is  espe- 
cially useful,  he  says,  in  cases  of  mitral 
regurgitation,  "when  the  head  is  full  of 
venous  blood,  and  distress  and  stupor 
seem  striving  together.  An  injection  of 
morphia  three  or  four  times  a  week,  by 
tranquillizing  the  heart,  and  allowing  the 
circulation  to  recover  its  freedom,  sets 


free  also  the  organs  that  are  oppressed 
.  .  .  Directly  and  immediately  the  in 
jection  seems  to  affect  the  chest  almos 
alone.  The  face  generally  becomes  les 
turgid,  and  its  expression  calmer.  Th' 
heart  becomes  tranquil  and  rhythmical 
.  .  .  The  insufferable  prtecordial  dis 
tress  ceases.  .  .  .  The  quick,  shallow 
anxious  cardiac  dyspnaa  gives  waj'  to  i 
deeper,  slower,  and  easier  movement 
.  .  .  The  patient,  who  has  been  toss 
ing  in  misery,  feels  the  first  tranquil  slee- 
he  has  enjoyed  for  weeks." 

The  attacks  of  angina-like  pain,  whicl 
form  so  important  a  part  of  the  symptom 
in  many  cases  of  aortic  regurgitation,  re 
quire  essentially  the  treatment  of  neu 
ralgias.  I  have  more  than  once  foun^ 
the  regular  administration  of  arsenic  abl 
to  prevent  their  recurrence.  Tlie  parox 
ysuis  themselves  are  often  arrested  b 
the  inhalation  of  ten  drops  of  nitrite  c 
amyl,  or  of  a  few  whiffs  of  chloroform ;  o 
again  by  the  subcutaneous  injection  c 
morphia.  In  one  case  that  I  saw — ii 
which  all  these  were  used  in  succession- 
the  patient  preferred  the  morphia,  as  giv 
ing  him  the  highest  amount  of  relief. 


ATROPHY  OF  THE  HEAET. 

By  W.  R.  Gowees,  M.D. 


Synonym. — Phthisis  of  the  Heart  (old 
writers). 

Definition. — Diminution  in  the  size 
and  weight  of  the  heart,  consequent  on 
diminution  in  the  amount  of  muscular 
tissue  contained  in  its  walls.  Of  these 
characters  the  diminution  in  weight  is 
the  most  important.  An  atrophied  heart, 
according  to  the  common  use  of  the  term, 
is  one  the  weight  of  which  is  less  than 
the  average  weight  for  a  person  of  the 
same  stature.  It  is  said  that,  in  very 
rare  instances,  a  heart,  the  total  muscular 
tissue  of  which  is  lessened,  and  the  weight 
below  the  normal,  may  be  larger  than 
natural,  owing  to  the  dilatation  of  its 
cavities.  The  occurrence  of  such  instances 
is,  by  some  authorities,  denied.  If  they 
occur,  dilatation  is  their  conspicuous  fea- 
ture, and  they  come  inore  accurately  un- 
der that  head.  Diminished  bulk  remains 
a  character  of  those  forms   of  atrophy 

'  Practitioner,  iii.  p.  342. 


which  may  most  conveniently  be  consid 
ered  under  this  designation.  On  th 
other  hand,  the  muscular  tissue  of  th 
heart  may  be  lessened  in  quantitv,  ma; 
have  undergone  atrophy,  when  there  i 
increase  of  other  elements  in  the  cardia 
wall.  In  such  cases  the  weight  of  th 
heart  is,  as  a  rule,  not  diminished,  an( 
these  instances  are  considered  under  th 
head  of  the  special  degenerations.  Onl; 
those  rare  examples  will  be  here  alludei 
to  in  which  the  weight  of  a  heart  S' 
changed  is  less  than  normal. 

History.  —  The  important  function 
always  attributed  to  the  heart  renderei 
its  atrophy  a  more  anomalous  condition 
in  the  eye's  of  the  earlier  observers,  thai 
its  enlar'iiement.  Accordingly  we  find  tha 
this  condition  early  attracted  attention 
Pliny  states  that  the  kings  of  Egypt  notei 
its  occurrence.  Eiolanus  alluded  to  it 
and  ascribed  it  to  deficiency  of  the  peri 
cardial  fluid.  A  well-marked  case  wa 
recorded  by  Soumain  at  the  beginning  c 
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the  last  century.'  Seuac,  in  1749,  de- 
scribed it  carefully  in  his  treatise  on  the 
heart, ^  which  probaljly  remains  the  longest 
monograph  yet  written  on  cardiac  ana- 
tomy and  pathologj'.  Allan  Burns,  in 
1809,  described  some  very  characteristic 
examples.^  It  is  not  meutioned  by  Cor- 
visart,  who  wrote  nearly  at  the  same 
time.  Merat,  in  ISlS,"*  alluded  to  seve- 
ral instances  which  he  had  seen,  and  Ber- 
tin,  in  1824,  gave  a  full  occount  of  it, 
while  by  his  editor,  Bouillaud,^  varieties 
were  subsequently  discriminated,  which 
have  since  been  recognized  by  most  writers 
on  the  subject. 

VAraETiES. — Forms  of  cardiac  atrophy 
have  been  distinguished  corresponding  to 
the  varieties  of  cardiac  hypertrophy. 
Thus,  reduction  in  the  weight  of  the  heart 
due  to  mere  attenuation  of  the  walls,  the 
cavities  remaining  of  normal  size,  was 
termed  by  Bouillaud,  simple  atrophy. 

Reduction  in  size  of  the  heart,  with 
diminution  in  the  size  of  its  cavities,  so 
that  they  still  bear  the  normal  proportion 
to  the  heart,  is  the  concentric  atrophy  of 
Bouillaud  and  Walshe,^  the  simple  atrophy 
of  Ilayden.' 

Attenuation  of  the  cardiac  walls  and 
diminished  weight  of  the  heart,  with  in- 
crease in  the  size  of  the  cavities,  is  the 
eccentric  utrnphy  of  Bouillaud,  Forster, 
"Walshe,  and  others.  These  cases,  as  just 
stated,  came  more  properly  under  the 
head  of  dilatation.  Hayden  applies  the 
term  "eccentric  atrophy"  to  a  condition 
of  heart,  examples  of  which  must  be  very 
rare,  in  which  the  walls  are  attenuated, 
the  whole  heart  smaller,  but  the  cavities 
larger  than  normal.  As  "concentric 
atrophy"  he  classes  hearts  which  are 
smaller  than  normal,  have  the  walls  rela- 
tively thickened,  and  the  cavities  reduced 
in  capacity.  This  variety  was  described 
by  'Merat  in  1813.  It  may  be  doubted 
whether  either  of  these  two  varieties  has 
any  real  existence  :  the}-  probably  repre- 
sent only  states  of  contraction  or  relaxa- 
tion in  atrophied  hearts.  Chomel  distin- 
guished two  varieties  according  to  the 
cause  of  the  atrophy — the  congenital  and 
accidental.^ 

'  Relation  de  I'oiiverture  d'une  femme 
presque  sans  cceur.     Paris,  1728. 

2  Traits  de  la  Structure  du  Coeur,  de  son 
action  et  de  ses  maladies.  Paris,  1749,  torn, 
ii.  p.  393. 

^  Allan  Bnrns,  Observations  on  Diseases  of 
the  Heart.     Edinburfrh,  1809,  p.  110. 

*  Dictionnaire  des  Sciences  IKdicales,  Art. 
Co.-ur. 

5  Traitfi  cliniqne  des  Maladies  du  Coeur. 
2ieme  edition.     Paris,  1841. 

^  Diseases  of  the  Heart  and  Great  Vessels. 
Fourth  edition.     London,  1873,  p.  276. 

'  Diseases  of  Heart  and  Aorta,  1875,  p.  585. 

^  Dictionnaire  en  30  volumes. 


[Allied  to  cardiac  atrophy,  is  atxmy  of 
the  heart ;  tending,  of  course,  towards 
atrophy.  This  is  met  with,  sometimes, 
as  a  result  of  overwork,  producing  cardiac 
exhaustion.  During  the  civil  war  in  the 
United  States,  cases  of  this  kind  were  ob- 
served and  reported  upon,  about  the  same 
time,  by  Drs.  8tille,  Da  Costa,  and  my-  ( 
self,'  as  seen  and  treated  inU.  JS.  General 
Hospitals  in  Philadelphia.  Soldiers  who 
had  been  (particularly  in  the  "peninsular 
campaign"  of  McClellan  in  Virginia)  ex- 
posed to  severe  over-exertion  in  march- 
ing, with  deficiency  both  of  rest  and  food, 
were  rendered  unfit  for  duty,  without  evi- 
dence of  any  organic  disease.  In  these 
cases,  the  pulse  ivas  small,  abnormally 
rapid  (85  to  100  beats  per  minute)  when 
quite  at  rest,  and  greatly  accelerated  (up 
to  120  or  130)  even  by  slight  exertion, 
such  as  walking  slowly  across  a  room. 
Any  considerable  eflbrt  would  cause  dys- 
pnoea and  general  distress.  On  physical 
examination,  the  impulse  of  the  heart 
was  found  to  be  feeble.  Dulness  of  reso- 
nance upon  percussion  was  not  unusually 
extended.  The  sounds  of  the  heart  were 
not  altered,  except  in  the  diminution  of 
the  duration  and  force  of  the  first  somid, 
making  it  more  than  normally  like  the 
second  sound. 

From  the  absence  both  of  symptoms  and 
physical  signs  to  prove  the  existence  of 
any  ordinary  form  of  heart  disease,  some 
of  these  patients  were,  under  medical  in- 
spection, suspected  of  malingering. 
When  sent  back  to  duty,  however,  a  short 
time  sufficed  to  show  their  real  disability. 
Rest  for  a  consideraljle  period  with  good 
food  and  tonics  resulted  in  gradual  im- 
provement. No  fatal  case  occurred  to 
give  opportunity  for  autopsy. 

"Irritable  heart"  is  the  expression  pre- 
ferred by  some  who  have  studied  these 
cases,  todescribe  their  condition.  Myers,' 
Parkes,  and  others  have  noticed  in  the 
soldiers  of  the  British  army  a  greater  tend- 
ency to  functional  disorders  of  the  heart 
than  exists  in  the  same  class  of  men  in 
ci^■il  life.  Faulty  accoutrements  are  rea- 
sonably blamed  for  this.  Some  of  the 
cases  described  by  these  authors  recall  the 
historv  of  those  just  mentioned,  as  exam- 
ples of  cardiac  exhaustion  and  atony. 

It  is  not  hard  to  account  for  the  patho- 
geny of  such  an  affection.  Increase  of  the 
work  imposed  upon  the  muscular  tissue 
of  the  heart  is  familiarly  known,  under 
ordinary  conditions,  to  produce  hyper- 
trophy. This  follows  the  general  law  ot 
muscular  exercise  and  nutrition.  But, 
when  overwork  of  the  heart  is  compelled, 
as    by  rapid   marching,    with   accoutre- 

['  Amer.  Journal  of  Med.  Sciences,  Jnly, 
1864.] 

[2  Prize  Essay  on  Diseases  of  the  Heart 
among  Soldiers.     London,  1870.] 
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ments,  etc. ,  to  carry,  for  many  days,  per- 
haps weeks,  together,  and,  at  the  same 
time,  not  only  Httle  chance  is  left  for 
sleep,  but  food  is  deficient  in  quantity  and 
quality,  instead  of  increase  of  power,  ex- 
haustion must  result.  The  time  required 
for  recovery  of  the  tone  and  energy  of  the 
heart,  under  such  circumstances  may  be 
extended  tlirough  several  months. — H.] 

Causes. — Smallness  of  heart  may  be  a 
congenital  or  an  acquired  condition. 

A.  Congenital  atrophy  is  usually  well 
marked.  The  heart  of  an  adult  other- 
wise free  from  disease  may  not  exceed 
that  of  a  child  six  or  seven  years  old,  as 
in  an  example  mentioned  by  Allan  Burns. 
The  immediate  causes  of  this  condition 
are  unknown.  Hereditary  influence  has 
not,  hitherto,  been  traced.  It  is  said  to  be 
more  common  in  women  than  in  men. 
The  subjects  of  it  may  be  in  other  re- 
spects well  formed,  but  sometimes  it  has 
appeared  to  be  part  of  a  more  general 
arrest  of  development,  shown  by  a  childish 
aspect  and  defective  development  of  the 
sexual  organs.  Parrot'  doubts  the  con- 
genital nature  of  these  cases,  and  believes 
them  to  be  due  to  a  simultaneous  arrest 
of  the  growth  of  the  heart  and  of  the 
sexual  organs,  occurring  at  puberty. 

B.  Acquired  atrophy  may  be  the  result 
of  general  or  local  causes.  The  chief 
general  causes  are  chronic  wasting  diseases, 
in  which  the  heart  frequently  undergoes 
diminution  in  size.  This  may  occur  in 
cancer,  phthisis,  syphilis,  chronic  suppu- 
ration, diabetes.  According  to  the  statis- 
tics of  Quain,^  the  heart  is  small  in  about 
half  tlie  cases  of  phthisis,  and  the  diminu- 
tion in  size  is  rather  more  frequent  in 
women  than  in  men.  Out  of  171  cases,  it 
was  small  in  5.3  per  cent,  of  the  males,  in 
67  per  cent,  of  the  females.  There  is  no 
evidence  of  any  special  influence  exercised 
by  these  diseases  on  the  heart.  The  organ 
apparently  wastes  in  common  with  the 
rest  of  the  body,  in  consequence  of  the 
defective  nutrition. 

The  heal  causes  are  such  as  influence 
directly  the  nutrition  of  the  heart.  JSfar- 
rowing  of  the  coronary  arteries  is  said  to  be 
an  occasional  cause.  The  influence  of 
this  condition  is  to  be  more  distinctly 
traced  in  the  production  of  local  degener- 
ation. Walshe,  however,  regards  the  in- 
fluence of  pressure  in  causing  local  atrophy 
as  due  to  its  eftect  on  the  blood  supply. 

Compression  of  the  heart  is  apparently, 
in  some  cases,  a  cause  of  its  atrophy.  The 
heart  has  been  found  small  in  long-con- 
tinued pericardial  effusion.,  and  the  condi- 
tion has  been  compared  to  the  contraction 

'  Dictionnaire  Encyclop^dique  des  Sciences 
Medicales,  1876,  art.  Cceur. 

2  Lumleian  Lectures,  1872.  Abstract  in 
Lancet,  vol.  i.  p.  426. 


of  a  lung  in  long-continued  eff'usion  into 
the  pleura.  PerkarOAal  adhesions  have 
been  supposed  in  some  cases  to  have  caused 
cardiac  atrophy.  The  association  of  the 
two  conditions  was  first  pointed  out  by 
Chevers.'  Hypertrophy  and  dilatation 
are  more  frequent  consequences.  Ken- 
nedy^  found  atrophy  in  only  five  out  of 
ninety  cases  of  pericardial  adhesion  with- 
out valve  disease.  The  contraction  of 
tough  lymph,  resulting  from  pericarditis, 
has  in  some  cases  been  associated  with 
very  distinct  atrophy  of  tlie  subjacent 
portion  of  the  heart.^  Walshe  corrobo- 
rates this,  but  believes  that  the  effect  is 
due  to  pressure  upon  the  arteries.  Com- 
pression by  fatty  tissue  sometimes  leads  to 
atrophy  of  the  muscular  fibres,  especially 
when  the  fat  is  infiltrated  among  them. 
The  instances  of  this  change  in  which  the 
heart  is  smaller  than  the  normal  are  very 
rare.  Wilks  and  Moxon  mention  such  a 
case  as  an  example  of  "  fatty  atrophy. " 
The  heart  weighed  only  5|-  oz. 

Local  atrophy,  aifecting  one  part  of  the 
heart,  is  due  most  commonly  to  the  last- 
described  condition,  to  local  infiltration 
with  fat.  Occasionally,  the  limited  posi- 
tion of  contracting  lymph,  or  narrowing 
of  one  coronary  artery,  may  have  the 
same  efiect. 

Pathological  An^atomy. — A  heart 
the  subject  of  atrophy  is,  as  already  stated, 
lessened  in  weight.  The  heart  of  an  adult 
may  weigh  only  six,  five,  or  even  four 
ounces.  Quain  mentions  an  instance  of 
the  heart  weighing  only  1  oz.  14  drs.  in 
the  case  of  a  girl  aged  fourteen,  who  died 
of  phthisis.^  Its  size  is  also  lessened. 
The  circumference  at  the  base  may  be 
only  six  inches.  Chomel  has  recorded  an 
instance  in  which  the  heart  of  an  adult 
did  not  exceed  in  size  a  hen's  egg.  The 
thickness  of  the  walls  depends  chiefly  on 
the  condition  of  the  heart,  whether  con- 
tracted or  relaxed.  The  degree  of  con- 
traction may  be  estimated  by  the  size  of 
the  cavity.  In  cases  of  acquired  atrophy 
almost  all  the  adipose  tissue  has  disap- 
peared from  the  surface,  on  which  the 
vessels  stand  out  conspicuously.  There 
is  often  serous  infiltration  of  the  fibrous 
tissue  from  which  the  fat  has  been  re- 
moved. The  texture  of  the  heart  may  be 
little  chansied,  or  it  may  be  pale  in  color 
and  softer"  than  natural.  On  the  other 
hand,  it  may  be  dark,  dense,  and  tougher 
than  natural.  The  change  depends  on 
the  presence  and  form  of  degeneration, 
whether  fatty  or  fibroid,  partly  also  on 
the   accumulation    of   pigment   granules 


1  Guy's  Hosp.  Reports,  vol.  vii. 

2  Edin.  Med.  Journal,  1858. 

3  An  observation  of  this  kind  was  recorded 
by  Malpighi. 

'  *  Lumleian  Lectures,  loo.  cit. 
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within  the  fibres.  The  microscope  shows 
the  primitive  bundles  to  be  lessened  in 
size.  The  fibres  are  often  fattily  degen- 
erated ;  their  striation  is  lessened,  some- 
times indistinguishable.'  The  fibrous 
tissue  between  the  bundles  may  be  in- 
creased in  quantity.  Occasionally,  espe- 
cially in  the  old,  brownish  pigment  may 
encircle  the  nuclei  of  the  fibres,  or  be 
uniformly  distributed  through  their  sub- 
stance. When  it  occurs,  the  pigmenta- 
tion is  usually  generally  distributed 
through  the  heart,  and  gives  its  substance 
a  reddish-brown  tint.  Eindfleisch^  has 
described  it  as  a  special  form  of  atrophy 
— "brown  atrophy."  Friedreich  believes 
that  tlie  pigment  is  derived  from  the  col- 
oring matter  of  the  muscle. 

Associated  conditions,  causing  the  atro- 
phy, may  coexist.  The  various  general 
conditions,  cancer,  phthisis,  &c.,  may  be 
present.  Pericardial  changes,  effusion, 
lymph,  plates  of  calcification,  fatty  accu- 
mulation, may  compress  the  heart,  or 
there  may  be  from  some  cause  oljvious 
reduction  iu  size  of  the  coronary  artery. 
The  pericardial  fluid  is,  according  to  Bam- 
berger, often  increased  in  quantity  as  a 
consequence  of  the  cardiac  atrophy. 

Sy:mi»toms. — The  physical  signs  of  atro- 
phy depend  on  the  lessened  bulk  and 
diminished  force  of  the  heart.  The  extent 
of  dulness,  especially  the  deep  dulness,  is 
smaller  than  normal.  To  be  significant 
the  diminution  must  be  independent  of 
emphysema  or  any  lung  condition  obscur- 
ing the  cardiac  dulness.  The  impulse  is 
weak,  and  felt  over  a  small  area.  The 
sounds  may  be  lessened  in  intensity,  or 
they  may  be  unchanged.  The  latter  has 
been  the  case  in  Walshe's  experience. 
The  pulse  is  small,  the  patient  weakly. 
When  due  to  a  local  cause  the  symptoms 
of  the  local  causative  condition,  pericar- 
dial effusion,  &c.,  are  often  present.  Pal- 
pitation, dyspnoea,  and  dropsy,  are  said 
to  occur  in  cases  of  acquired  atrophy  from 
local  malnutrition.     The  quantity  of  blood 

'  The  "yellow  atrophy"  of  Rindileisch  is 
fatty  dpj^oneration. 

2  Patliologisohe  Grewebelehre,  1875,  p.  126. 


remains  unchanged,  and  the  small  heart 
obstructs  the  circulation.     When  due  to  a 
general  state,  the  heart  suffers  in  common 
with  the  blood  and  the  rest  of  the  system 
so  that  the  special  failing  is  unnoticed. 

The  general  conditions  associated  with 
atrophy  of  the  heart  were,  in  part  at  least 
attributed  by  the  earlier  writers  to  the 
infiuence  of  the  cardiac  state.  Phthisis 
especially  was  believed  to  be  entirely  due 
to  the  small  size  of  the  heart,  so  often 
found  associated  with  it.  It  is  customary 
now,  as  already  stated,  to  regard  the 
small  size  of  the  heart  as  secondary  to  the 
general  state,  and  to  attribute  to  it  no 
causative  influence. 

Diagnosis.  —  In  determining,  post 
mortem,  the  existence  of  atrophy,  weight 
should  be  taken  as  the  test.  The  error  of 
mistaking  contraction  for  atrophy  fl'ill 
thus  be  avoided.  Burns  suggested,  as  a 
means  of  avoiding  the  same  error,  a  com- 
l>arison  between  the  size  of  the  heart  and 
of  the  pericardium.  The  size  of  the  body 
should  always  be  taken  into  consideration. 
It  is  rarely  that  atrophy  of  the  heart  can 
be  diagnosed  during  life.  It  may  be  sus- 
pected when  a  weak  impulse  and  dimin- 
ished dulness  coincide  with  signs  of  car- 
diac failure  and  with  some  recognized 
causal  condition. 

Prognosis.  —  Little  can  be  done  to 
remedy  the  condition,  even  when  its  ex- 
istence is  recognized.  The  prognosis  is 
therefore  unfavorable,  but  it  is  always 
subordinate  to  that  of  the  condition  to 
which  the  atrophy  is  secondary. 

Treatment. — The  treatment  is  in  the 
main  that  of  the  causal  state.  In  general 
wasting  diseases  the  atrophy  of  the  heart 
corresponds  to  its  diminished  use,  and 
needs  no  special  treatment  beyond  general 
tonics,  cod-liver  oil,  nux  vomica,  &c. 
When  secondary  to  local  changes,  little 
can  be  done  by  treatment  beyond  the  re- 
moval as  far  as  possible  of  the  fluid  press- 
ing on  the  heart,  or  the  diminution,  by 
dietetic  management,  of  accumulations  of 
fat. 
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HYPEETROPHY  OF   THE  HEART. 

By  W.  R.  Gowbrs,  M.D. 


Syis-qnyms.— Enlargement  of  the  Heart, 
Dilatation  of  the  Heart  (old  writers);  Ac- 
tive Aneurism  (Corvisart);  Uniform  En- 
largement of  the  Heart,  distinguished 
from  dilatation  ( Allan  Burns) ;  Hypersar- 
cosis  Cordis  (Lallemand). 

Definition". — An  overgrowth  of  the 
muscular  tissue  which  forms  the  walls  of 
the  heart.  Besides  muscular  tissue  the 
heart  contains  connective  tissue  and  adi- 
pose tissue.  An  increase  in  either  of  these 
constituents  may  be,  and  has  lieeu,  spoken 
of  as  an  element  in  cardiac  hypertrophy. 
Thus  ''fatty  hypertrophy"  and  "con- 
nective tissue  hypertrophy,"  or  "false 
hypertrophy,"  of  the  heart  have  been  de- 
scribed, it  seems  more  in  accordance 
with  the  nomenclature  applied  to  other 
organs  to  consider  these  changes  as  allied 
to  degenerations,  and  to  contine  the  term 
"hypertrophy"  to  increase  in  the  muscu- 
lar tissue  of  the  heart.  Increased  thick- 
ness of  the  endocardium  and  pericardium, 
which  often  coexists  with  muscular  hyper- 
trophy, and  is  sometimes  regarded  as  part 
of  it,  is  described  separately  in  the  articles 
"Endocarditis"  and  "Pericarditis." 

History. — The  earliest  allusions  to  en- 
largement of  the  heart  appear  to  be  those 
of  Nicolaus  Massa  in  1559'  and  of  Vesa- 
hus.  Enlargement  with  thickening  of  the 
walls  was  descriljed  in  the  seventeenth 
century  by  Albertini,  by  our  own  country- 
man Mayow,  and  by  Biancard.  Its  origin 
in  overwork  due  to  obstruction  in  the  cir- 
culation was  clearly  pointed  out  liy  ilay ow, 
who  in  1674  described  the  dependence  of 
hypertrophy  of  the  right  ventricle  on  mi- 
tral consteiction.^ 

'  Nicolaus  Massa,  Anatomife  Liber  Intro- 
ductorius.     Venice,  1559,  p.  56. 

2  "Inasmuch  as  the  blood,  on  account  of 
the  obstruction,  could  not  pass  freely  into  the 
left  ventricle,  it  necessarily  happened  that 
the  vessels  of  the  lungs,  and  also  the  right 
ventricle,  were  distended  with  blood;  as  a 
consequence  the  heart,  particularly  the  right 
ventricle,  would  have  to  contract  more  vio- 
lently, in  order  that  it  might  as  far  as  possi- 
ble propel  the  blood  through  the  lungs  on  to 
the  left  ventricle.  This  again  explains  why 
the  walls  of  the  right  ventricle  were  so  strong 
and  dense,  since  this  chamber,  being  submit- 
ted to  more  violent  action,  would  be  enlarged 


Vieussens'  in  1715  alluded  to  the  origin 
of  hypertrophy  of  the  left  ventricle  in  the 
overwork  caused  by  constriction  of  the 
aortic  orifice,  and  the  efl'ect  of  obstruction 
in  causing  enlargement  was  systematically 
described  by  Senac  in  his  treatise  published 
in  1749.2 

Enlargement  from  overgrowth  without 
dilatation  was  mentioned  by  Morgagui'  in 
1779,  by  Burserius  in  1798,*  and  later  by 
Corvisart  in  1800,  and  distinguished  by 
Allan  Burns  in  1809,  who  recorded  an 
example  of  a  heart  "weighing  several 
pounds,  in  which  the  cavities  were  not 
more  capacious  than  natural."  Corvisart 
gave  a  clear  description  of  the  various 
forms  of  hypertrophy  with  dilatation,  and 
recognized  the  frequency  with  which  the 
left  ventricle  is  aftected.  Although  he 
mentioned  the  occurrence  of  hypertrophy 
without  dilatation,  he  did  not  include  it 
in  his  account  of  the  forms  of  enlarge- 
ment,^ but  described  all  enlargements  of 
the  heart  as  "aneurisms,"  classifying 
them  as  "active"  or  "  passive,"  according 
as  there  was  or  was  not  hypertrophy. 
Bertin,  in  a  memoir  read  before  the  Aca- 
demic des  Sciences  in  1811, <^  pointed  out 

lipyond  the  rest."  Mayow,  Tractatus  medico- 
physici,  Oxonii,  1674.  De  Motu  Musculari, 
cap.  vii.  The  translation  is  that  of  Cockle, 
On  Insufficiency  of  the  Aortic  Valves.  Lon- 
don, 1861. 

'  Traits  du  Co;ur,  1715. 

2  Traite  de  la  Structure  du  Crenr,  de  sou 
action  et  de  ses  maladies,  par  M.  Senac. 
Paris,  1749.     Tom.  ii.  p.  408. 

3  "  Ventriculus  dexter  corveam  quidem 
secundum  naturam,  sed  crassissimas  parietes 
habebat."  De  sedibus  et  Causis  morborum. 
Ex^ist.  xvii.  art.  22.  See  also  Epist.  xxix. 
art.  20. 

•>  The  Institutions  of  the  Practice  of  Medi- 
cine, by  J.  Baptist  Burserius,  of  Kamfeld, 
1798.  Translated  by  Cullen  Brown.  Vol.  v. 
p.  312.     Edinburgh,  1803. 

5  This  accounts  for  Laennec's  assertion  that 
the  occurrence  of  hypertrophy  without  dila- 
tation escaped  the  notice  of  Corvisart.  Ber- 
tin pointed  out  that  the  condition  is  described 
by  Corvisart  in  a  case  of  aneurism  of  the 
aorta.  "The  left  ventricle,  without  being  so 
dilated,  had  much  stronger  and  thicker  pari- 
etes than  usual."  On  Diseases  of  the  Heart, 
Hebb's  Translation,  p.  283. 

^  Mem.  de  I'Academie  Royale  des  Sciences, 
1811. 
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the  special  character  of  h3'pertrophy  and 
its  isolated  occurrence.  It  was  also  care- 
fully distinguished  by  Kreysig  in  1S16.' 
But  in  France  the  nomenclature  of  Corvi- 
sart  continued  in  use  by  Merat,  Cloquet,'' 
and  C'ruveilhier  until,  and  indeed  long 
after,  the  publication  of  Berlin's  treatise 
on  diseases  of  the  heart'  in  1824  gave  cur- 
rency to  his  distinction  of  the  "con- 
centric," "simple,"  and  "eccentric" 
forms  of  hypertrophy.  Bertin  also  dem- 
onstrated by  microscopical  examination 
that  the  increase  of  the  heart's  substance 
in  hypertrophy  depends  on  an  overgrowth 
of  muscular  tissue,  and  also  endeavored  to 
show,  by  a  chemical  examination  of  the 
tissue  of  the  two  ventricles,  that  the  quan- 
tity of  fat  in  the  hypertrophied  muscle 
was  less  than  in  the  normal  portion.^  He 
also  ably  vindicated  hypertrophy  from 
some  of  its  supposed  consequences. 

jVvenbrugger  in  170:3  first  employed 
percussion  as  a  means  of  ascertaining  and 
estimating  enlargement  of  the  heart.  The 
example  was  followed  by  Corvisart,  who 
translated  Avenbrugger's  work.  Bertin 
advocated  auscultation  as  a  means  of  dis- 
tinguishing the  "concentric"  and  "ec- 
centric" forms.  The  alterations  in  the 
heart-sounds  in  hypertrophy  were,  how- 
ever, first  accurate^  stated  by  Laennec.^ 

Vabieties. — The  hypertrophy  may  be 
general^  when  each  portion  of  the  heart  is 
affected,  or  local,  when  only  part  of  the 
heart  is  changed.  When  the  result  of  the 
change  is  a  siuiple  increase  in  the  thick- 
ness of  the  wall,  without  any  change  in 
the  size  of  the  cavity,  the  hypertroph}'  is 
called  "si»!p?e,'"  when  there  is  dilatation 
of  the  cavity  as  well  as  hypertrophy  of 
the  walls,  the  hypertrophy  has  been 
termed  "  ecceiifric. "  "  Hypertrophy  with 
dilatation,''  or  "dilated"  hypertrophy" 
are  other  names  which  have  been  applied 
to  this  condition.  If,  on  the  other  hand, 
the  cavit}""  is  lessened  in  size,  the  hyper- 
trophy has  been  termed  '■^concentric." 
The  existence  of  this  form  is  doubtful ;  it 
is  probable  that  the  supposed  permanent 
reduction  in  the  size  of  the  cavity  is 
merely  the  result  of  a  strong  contraction. 
"Mixed"  hypertrophy  was  the  designa- 
tion given  by  Bertin  to  the  condition  in 
which  one  part  of  a  ventricle  is  thinned 
and  another  thickened. 

Causes  and  Pathology. —A.  Pre- 

disposiriij  Causes. — Strictly  speaking,  hy- 

'^  Difi  Krankheiten  des  Herzens,  Theil  ii. 
Al)t.  i.  p.  4B0. 

2  Diet,  des  Sriences  M<5fl.,  art.  Coenr.    1813. 

^  Traite  des  Maladies  du  Coeur  et  des  Gros 
Vaisseanx,  by  R.  .7.  Bertin.  Eedigfi  par 
Bouillaud.     Paris,  1824. 

■•  Loo.  cit.  p.  300. 

^  A  Treatise  on  Diseases  of  tlie  Chest, 
Forbes'  Trans.  1821,  p.  372. 


pertrophy  of  the  heart  cannot  be  said  to 
have  any  morbid  predisposing  causes.  It 
is  a  healthy  reaction  against  a  morbid 
influence,  and  the  conditions  which  permit 
its  occurrence  are  those  of  health.  Every 
divergence  from  a  state  of  health,  which 
does  not  immediately  excite  hypertrophy 
of  the  heart,  tends  to  hinder  its  occur- 
rence. The  only  general  or  distant  mor- 
bid states  which  are  concerned  in  its  pro- 
duction are  the  antecedents  of  its  exciting 
causes,  and  these  cannot,  strictly,  be  re- 
garded as  "predisposing."  Hereditary 
taint,  sex,  and  age  influence  the  occur- 
rence of  the  exciting  causes  of  hypertro- 
phy, and  render  the  condition  twice  as 
frequent  in  males  as  in  females  ("Walshe), 
and  Irequcnt  in  projiortion  to  age,  because 
men  are  by  occupation  and  exposure  liable 
to  the  causes  of  hypertroph}'  more  than 
women,  and  hypertrophy  is  frequently  the 
result  of  degenerative  changes,  the  tend- 
ency to  wdiich  increases  with  age. 

Four  conditions  of  health  may  be  con- 
sidered as  especially  predisposing  to  hyper- 
trophj'. 

(1)  General  nutritive  energy  of  the  sys- 
tem. This  influence  is  shown  in  the 
tendency  of  the  normal  tissue  elements  to 
increase,  under  certain  local  stinmli ;  its 
defect  by  their  tendency  to  waste,  to  de- 
generate, and  give  place,  under  the  local 
nutritive  stimulus,  to  tissue  elements  of 
lower  vital  capacity.  This  influence  is 
greater  in  the  j'oung  than  in  the  old.  Its 
efil'ct  in  determining  the  occurrence  or  the 
degree  of  hypertrophy  is  masked  by  the 
greater  frequency  and  greater  force  of  the 
causes  of  hypertrophy  in  later  life.  It  is 
seen,  however,  in  the  rarity  with  which 
considerable  hypertrophy  is  developed  in 
old  age. 

(2)  Nutritive  quality  of  blood.  The 
influence  of  this  condition  is  obvious,  and 
is  seen  in  the  distinct  increase  in  hyper- 
trophy which  often  follows  the  adminis- 
tration of  htematinics,  as  iron,  and  a  good 
supply  of  food. 

(.8)  The  supply  to  the  cardiac  walls  of  a 
due  quantity  of  blood.  The  force  of  the 
circulation  within  the  cardiac  walls  is 
proportioned  to  the  distension  of  the 
aorta.'    Hence,  whatever  interferes  with 

I  This  was  very  clearly  taught  by  Corvi- 
sart. "The  heart  .  .  .  will  have  to 
drive  forward,  through  the  narrow  artery, 
too  great  a  column  of  blood  .  .  .  which 
will  necessarily  react  upon  the  agent  which 
impels  it.  .  .  .  Finally,  the  coronary 
arteries  as  well  as  the  capillaries  of  the  heart, 
remaining  in  a  permanent  state  of  fulness, 
will  supply  more  nourishing  matter  to  the 
fleshy  substance  of  this  organ  ;  whence  arise, 
without  doubt,  the  increase,  at  least  in  part, 
of  its  vital  energy  .  .  .  the  greater  con- 
sistence of  the  parietes,  and  the  more  vigor- 
ous action  of  the  organ." — hoc.  cit.  p.  60. 
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the  quantity  of  blood  entering  the  aorta 
lessens,  cceter is  paribus,  the  capacity  of  the 
heart  for  overgrowth  ;  whatever  increases 
the  quantity  of  blood  sent  into  the  aorta, 
and  increases  the  tension  of  the  blood  in 
it,  increases  the  blood-supply  to  the  heart, 
increases  its  capacity  for  overgrowth. 
Tliis  is  no  doubt  one  of  the  conditions 
wliich  determines  the  great  hypertrophy 
so  common  in  aortic  regurgitation.  The 
distension  of  the  aorta  at  the  end  of  the 
ventricular  systole,  when  the  coronary 
arteries  are  being  filled,  is,  in  that  disease, 
extreme.' 

(i)  The  greater  (within  limits)  the  pro- 
portional amount  of  rest  of  the  heart,  the 
more  perfect  is  its  nutrition.  The  period 
available  for  nutrition  is  greater  when 
the  contractions  are  infrequent  than  when 
they  are  frequent.  The  systole  is  nearly 
of  the  same  duration  at  different  fre- 
quencies ;  increased  frequency  in  con- 
traction is  at  the  expense  of  the  diastole. 
Hence  infrequent  contraction  favors  the 
development  of  hypertrophy  when  its  ex- 
citing cause  exists.  The  actual  influence 
of  this  condition  is  obscured  by  the  in- 
crease in  the  exciting  cause,  overwork, 
which  frequency  of  action  involves. 

B.  Exciting  Causes. — As  far  as  is  at 
present  known  muscular  hypertrophy  has 
but  one  immediate  cause — increase  of 
work.  The  operation  of  this  cause,  the 
"physiological  stimulus,"  as  it  has  been 
termed,  may  be  traced  in  almost  every 
instance  in  which  hypertrophy  is  found. 
Each  apparent  exception  becomes  con- 
formable to  the  rule  when  the  conditions 
under  which  the  hypertrophy  began  are 
accurately  known.  The  over-action  of 
the  heart  is  the  cause  of  its  over-growth. 
Such  over-action  may  be  primary,  or  it 
may  be  secondary  to  an  increased  resist- 
ance to  its  action.  Primary  over-action 
commonly  takes  the  form  of  increased 
frequency  of  contraction.  Secondary 
over-action  is  in  the  form  of  increased 
force  of  contraction.  But  the  distinction 
is  not  absolute,  as  will  appear  im:ue- 
diately. 

Other  causes  have  been  assumed  to  ac- 
count for  hypertrophy  in  cases  in  which 
the  influence  of  increased  work  could  not 
be  clearly  traced.  An  irritative  influence 
of  the  blood  on  the  heart,  leading  directly 
to  its  overgrowth,  has  been  assumed  in 
order  to  account  for  some  cases  of  hyper- 
trophy.  But  there  are  at  present  no  facts 


'  Milner  Fothergill  (Diseases  of  the  Heart, 
p.  65)  maintains  that  the  blood-supply  to  the 
heart  walls  is  deficient  in  aortic  regurgitation, 
because  the  tension  in  the  aorta  so  soon  falls. 
But,  from  the  short  course  of  the  coronary 
arteries,  their  distension  must  be  rapid,  and 
related,  in  degree,  to  the  degree  of  the  ten- 
sion of  the  aortic  blood,  rather  than  to  the 
duration  of  the  tension. 


to  support  the  idea  that  any  blood  state, 
any  nutritive  influence  other  than  the 
physiological  stimulus,  ever  leads  to  over- 
growth of  muscular  tissue. ' 

I.  Simple  Occr-adivn  of  the  Heart,  the 
conditions  of  the  circulation  and  heart 
entailing  no  increased  resistance,  i.  e.  no 
primary  increase  of  work— is  always  the 
consequence  of  deranged  innervation.  Its 
nervous  mechanism  is  at  present  ill-under- 
stood. It  is  extremely  douljtful  whether 
a  simple  increase  in  the  force,  without 
change  in  the  frequency,  of  the  heart's 
action,  ever  results  from  this  influence. 
Increased  frequency  is  the  common  re- 
sult. The  more  frequent  contractions  are 
often  apparently  more  forcible.  Such 
over-action  of  the  heart  is  well  seen  in 
simple  nervous  palpitation,  and  most 
strikingly  in  exoplithalmic  goitre.  Con- 
tinuous emotional  excitement  is  a  power- 
ful cause  of  it.  It  is  produced  also  by  the 
influence  of  many  agents,  such  as  alco- 
hol, tea,  and  coffee.  It  is  produced  also 
by  general  muscular  effort.  Effort  acts, 
it  must  be  remembered,  in  another  way, 
by  causing  increased  resistance  to  the 
movement  of  the  blood.* 


•  The  conditions  of  overgrowth  in  different 
tissues  no  doubt  vary  widely.  In  some, 
hyperplasia  of  the  proper  tissue  elements  is 
induced  by  any  local  irritant.  This  has 
suggested  a  generalization  which  asserts  a 
common  basis  for  hypertrophy  and  inflamma- 
tion. The  conclusion,  true  of  some  tissues, 
is  quite  inapplicable  to  muscular  fibres. 
(  Vide  Moxon,  Med.  Times  and  Gazette,  Nor. 
26,  1S70.)  But  the  theory  has  obtained  in 
Germany  wide  currency  and  application,  so 
that  a  recent  writer  (Zielonko,  Virchow's  Ar- 
chly, 1872)  gives,  as  an  example  of  hypertro- 
phy of  the  heart,  the  enlargement  which 
resulted  from  the  insertion  of  a  seton  in  its 
substance,  although  microscopical  examina- 
tion showed  only  ordinary  inflammatory  pro- 
ducts as  the  cause  of  tlie  enlargement.  Henry 
Green  (Clin.  Soc.  Trans,  vol.  ii.)  has  sug- 
gested that  hypertroiAy  of  the  heart  may 
sometimes  be  due  to  the  irritative  influence 
of  the  blood  in  rheumatism,  but  the  evidence 
which  he  has  adduced  is  chiefiy  clinical,  and 
possesses  little  weight  in  comparison  with  the 
almost   uniform   significance   of  pathological 

^  Les  mouvemens  violents  donnent  souvent 
plus  de  masse  au  cffiur  de  mcme  que  les  mala- 
dies •  nous  r^duirons  ces  mouvemens  anx 
exercises  fatiguants,  a  I'agitation  qui  suit  les 
exc^s  du  vin,  et  k  celle  qui  causent  les  pas- 
sions (Senac.  loc.  cit.  tom.  ii.  p.  400)  Cor- 
visart  recorded  his  conviction  that  the  pas- 
sions were  the  most  powerful  cause  of  organic 
diseases  of  the  heart,  and  instanced  the  mflu- 
encp  of  the  French  revolution  m  causing  the 
malady  aoc.  cit.  pp.  322  and  323).  Statis«cs 
furnished  by  Farr,  and  given  by  Ouam  in  his 
Lumleian  Lectures,  show  that  the  deaths  of 
males  at  all  ages  from  heart  disease  have  in- 
creased  fifty  per   cent,  on  the   increase  m 
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Such  increased  frequency  of  contractioa 
tends  to  cause  hypertrophy  only  in  so  far 
as  it  increases  the  total  worlv  of  tlie  heart. 
It  does  this,  however,  iu  more  tlian  one 
way.  (1)  Part  of  the  worlv  of  the  heart 
consists  in  tlie  movement  of  its  own  mass. 
No  doubt  tliis  is  but  a  small  fraction  of  its 
total  labor,  but  it  is  a  definite  quantity, 
and  increases  directly  as  the  frequency  of 
contraction.  (2)  Although  simple  increase 
in  the  frequency  of  contraction  of  the 
heart  does  not  necessarily  increase  that 
part  of  the  heart's  work  which  consists  in 
the  propulsion  of  the  blood,  it  does  prac- 
tically effect  such  an  increase.  If  a  heart 
contracts  at  twice  the  normal  frequencjr, 
and  the  blood  enters  the  heart  at  the  nor- 
mal rate,  only,  say,  one-half  of  the  normal 
quantity  of  blood  will  at  each  diastole 
enter,  and  at  each  systole  be  discharged. 
The  work  of  the  heart  in  propelling  the 
blood  would  thus  remain  the  same.  Prac- 
tically, however,  increased  frequency  of 
contraction  tends  to  quicken  the  whole 
circulation,  so  that  under  the  circum- 
stances assumed,  more  than  half  the 
normal  quantity  of  blood  would  at  each 
contraction  enter  and  leave  the  heart. 
Hence  the  tension  of  the  arterial  blood 
becomes  increased,  and  the  pulse  fuller 
and  less  compressible.  Keflex  relaxation  of 
the  peripheral  arterioles,  the  natural  effect 
of  increased  tension,  relieves,  but  often  in- 
completely, this  increased  tension.  Thus 
intra-ventricular  pressure  and  the  work 
of  the  heart  are  increased.  (.3)  The  heart, 
acting  thus  with  excessive  frequency,  may 
act  also  with  excess  of  force.  The  in- 
creased force  may  be  felt  under  such  cir- 
cumstances. The  heart  "  thumps"  against 
the  ribs.  In  the  pulse  the  increaseif  force 
often  is  unnoticed  on  account  of  the 
smaller  quantity  of  blood  which  leaves 
the  left  ventricle  at  each  contraction.  It 
should  be  remembered  that  many  circum- 
stances which  increase  the  frequency, 
also,  at  the  same  time,  increase  the  force 
of  the  heart's  action.  Muscular  effort  is 
one  of  these. 

This  then  is  the  mechanism  by  which 
increased  frequency  of  contraction  niay 
cause  hypertrophy.  Its  total  influence  is 
not,  however,  great.  Increase  in  fre- 
quency of  contraction  is  rarely  of  long 
duration  under  circumstances  of  due  nu- 
tritive energy,  and  it  is  not  often  that 
hypertrophy  can  be  ascribed  with  prob- 
ability to  simple  primary  over-action  of 
the  heart. 

II.  Increased  Besistance  to  the  Action  of 
the  Heart  is  unquestionably  the  chief  cause 
of  its  hypertrophy.  Such  resistance  may 
be  in  the  form  of  (1)  traction  from  with- 


popnlation,  and  that  tliis  increase  affects 
adult  life  almost  exclusively  (Lancet,  1872, 
vol.  i.  p.  392). 


out,  or  of  (2)  pressure  within  the  contract- 
ing organ. 

(1)  As  a  matter  of  fact  pericardial  ad- 
hesions are  frequentlj-  associated  with 
cardiac  hypertrophy  ;'  and,  according  to 
Wilks,^  with  hypertrophy  of  the  right 
ventricle  much  more  frequently  than  of 
the  left.  It  is  easil}'  conceivable  that 
such  adhesion^  may  oppose  the  diminu- 
tion in  size,  and  change  of  shape,  which 
the  heart  undergoes  during  its  contrac- 
tion. But  for  such  adhesions  to  hinder  a 
contracting  heart,  the  external  surface  of 
the  pericardium  must  he  connected  with 
more  than  usual  firmness  to  the  adjacent 
structures.  It  is  not  certain,  moruover, 
that  resistance  to  contraction  applied  from 
without  has  the  same  effect  as  resistance 
applied  within  the  heart,  and  the  con- 
ditions are  so  complex  that  it  is  impos- 
sible to  trace  the  direct  influence  of  the 
adhesions  in  causing  the  hypertrophy. 
Dilatation  is  invariably,  under  such  cir- 
cumstances, associated  with  the  hyper- 
trophy of  the  heart.  It  would  seem  to 
be  a  more  direct  result  of  the  pericardial 
adhesion  than  the  hypertrophy,  both  as 
the  simple  effect  of  the  external  traction, 
and  as  the  result  of  the  weakening  of  the 
wall  of  the  heart  by  the  sub-pericardial 
changes.  But  dilatation  tends  in  itself, 
as  will  be  shown  immediately,  to  produce 
hypertrophy,  and  the  hypertrophy  in  an 
adherent  heart,  without  other  cause  of 
hypertrophy,  is  commonly  not  more  than 
the  dilatation  might  account  for.  The 
effect  of  pericardial  adhesions  is  consid- 
ered at  greater  length,  in  the  article  on 
Dilatation  of  the  Heart.  Their  direct  in- 
fluence in  causing  hypertrophy  must  be 
regarded  as  possible,  but  unproved. 

(2)  Increased  blood-pressure  within  the 
heart  during  its  systole  is  the  common 
cause  of  its  muscular  over-growth.  This 
is  the  element  which  underlies  most  of 
the  conditions  capable  of  giving  rise  to 
hypertrophy.  This  increased  pressure 
may  he  due  to  one  of  two  causes  ;  (n)  the 
mass  of  blood  to  be  moved  may  be  ab- 
normally large ;  (6)  there  may  be  an  ab- 
normal obstruction  to  the  movement  of 
the  blood.  The  effect  of  each  condition 
is  to  augment  the  resistance  to  be  over- 
come by  the  contracting  fibres — to  in- 
crease the  work  of  the  heart. 

(ft)  The  mass  of  blood  to  be  moved 
may  be  abnormally  large.  This  condition 
exists  in  all  forms  of  over-distension  of 
the  heart.  Dilatation  cannot  exist  with- 
out an  increase  in  the  work  of  the  heart. 
Hence  hypertrophy  is  its  almost  invari- 
able concomitant — invariable  when  the 
nutritive  conditions  are  such  as  to  render 
growth  of  muscular  fibre  possible. 

'  As  Morgagni,  Beau,  Hope,  and  otliers 
hare  especially  noticed. 

2  Guy's  Hosi^.  Reports,  vol.  xvi.  p.  202. 
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The  mechanism  of  over-distension  is 
considered  fully  in  the  article  on  Dilata- 
tion of  the  Heart.  It  may  be  direct  or 
indirect.  It  is  direct  when  a  cavity  is 
over-flUed  by  the  contraction  of  an  over- 
distended  chamber  behind  it.  Thus  in 
mitral  regurgitation  the  left  ventricle  is 
over-filled  by  the  contraction  of  the  over- 
distended  left  auricle,  and  becomes  di- 
lated and  hypertrophied  ;  or  the  over-dis- 
tension may  be  indirect,  the  result  of  a 
supply  of  blood  to  the  chamber  from  a 
double  source — the  regurgitation  of  blood 
into  the  chamber  and  its  supply  in  the 
normal  course  of  the  circulation.  Thus 
the  left  ventricle  becomes  over-distended, 
dilated,  and  often  enormously  hypertro- 
phied in  aortic  regurgitation  ;  and  the 
left  auricle  becomes  dilated  and  hypertro- 
phied in  mitral  regurgitation.  So,  too,  in 
dilatation  from  the  weakening  of  tlie  wall 
consequent  on  pericarditis,  hypertrophy 
commonly  ensues.  No  doubt  in  these 
conditions  of  dilatation  the  whole  of  the 
blood  is  not  always  expelled  from  the 
ventricle  at  each  systole,  but  the  intracar- 
diac pressure  during  the  systole  is  still  in- 
creased and  with  it  the  work  of  the  heart. 

Plethora  has  been  supposed  to  cause 
cardiac  hypertrophy.  Niemeyer  points 
out  that  the  transient  plethora  induced  by 
a  hearty  meal  with  much  fluid  may,  if 
habitually  repeated,  have  such  an  in- 
fluence. The  action  of  the  kidneys  com- 
monly prevents  any  permanent  distension 
of  the  vessels  from  this  cause. 

(6)  There  may  be  an  obstruction  to  the 
movement  of  the  blood  superadded  to 
that  which  exists  in  health.  This  ob- 
struction may  be  situated  within  or  with- 
out the  heart.  Within  the  heart,  it  may 
be  at  the  orifice  by  which  the  blood  leaves 
the  chamber  affected.  Thus  an  obstruc- 
tion at  an  auriculo-ventricular  orifice  will 
cause  hypertrophy  of  the  corresponding 
auricle  ;  obstruction  at  the  orifice  of  the 
pulmonary  artery  will  cause  hypertrophy 
of  the  right  ventricle  ;  obstruction  at  the 
aortic  orifice  will  cause  hypertrophy  of 
the  left  ventricle.  In  all  these  cases  di- 
latation may  he  conjoined  with  the  hyper- 
trophy, and  increase  its  amount. 

The  obstruction  may  be  outside  the 
heart.  It  may  be  in  the  larger  arteries, 
the  aorta  and  pulmonary  artery.  Their 
calibre  may  be  reduced  by  pressure  upon 
them  (as  by  an  aneurism  of  another  ves- 
sel), or  by  constriction  due  to  changes  in 
their  walls. '  The  hypertrophy  which  oc- 
casionally occurs  in  long-continued  dis- 
placement of  the  heart,  whether  from 
pleural  eflTusions  or  deformities  of  the 
thorax,  consequent  on  curvatures,  of  the 

'  Hypertrophy  of  the  left  ventricle  has 
been  produced  artificially  by  Zielonko,  in  the 
guinea-pig  by  tying  a  ligature  round  the 
aorta,  and  thus  reducing  its  calibre.  Vir- 
chow's  Archiv,  Bd.  62,  Heft  I.  p.  22. 


spine,  &e.,  is  probably  due  chiefly  to  tl: 
increased  obstruction  in  the  great  voi 
sels  from  their  displacement  and  aiturc 
course. ' 

Aortic  aneurism  has  been  regarded  f 
a  cause  of  hypertroph}'  of  the  left  ventr 
clo  since  the  days  of  Corvisart.  The  ass( 
elation  of  the  "two  has  frequently  bee 
noti'd,  and  has  been  referred  by  Niemeyi 
to  the  law  in  physics  according  to  wluc 
the  resistance  encountered  by  a  hqui 
moving  through  a  tube  is  increascti  if  tl: 
tube  be  suddenly  expanded,  just  as  if 
be  contracted.  But  it  is  a  matter  of  coi 
siderable  doubt  whether  hypertrophy  do( 
occur  as  a  simple  consequence  of  aort: 
aneurism.  Senac  long  ago  expressed 
doubt  upon  the  subject.^  ytokes  aflirme 
that  "we  have  no  reason  to  believe  thf 
the  existence  of  aneurism  in  any  portio 
of  the  aorta  throws  additional  labor  on  tli 
heart,  and  hence  we  commonly  find 
small  heart  coexisting  with  a  vast  aneu: 
ism.  "^  Walshe  also  regarded  the  hype; 
trophy  as  an  occasional  consequence,  an 
not  invariable  even  when  the  sac  of  th 
aneurism  was  situated  near  the  sigmoi 
valves.  The  observations  of  Axel  Key 
indeed,  suggest  the  question  whethc 
hypertrophy  of  the  heart  is  not  more  con 
mon  wlien  the  aneurism  is  far  fr(3m,  tha 
when  near  the  heart.  He  has  recorde 
eighteen  cases  of  aneurism  near  the  hear 
in  not  one  of  which  was  there  hypertroph 
of  the  left  ventricle.  In  most  of  the  case; 
indeed,  the  muscle  was  more  or  les 
thinned,  with  or  without  slight  dilatatior 
especially  of  the  lower  part  of  the  cavitj 
Considerable  dilatation  seemed  related  t 
disease  of  the  aortic  valves,  not  to  th 
aneurism.  In  several  cases  the  cavity  ( 
the  ventricle  was  positivelj'  diminished  i 
capacity,  although  the  walls  were  thinnec 
In  some  instances  the  muscle  of  th 
conns  arteriosus  was  thick,  while  the  res 
was  thin.  The  atrophy  of  the  muscula 
tissue  was  most  marked  in  some  cases  i 
which  the  aneurism  lay  near  the  lieart 
He  suggests  as  an  explanation  of  this  sin 
gular  atrophy  of  the  left  ventricle,  th 
pressure  of  the  aneurism  on  the  pulmonar; 
artery,  lessening  the  amount  of  blooi 
reaching  the  left  ventricle,  and  the  with 
drawal  from  the  circulation  of  the  bloo( 
contained  in  the  sac  of  a  large  aneurism 


'  See  Hilton  Fagge,  Path.' Trans,  vol.  xvii 

'  "  It  is  certain'that  the  dilatation  of  theS' 
vessels  (aorta  and  pulmonary  artery)  hav. 
not  always  the  consequence  (of  causing  en 
largement  of  the  heart)."  He  goes  on  t 
describe  a  case  in  which  the  aorta  was  dilatec 
to  the  size  of  a  head,  from  the  arch  to  th( 
diaphragm,  in  which  the  volume  of  the  hear 
was  normal.  Senac,  TraitS,  &c.,  1749,  tom 
ii.  p.  407. 

s  Diseases  of  the  Heart  and  Aorta,  p.  579. 

*  Nord.  Med.  Ark.  1869,  I.  4,  Nr.  22,  am 
Schmidt's  Jahrbuch,  vol.  150,  p.  21. 
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Degenerative  changes  in  the  arteries 
cause  a  considerable  increase  in  tlie  total 
woi'k  of  the  heart,  and  are  ett'ective  causes 
of  hypertrophy.  The  increased  resistance 
which  they  produce  is  due  to  the  loss  of 
elasticity  in  the  vessels,  their  more  tor- 
tuous course,  and  the  increased  friction 
from  roughening  of  their  inner  surface. 
In  health  the  elastic  vessels  jield  before 
the  blood  which  is  thrown  into  them. 
When  elasticity  is  lost  the  vessels  approx- 
imate to  rigid  tubes,  and  the  resistance 
they  present  is  consequently  increased. 
By  the  increased  tortuosity  of  tlie  vessels, 
due  to  the  loss  of  elasticity,  their  absolute 
length  becomes  greater,  and  the  friction 
of  the  blood  against  the  wall  of  the  vessel 
is  also  increased.  These  degenerative 
changes  are  usually  found,  in  greater  or 
less  degree,  after  middle  hfe,  and  are 
probably  the.  cause  of  the  increase  in  the 
thickness  of  the  left  ventricle,  which  has 
been  said  by  Bizot'  to  occur  during  the 
later  period  of  life.  Degenerative  changes 
may  be  a  consequence  as  well  as  a  cause 
of  cardiac  hypertrophj',  the  result  of  the 
increased  strain  to  which  the  vessels  are 
exposed.  This  fact,  which  will  be  con- 
sidered presently,  must  not  be  forgotten 
in  estimating  the  significance  of  the  asso- 
ciation. 

The  obstruction  may  be  situated  in  the 
minute  arterioles  and  capillaries.  In  cer- 
tain diseases  of  the  lungs  obstruction 
from  this  cause  may  be  traced.  In  em- 
physema many  vessels  are  destroyed,  and 
those  which  remain  are  elongated  and 
narrowed  by  the  over-distension  of  the 
air-cells.  The  obstruction  to  the  passage 
of  the  blood  through  the  lungs  is  thus 
very  much  increased,  and  hypertrophy 
and  dilatation  of  the  right  ventricle  result, 
and  may  be  carried  to  ,a  high  degree. 
Hypertrophy  of  the  heart  is  not  infrequent 
in  phthisis  ;  Quain  states  that  in  171  cases 
it  was  present  in  25  per  cent,  of  the  males, 
7  per  cent,  of  the  females.  The  condi- 
tions of  lung  to  which  it  is  related  have 
not  yet  been  ascertained,  but  in  cirrhosis 
of  the  lung  it  is  especially  frequent  ;  the 
compression  and  destruction  of  the  minute 
vessels  by  the  contracting  tissue  produce 
the  obstruction.  Compression  of  the  lung 
tissue  by  pleural  effusion  is  said  to  have  a 
similar  efi'ect.  In  all  these  conditions,  if 
long  continued,  hypertrophy  of  the  right 
ventricle  may  occur. 

Long-continued  muscular  effort  entails 
cardiac  hypertrophy.  As  Clifford  Allbutt 
and  !Myers  have  shown,  the  influence  of 
this  cause  can  often  be  distinctly  traced, 
especially  (Milner  Fothergill  says)  among 
those  who  work  with  the  arms.  Animals 
frequently  afford  instances  of  the  remark- 
able effect  which  this  cause  is  capable  of 
producing.     The  most  celebrated  instance 


'  Memoirs  de  la  Soci^te  M^dicale  d'Observ. 
de  Paris,  1836. 


is  that  of  the  celebrated  Irish  greyhound 
"Master  ^lagrath,"  the  heart  of  which 
bore  three  times  its  normal  proportion  to 
the  body-weight,  and  no  cause  for  the 
enlargement  but  extreme  and  long-contin- 
ued exertion  could  be  discovered.'  The 
increased  work  in  which  the  hypertrophy 
arises  is  probably  in  part  the  result  of  tlie 
increased  frequency  and  force  with  which, 
in  consequence  of  the  respiratory  needs, 
the  heart  acts.  But  it  is  in  part  the  re- 
sult of  the  compression  of  the  capillaries 
of  the  muscles  by  the  contracting  fibres, 
and  also  the  result  of  the  compression  of 
the  arterial  trunks  by  the  rigid  muscles. 
The  total  resistance  to  the  action  of  the 
heart  is  thereby  considerably  increased. 
This  resistance  is  not  a  matter  of  conjec- 
ture. Increase  in  arterial  pressure  during 
general  muscular  contraction  has  been 
demonstrated  experimentally  by  Traube. 

During  pi'cgnancy  the  addition  of  the 
placental  to  the  systemic  circulation  in- 
volves a  considerable  addition  to  the 
work  of  the  heart.  Larcher^  found,  on 
examination  of  the  hearts  of  100  women 
who  died  in  child-birth,  that  the  wall  of 
the  left  ventricle  was  invariably  thick- 
ened. The  average  thickness  was  'OLt  m. 
(about  I  inch).  His  observations  have 
been  confirmed  by  the  clinical  investiga- 
tions of  Duroziez,  who  found  that  the 
greater  the  number  of  pregnancies  the 
more  pernianent  is  the  enlargement.  He 
asserts  that  the  enlargement  continues 
through  the  whole  of  the  lactation  period. 
Priedreich,  however,  expresses  some 
doubt  on  the  subject.' 

The  remarkable  hypertrophy  of  the 
heart  which  is  met  with  in  Bright's  dis- 
ease must  be  considered  among  those 
which  result  from  obstruction  to  the  flow 
through  the  minuter  vessels.  It  occurs 
in  all  forms  of  chronic  kidney  disease, 
most  frequently  in  the  contracted  kidney, 
least  frequently  in  the  lai'daceous  form. 
According  to  Grainger  Stewart,  it  is  in- 
variable in  the  last  stage  of  the  acute  in- 
flammatory affection,  in  which,  the  dis- 
ease having  assumed  a  chronic  form,  the 
kidney  undergoes  reduction  in  bulk. 

The  hypertrophy  which  occurs  in  this 
condition  is  confined  to  the  left  ventricle, 
and  is  often  uncomplicated  by  dilatation. 
It  is  frequently  considerable  in  amount. 
Among  such  hearts  the  best  examples  of 
simple  hypertrophy  are  met  with.  After 
death  the  heart  often  remains  firmly  con- 
tracted, and  the  characters  of  a  concen- 
tric hypertrophy  are  simulated.  Dilata- 
tion may  coexist  with  the  hypertrophy  in 
consequence  of  coincident  degeneration. 

'  Haughton,  British  Medical  Journal,  Jan. 
20,  1872. 

2  Archives  G^n.  de  M^d.,  Mars,  1859,  and 
note  by  Larcher  appended  to  a  paper  by 
Menifere,  Ibid.,  torn.  xvi.  1828,  p.  521. 

'  Herzkrankheiten,  p.  288. 
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The  association  of  this  hypertrophy  of 
lie  heart  with  Ividney  disease  was  Hrst 
ointed  out  by  Briglit  in  1827'  as  so  re- 
larkable  tliat  some  causal  connection 
etween  tlie  two  must  exist,  and  lie  after- 
rards,  in  1830,^  expressed  his  opinion 
■either  that  the  altered  quality  of  the 
ilood  aftbrds  irregular  and  unwonted 
timulus  to  the  organ  immediately,  or 
hat  it  so  affects  the  minute  and  capillary 
irculatiou  as  to  render  greater  action 
lecessary  to  send  the  blood  through  the 
.istant  sulidivisions  of  the  vascular  sys- 
em."  The  latter  theory  is  that  which 
las  obtained  general  acceptance,  with 
ertain  modifications  to  be  alluded  to 
nore  fully.  Modern  investigation,  while 
t  has  extended  our  knowledge  of  the  cou- 
litions  under  wliich  the  hypertrophy 
irises,  has  scarcely  carried  us  further  in 
lur  explanation. 

The  most  important  addition  to  our 
:nowledge  is  certainly  the  fact  that  in- 
ireased  tension  of  tlio  arterial  blood  com- 
nonly  occurs  in  those  cases  of  Briglit 's 
lisease  in  which  hypertropliy  of  the  heart 
s  so  often  found.  Tiie  hardness  of  the 
)ulse  in  such  cases  had  long  been  re- 
narked,  but  its  significance  was  not  gen- 
irally  recognized  until  tlie  sphygmograph, 
)y  supplying  a  measure  of  its  degree, 
Ircw  attention  to  its  importance  as  sup- 
}lying  independent  evidence  of  an  obstruc- 
lon  to  the  movement  of  the  blood  through 
;he  smaller  vessels. 

Traube,^  who  first  called  attention  to 
;he  signifacance  of  the  increased  arterial 
;ension,  assumed,  in  effect,  that  the  in- 
Teased  resistance  within  the  kidney  was 
;he  cause  of  the  obstruction.  The  theory 
las  been  largely  accepted  in  Gerniaiijr, 
3ut  its  manifest  inadequacy  has  prcvcnt- 
;d  it  from  meeting  even  partial  accept- 
mce  in  this  country.  It  is  said*  that 
Traube  himself  before  his  death  ceased  to 
lold  it  in  its  original  form. 

In  the  smaller  arteries  a  remarkable 
;hange  of  structure  was  pointed  out  by 
jcorge  Johnson  in  1850  as  hypertrophy  of 
:he  muscular  coat.*  First  discovered  in 
;he  kidney,  the  change  was  soon  found  to 
36  general  throughout  the  system.  The 
jocurrence  of  such  increased  thickness  of 

'  Med.  Reports,  p.  23. 

2  Guy's  Hosp.  Reports,  vol.  i.  p.  397. 

'  Zusammenhaiig  zwischeu  Herz  u.  Nieren- 
frankhelten,  Berlin,  1856. 

*  By  Milner  Fothergill,  Diseases  of  the 
ieart,  p.  286.  The  inadequate  character  of 
Traube's  theory  led  Bamberger  into  a  denial 
if  Traube's  facts,  relative  to  the  increased 
ibstruotion  to  the  movement  of  the  blood, 
uid  consequently  increased  arterial  pressure. 
Jut  these  facts  may  now  be  considered  to  be 
istablished,  and  the  details  of  the  controversy 
)etween  Traube  and  Bamberger  have  ceased 
0  be  instructive. 

5  Med.-Chir.  Trans., vol.  xxxiii.  1850,p.  107. 
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the  walls  of  the  arteries  is  now  generally 
admitted,  and  the  view  that  the  thicken- 
ing is  due  to  hypertrophy  of  tlie  muscular 
coat  has  received  very  wide  confirmation. 
Muscular  over-action  being  the  only 
known  cause  of  muscular  hypertropliy, 
Jotmson  at  first  ascribed  the  vascular 
change  to  the  same  cause  as  the  hyper- 
trophy of  the  heart — the  resistance  to  the 
movement  of  the  blood  through  the  capil- 
laries. It  was  assumed  that  the  arteries 
by  their  contraction  aided  the  circulation 
of  the  blood,  and  over-acted  to  overcome 
the  increased  resistance.  But  with  tlie 
fall  of  the  theory  of  arterial  propulsion, 
this  explanation  became  untenable.  The 
function  of  the  muscular  coat  of  the  ves- 
sels being,  as  far  as  is  known,  the  adjust- 
ment of  the  calibre  of  tlie  vessel,  perma- 
nent spasmodic  contraction  became  the 
onljf  explanation  of  the  hypertrophy,  and 
has  been  for  many  years  ably  maintained 
by  Johnson.  That  such  spasm  exists  is, 
on  Johnson's  facts,  highly  probable,  and 
may,  the  writer  believes,  be  actually  seen 
in  the  arteries  of  the  retina  in  most  eases 
of  Bright's  disease  in  which  a  high  arte- 
rial tension  exists.  The  effect  of  such 
spasm  must  be  an  increased  resistance  to 
the  movement  of  the  blood  in  tlie  arte- 
ries, an  augmentation  of  its  tension.  In- 
stead of  aiding,  it  thus  directly  opposes 
the  action  of  the  heart.  Tliat  it  is  the 
sole  cause  of  the  increased  resistance  may 
be  doubted.  Even  if  it  were  the  only 
cause,  the  difflculty  is  not  lessened,  for  we 
are  almost  as  ignorant  of  its  origin  as  we 
are  of  any  obstruction  due  to  the  changed 
composition  of  the  blood.  The  natural 
effect  of  increased  arterial  tension,  in- 
creased endocardial  pressure,  is  imme- 
diate relaxation  of  the  mmute  arteries, 
and  freer  circulation.  The  spasm  of  the 
vessels  under  these  circumstances  is 
therefore  a  phenomenon  very  difficult  to 
explain.  Ludwig  asserts  on  experimental 
grounds  that  it  is  due  to  the  action  of  the 
retained  urinary  salts  on  the  vaso-motor 
centre.  [The  difflculty  of  this  explana- 
tion has  arisen  from  the  decline,  above 
alluded  to,  of  the  theory  of  arterial  pro- 
pulsion ;  and  when  this  theory  is,  as  there 
is  good  reason  to  believe  it  will  be,  re- 
stored to  physiology,  the  explanation  first 
adopted  by  G.  .Johnson  will  prevail  satis- 
factorily. Admitting,  with  Sir  Cliarles 
Bell,'   and,  later,   Legros   and   Onimus,'' 


['  Essay  on  the  Circulation  of  the  Blood. 
I  have  elsewhere  argued  this  question  at 
length ;  in  Transactions  of  the  American 
Medical  Association  (Prize  Essay  on  the  Ar- 
terial Circulation,  ISSrt  ;  On  the  Present  Con- 
dition of  Vaso-mofoT  Physiology,  1872),  and 
in  the  American  Journal  of  Med.  Sciences, 
July,  1868,  p.  289.— H.] 

['"  Journal  de  I'Anatomie  et  de  la  Physiol- 
ogie,  1868-70.] 
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that  there  is  a  true  arterial  systole,  by  which 
tlie  arteries  aid  the  heart  in  tlie  onward 
movement  of  tlie  blood,  it  is  easy  to  un- 
derstand how  the  same  cause  (local  ob- 
struction) will  produce  hypertrophy  of 
the  muscular  tissue  both  in  the  smaller 
arteries  and  in  the  heart. — H.J 

The  existence  of  the  hypertrophy  of  the 
muscular  coat  of  the  arteries  has,  how- 
ever, been  denied  by  Gull  and  Sutton,' 
who  ascribe  the  thickening  to  a  "fibro- 
sis," and  attribute  the  resistance  to  the 
movement  of  the  blood  to  the  obstruction 
in  the  vessels  due  to  the  inelasticity  of 
this  tissue.  They  do  not  regard  the 
fibrosis  as  the  consequence  of  the  renal 
disease,  but  as  a  primary  general  change, 
of  which  the  affection  of  the  kidney  is 
only  one  local  instance.  This  theory  of 
the  primary  general  character  of  Bright 's 
disease  accords  very  well  with  the  phe- 
nomena of  some  cases,  but  as  an  explana- 
tion of  all  cases  of  contracting  kidneys  it 
is  open  to  some  objections  apart  from  the 
weight  which  must  be  attached  to  John- 
son's observations.  In  many  cases  of 
contracting  kidney  there  is  certainly 
fibroid  over-growth  to  be  found  widely 
distributed,  but  tlic  degree  of  change  in 
the  kidney  is  incomparably  greater  than 
that  in  other  organs,  so  as  to  suggest 
strongly  the  idea  of  a  primary  affection 
of  the  kidne}'.  Another  fact  to  be 
taken  into  consideration  is  that,  whatever 
be  the  cause  of  the  hypertrophy  of  the 
heart  in  the  contracted  kidneys,  a  similar 
hypertrophy  results  as  a  remote  conse- 
quence of  kidney  disease  unquestionably 
local  in  its  origin.  In  later  stages  of  an 
acute  nephritis,  hypertrophy  of  the  heart  is 
even  more  frequent  than  in  the  primary 
contracting  kidney,  and  is  associated  with 
the  same  increased  artei'ial  tension. 

The  conclusion  then  seems  to  be  that 
hypertrophy  of  the  heart  occurs  in  kidney 

'  Med.-Chir.  Trans,  vol.  Iv.  1872. 


diseases  as  a  result  of  increased  arterial 
blood-pressure,  the  result  of  some  ob- 
struction to  the  movement  of  the  blood 
in  the  minute  vessels  ;  that  such  obstruc- 
tion is  in  many  cases  the  indirect  conse- 
quence of  the  kidney  disease  ;  that  it  is 
accompanied  in  most  cases  with  a  morbid 
state  of  the  smaller  arteries,  to  which  it 
is  in  part  to  be  ascribed. 

Lastly,  in  some  cases,  the  obstruction 
causing  the  hypertrophy  of  one  ventricle 
may  be  situated,  not  in  the  vessels,  large 
or  small,  but  beyond  them,  in  the  other 
side  of  the  heart.  Thus  in  mitral  ob- 
struction, the  right  ventricle  is  very  con- 
stantly hypertrophied  ;  in  obstruction  in 
the  pulmonary  system  and  right  side  of 
the  heart,  the  left  ventricle  may  become 
hypertrophied.  The  obstruction  may  even 
be  on  the  same  side  of  the  heart,  and  act 
through  both  systems  of  vessels,  the  pul- 
monary and  the  systemic.  Thus  mitral 
regurgitation  may,  as  Friedreich  has  re- 
marked, cause  not  only  congestion  of  the 
lunu's,  distension  of  the  right  side  of  the 
heart,  over-filling  of  the  systemic  nervous 
system,  but  increase  on  the  tension  of  the 
arterial  blood,  and  thus  cause  an  increase 
in  the  work  of  the  left  ventricle,  and  an 
increase  in  its  hypertrophy.  It  is  not 
easj-  to  understand  the  mechanism  by 
which  this  arterial  distension  is  effected, 
but  as  a  clinical  fact  it  is  unquestionable, 
and  occurs  especially  in  cases  of  mitral 
regurgitation,  in  which  the  left  ventricle 
is  greatly  dilated  and  hypertrophied.  It 
is  perhaps  to  be  ascribed  to  the  effect  of 
the  secondary  dilatation  of  the  right  side 
of  the  heart  in  augmenting  the  mechani- 
cal obstruction.  A  tracing  from  a  pulse 
in  such  a  condition  is  shown  in  Fig.  121, 
p.  777. 

It  may  be  convenient  to  group  the 
causes  of  hypertrophy  which  have  been 
described,  first,  according  to  their  po- 
sition (Table  I.),  secondly,  according  to 
their  efiect  (Table  II.). 
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Over-action,  primary. 

r  Exocardial 


Over-action 
secondary 
to  iucreas- . 
ed  resist 
auoe. 


Endo- 
cardial 


TABLE  I. 

EXCITING  CAUSES  OP  CARDIAC  HYPEETKOPIIY. 

r  Nervous  palpitation,  effect 

i     of  alcohol,  tea,  coffee,  &c., 

L    muscular  effort  (in  part) . 

Pericardial  adhesions. 

Dilatation  of  heart,  prim- 
ary nr  secondary  to  re- 
gurgitation, &c. 


'  Increase  in  mass  of  blood  to  be  moved 


'  Within  the  heart,  acting  )  r.     ^      i-        ^     ■„ 
immediately,  (  Contraction  of  orifices. 


Increase  in 
obstruction 
to  move- 
ment of 
blood, 
situated, 


Outside  the 
heart, 


Arteries 
large. 

Arterial 

system 

generally, 


Arterioles 

and 
capillaries, 


Within  heart,  acting  cir- 
cuitously,  through  cir- 
culation, 

TABLE  II. 

CAUSES  OF  HTPEETEOPHY. 


Constriction  of  aorta,  or 
pulmonary  artery,  aneur- 
ism (?),  displacement. 

I  Degenerative  changes,  loss 
I  of  elasticity,  atheroma,  &o. 

'  Emphysema,!  Pulmonary, 
cirrhosis,      I    acting  on 
pleural  ef-    f  right  ven- 
fusions,        J    tricle. 


Muscular  ef- 
fort (in  pt.) 


General, 


r    acting  on 
pregnancy,  r  -   -     " 


Bright's 
disease. 


left  ven- 
tricle 


Valvular  disease,  &c. 


Affecting — 


All  parts  of  Heart — 

Over-action  from  nervous  and  toxic  influences. 

Dilatation  of  cavities. 

Displacement  of  heart. 
Left  Ventricle — 

Mitral  regurgitation. 

Constriction  and  regurgitation  at  aortic  orifice. 

Constriction  or  compression  of  aorta. 

Aneurism  of  aorta  (.'). 

Degeneration  of  arterial  system. 

Renal  disease. 

Pregnancy. 

Muscular  efforts. 

Valvular  disease  of  right  side  of  heart,  and  all  causes  of  dilatation  of  right 
ventricle. 
Left  Auricle — 

Mitral  constriction  and  incompetence. 
Eight  Ventricle — 

Constriction  or  regurgitation  at  pulmonary  orifice. 

Constriction  of  or  pressure  on  pulmonary  artery. 

Degeneration  of  pulmonary  arteries. 

Lung  diseases,  obstructing,  compressing,  and  destroying  vessels. 
Chronic  bronchitis. 
Emphysema. 
Cirrhosis. 
Pleural  effusion. 

Affections  of  mitral  orifice. 
Eight  Auricle — 

Eegurgitation  and  constriction  at  tricuspid  orifice. 
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By  what  mechanism  the  increasea  work 
leads  to  muscular  over-growth  we  have 
little  knowledge.  The  theory  has  been 
put  forward  that  the  effect  depends  on  re- 
flex dilatation  of  the  coronary  arteries. 
Increased  blood-i)ressure  vfithin  the  heart 
is  known  to  inhibit,  by  the  depressor 
nerve,  the  vaso-motor  system,  causing  di- 
latation of  the  minute  arteries,  and  freer 
circulation.  The  coronary  arteries  are 
believed  to  participate  in  this  effect,  and 
the  readier  circulation  through  them  has 
been  thought  to  be  the  cause  of  hyper- 
trophy. Tliat  such  an  action  occurs  is 
most  probable,  and  it  is  probable  that 
thus  the  nourishment  necessary  for  over- 
growth is  supplied.  But  that  it  is  not  the 
sole  cause  is  almost  certain,  from  the  fact 
that  if  the  work  of  a  muscle  remains  the 
same,  a  larger  supply  of  blood  to  it  has 
no  power  to  increase  the  muscular  tissue. 
We  are  driven  to  assume  a  direct  influ- 
ence of  the  increased  contraction  on  the 
growth  of  the  fibre.  The  average  force 
exerted  habitually  by  a  muscle  is  far  be- 
low its  possible  maximum  at  any  moment. 
It  would  seem  as  if  this  average  force, 
and  the  bulk  of  the  muscle,  were  propor- 
tioned, that  an  increase  in  the  habitual 
force  leads,  in  due  nutritive  conditions,  to 
muscular  over-growth.  Whether  this 
over-growth  is  the  result  of  the  direct 
mechanical  stimulus  to  the  contracting 
fibre,  or  whether  it  is  the  result  of  a  re- 
flex influence  exerted  through  the  nerv- 
ous system,  and  excited  by  the  increased 
pressure  on  the  endocardium  or  by  the 
increased  tension  on  the  contracting  fibres, 
we  do  not  know. 

One  condition  is,  however,  essential  for 
the  development  of  hypertrophy — time. 
A  certain  period  is  necessary  for  growth 
of  old,  or  for  the  development  of  new 
tissue.  Dilatation  may  occur  quickly  ; 
hypertrophy  can  only  take  place  slowl}^ 
lience  the  rapidity  with  which  an  in- 
creased resistance  is  developed  largely 
influences  the  resulting  condition  of  heart. 
Obstruction  is  usually  slowly  developed, 
regurgitation  may  occur  rapidly,  and  this 
is  one  reason  why  the  former  entails  so 
much  simpler  an  hypertrophy  than  the 
latter.  So,  too,  in  the  obstruction  which 
is  developed  in  the  most  gradual  manner, 
that  of  Bright's  disease,  uncomplicated 
hypertrophy  is  commoner  than  in  any 
other  morbid  state.  The  related  condi- 
tions of  origin  of  hypertrophy  and  dilata- 
tion are  considered  more  fully  in  the 
article  on  Dilatation. 

A  few  cases  of  hypertrophy  have  been 
recorded  in  which  no  mechanical  cause 
for  the  hypertrophy  could  be  discovered. 
Their  proportion  to  the  cases  of  hyper- 
trophy in  which  a  mechanical  influence 
can  be  traced  is  very  small,  so  small  that 
it  Is  probable  that  some  such  cause  may 
have  existed  aud  have  escaped  observa- 


tion. Some  of  the  cases  were  recorded 
before  the  relation  of  hypertrophy  of  the 
heart  to  kidney  disease  was  well  known, 
and  the  existence  of  the  latter  may  easily 
have  been  overlooked.  In  Bristowe's 
case  of  "hypertrophy  without  sufficient 
cause,"  recorded  in  the  Path.  Trans., 
v<j1.  v.  p.  82,  the  heart,  which  weighed 
twenty-seven  ounces,  was  uniformly  en- 
larged and  hypertrophied  without  local 
disease,  but  the  kidneys  were  reduced  in 
size,  and  granular,  and  presented  atrophy 
of  the  Malpighian  bodies.  In  other  cases 
the  increased  bulk  of  the  organ  is  due  to 
an  increase  in  the  fibrous,  as  well  as  in 
the  muscular  tissue.  Such  was  the  case 
in  a  heart  weighing  forty  ounces,  pre- 
served in  St.  George's  Hospital  Museum, 
and  supposed  to  be  an  example  of  true 
hypertrophy,  until  Quain  examined  it, 
and  discovered  its  real  nature. 

Pathological  Anatomy.  —  Hyper- 
trophy may  occur  in  each  division  of  the 
heart,  but  varies  in  different  parts,  both 
in  the  frequency  of  its  occurrence  and  in 
the  degree  commonly  attained.  The 
comparative  affection  of  the  different 
parts  of  the  heart  depends  partly  on  the 
frequency  and  degree  with  which  the 
causes  of  hypertrophy  affect  the  different 
portions,  and  partly  on  the  amount  of 
muscular  tissue  each  part  possesses,  and 
by  which  it  is  enabled  to  resist  rather 
than  yield  to  the  internal  prei-sure,  which 
is  the  cause  of  the  hypertroph}'.  The 
left  ventricle  is  that  afi'ected  most  fre- 
quently, and  in  the  greatest  degree.  Next 
in  frequency  and  degree  comes  the  right 
ventricle  ;  then  the  left  auricle ;  lastly, 
the  right  auricle.  It  is  rare  for  the  hy- 
pertrophy to  be  general,  and  to  affect  all 
parts  of  the  heart.  More  commonly  it  is 
partial,  affecting  one  part  only.  The  in- 
crease in  the  weight  of  the  heart  is  the 
invariable  characteristic  of  hypertrophy. 
Since  the  healthy  heart  consists  almost 
exclusively  of  muscular  tissue,  over- 
growth of  that  tissue  cannot  occur  at  the 
expense  of  any  other  constituent,  and 
must  result  in  an  absolute  Increase  in  the 
weight  of  the  heart,  proportioned  to  the 
hypertrophy. 

There  is  also  in  most  cases  an  increase 
in  the  size  of  the  heart.  If  the  cavities 
of  the  heart  are  unaltered,  the  increase  in 
its  size  is  proportioned  to  the  hypertro- 
phy. This  is  the  case  in  the  so-called 
"  simple"  hypertrophy.  The  cavities 
rarely,  however,  remain  unchanged.  They 
are  believed  by  some  authorities  to  be  oc- 
casionally diminished  in  size.  The  heart 
then  may  be  of  normal  size,  or  may  be 
very  slightly  enlarged.  The  increased 
thickness  of  the  walls  is  at  the  expense  of 
the  cavity,  which  may  become  reduced  to 
very  small  dimensions,  it  is  said  incapa- 
ble of  containing  a  walnut.     This  con- 
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stitutes  the  concentric  hypertrophy  of 
Bertin.  Lastly,  the  (.'avity  is,  in  the  ma- 
jority of  cases,  dilated,  and  the  dilatation 
adds  greatly  to  the  size  of  the  heart. 
This  constitutes  the  eccentric  variety  of 
Bertin. 

[Fig.  120. 


Hypertrophy  of  left  ventricle.] 

Concentric  hypertrophy  of  the  heart  has, 
in  most  recorded  examples,  hecii  local, 
and  confined  to  the  left  ventricle.  Its 
existence  has,  however,  been  the  subject 
of  much  discussion.  It  was  thought  to 
be  common  until  Cruveilhier,  in  1833,' 
pointed  out  how  perfectly  its  characters 
were  simulated  by  hearts  the  subjects  of 
simple  hypertrophy  and  post-mortem  con- 
traction. When  the  heart  is  at  the  time 
of  death  in  systole,  the  final  contraction  is 
fixed  by  the  rigor  mortis,  the  thickened 
walls  are,  by  their  contraction,  further 
increased  in  thickness,  and  so  remain, 
and  the  cavity  is  reduced  to  very  small 
dimensions.  The  resemblance  of  such  a 
heart  to  "concentric  hypertrophy"  is  ad- 
mitted by  all  authorities.  Cruveilhier 
maintained  that  all  cases  of  the  supposed 
change  are  thus  explicable,  that  the  cavity 
of  such  a  ventricle  can  alwaj'S  be  opened 
out  with  the  fingers,  and  in  this  he  has 
been  followed  by  Budd^  and  many  later 
pathologists,  who  urge  further  that  the 
contraction  of  the  cavities  supposed  to 
occur  is  incompatible  with  the  absence  of 
symptoms  of  impeded  circulation  of  the 
blood.  Other  authorities  belie\'e  that 
concentric  hypertrophy  does  rarely  occur. 
Skoda,  Eokitansky,  Bamberger,  Forster, 
Walshe  are  all  of  this  opinion.  They 
assert  that  hearts  are  occasionally  met 
with,  the  cavities  of  which  are  so  small 
that  the  hypothesis  of  mere  contraction  is 

'  Diet,  de  Med.  et  de  Chir.  Prat.  art.  Hy- 
pertrophie. 
2  Med.-Chir.  Trans.  1838. 


untenable,  and  is  not  verified  by  the 
eifcct  of  post-mortem  decomposition, 
which  should  relax  completely  the  con- 
traction of  rigor  mortis.  Dechambre  and 
Forget  maintained  that  such  hearts  could 
not  be  expanded,  as  simply  contracted 
hearts  can  be. 

The  balance  of  recent  pathological  evi- 
dence is  certainly  opposed  to  the  occur- 
rence of  concentric  hypertrophy.  It  is  to 
be  noticed  that  the  careful  pathological 
observation  of  recent  years  has  brought 
to  light  few  supposed  examples  of  this 
change.  One  specimen  only  has  been 
brought  before  the  Pathological  Societj-.' 
There  is  in  the  museum  of  University 
College  a  specimen  (No.  2,140)  which  has 
been  described  as  itself  establishing  the 
existence  of  the  change.  But  on  close 
examination  the  characters  are  far  from 
satisfactory  evidence  —  it  is  obviously 
merely  an  example  of  the  permanent  con- 
traction of  a  heart  the  subject  of  simple 
hypertrophy.^    The  known  mechanism  of 

'  By  Wickham  Legg.  Trans.  Path.  Soc. 
vol.  XXV.  p.  105.  The  specimen  presented 
contraction  of  the  mitral  orifice.  Details  of 
measurement  and  weight  of  the  heart  are  not 
given. 

^  The  specimen  in  question  has  been  ap- 
pealed to  as  decisive,  and  illustrates  so  well 
the  characters  which  have  led  to  the  estab- 
lishment of  this  variety,  that  it  is  worth  de- 
tailed description.  In  the  circular  glass  jar 
in  which  it  had  been  preserved  for  many 
years  it  certainly  had  striking  proportions. 
The  walls  appeared  of  great  thickness,  and 
the  cavity  ' '  scarcely  capable  of  containing  a 
hazel-nut."  When  removed  from  the  jar  it 
appeared  considerably  smaller.  Its  weight, 
with  the  root  of  the  aorta,  is  llj  oz.,  t)ut  it 
has  been  kept  for  many  years  in  spirit.  The 
external  length  of  the  ventricle  is  4  inches. 
The  heart  has  been  divided  transversely  mid- 
way between  the  base  and  apex  of  the  left 
ventricle.  The  diameters  of  the  section  are 
antero-posterior  2j  inches,  lateral  3  inches. 
It  is  evidently  a  firmly  contracted  h(-art,  for  the 
cavity  of  the  right  ventricle  is  a  mere  curved 
line.  The  cavity  of  the  left  ventricle  is,  on 
close  examination,  stellate  ;  from  the  centre 
three  linear  branches  radiate,  and  can  be 
opened  up.  Between  them  lie  the  enlarged 
papillary  muscles.  On  measurement  with  a 
wire,  the  circumference  of  this  stellate  cavity, 
following  its  branches  but  excluding  the 
loose  papillary  muscles,  is  4^  inches.  But 
the  most  conclusive  evidence  is  afforded  by 
the  thickness  of  the  walls  measured  at  the 
extremities  of  the  radii  of  the  cavity.  On 
the  left  side  the  wall  measures  |-  of  an  inch, 
in  front  and  behind  just  i  inch  in  thickness. 
After  every  allowance  has  been  made  for  the 
effect  of  the  spirit,  it  seems  clear  that  the 
thickness  of  the  wall  is  only  a  little  above 
the  normal.  The  increased  weight  is  proof 
that  the  extent  of  the  wall  cannot  have  been 
below  the  normal.  It  is  clear  also,  from  the 
State  of  the  right  ventricle,  that  the  heart  is 
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hypertrophy  renders  the  origin  of  this 
form  of  over-growth  scarcely  conceivable. 
If  hypertrophy  is  the  result  of  increased 
work,  increased  intra-ventricular  pressure, 
the  volume  of  the  blood  within  the  ventri- 
cle can  scarcely  have  been  lessened  ;  but 
without  such  lessening,  reduction  in  the 
size  of  the  cavity  cannot  have  occurred. 
Thus  the  increased  thickness  of  the  wall 
and  lessened  size  of  the  cavity  are,  on 
etiological  grounds,  almost  incompatible. 
Moreover,  post-mortem  .  decomposition 
relaxes  hearts,  firmly  contracted,  in  a  very 
imperfect  manner. 

Concentric  hypertrophy  of  the  right 
ventricle  has  been  described  as  an  occa- 
sional consequence  of  some  congenital 
malformations  of  the  heart. 

Errcntric  Hi/jJertroplii). — The  thickening 
of  the  wall  in  eccentric  hypertrophy  is  not 
always  conspicuous.  The  cavity  is  di- 
lated, and  the  superficial  area  of  the  wall 
increased,  and  the  increase  in  tissue  may 
be  only  enough,  or  even  not  enough,  to 
maintain  the  normal  thickness  of  the 
wall.  Thus  the  wall  of  the  left  ventricle 
may  be  so  hypertrophied  as  to  lead  to  a 
considerable  increase  in  the  weight  of  the 
heart,  and  yet  may  be  only  of  the  average 
thickness.  In  estimating  the  presence 
and  amount  of  hypertrophy,  therefore,  the 
size  of  the  cavity  must  always  be  taken 
into  consideration.  In  one  of  the  heaviest 
hearts  recorded,  a  heart  much  dilated,  the 
thickness  of  the  wall  of  the  left  ventricle 
was  not  more  than  is  common  in  less  di- 
lated hearts  of  only  half  the  weight. 

The  increase  in  the  size  and  weight  of 
the  heart  is  often  very  considerable.  In 
estimating  them  it  should  be  remembered 
that  the  normal  average  weight  varies 
according  to  the  sex,  age,  size  of  the  in- 
dividual. These  are  considered  else- 
where (art.  "Size  and  Weight  of  the 
Heart.").  A  heart  which  exceeds  9  oz.  in 
a  man  or  8  oz.  in  a  woman,  probably  pos- 
sesses an  excess  of  some  constituent,  in 
most  cases  of  muscular  tissue.  A  com- 
mon weight  for  hypertrophied  hearts  is 
1-2-10  oz.  Hearts  are  occasionally  seen  of 
much  greater  weight,  especially  when 
dilatation  extends  the  area,  and  hyper- 
trophy the  thickness  of  the  cardiac  walls. 
Under  these  circumstances  the  enormous 
"  bovine"  hearts  are  met  with.  Walshe 
has  met  with  one  weighing  40  oz.  ;  Lan- 
cisi  mentions  one  which  weighed,  emptied 
of  blood,  two  pounds  and  a  half;  Croker 
King  one  of  44|^  oz.  ;  Austin  Flint  one  of 

firmly  contracterT,  and  also  that  the  circum- 
ference of  the  inner  surface  of  the  left  ventri- 
cle— the  test  of  the  actual  reduction  in  size 
of  the  cavity — is  little,  if  any,  less  than  the 
normal.  It  seems,  therefore,  to  be  merely  an 
example  of  firm  contraction  in  a  heart  the 
suTiject  of  moderate  simple  hypertrophy.  The 
history  of  the  specimen  is  not  known. 


46  oz.,  while  hearts  weighing  46i  oz. 
have  been  shown  by  Bristowe  and  by 
David  at  the  Pathological  Society.  The 
enormous  weight  of  five  pounds,  men- 
tioned by  Lieutaud,  must  be  regarded  as 
doubtful.  How  much  more  "then  the 
"  quinze  livres"  of  Marchetis  ! ' 

The  shape  of  the  heart  is  altered  ac- 
cording to  the  part  affected.  If  one  ven- 
tricle is  more  aflected  than  the  other,  that 
which  is  the  more  hypertrophied  forms  a 
larger  share  of  the  apex  than  in  health, 
and  the  chief  enlargement  of  the  heart  is 
on  the  side  of  the  aflected  ventricle.  Thus 
in  simple  hypertrophy  of  the  left  ventricle, 
the  extremity  of  that  ventricle  extends 
beyonds  the  other,  so  as  alone  to  consti- 
tute the  apex,  while  increased  width  re- 
sults from  the  lateral  enlargement.  The 
resulting  shape  resembles  an  obtuse-an- 
gled triangle  when  the  heart  is  relaxed, 
an  elongated  ovoid  when  partially  con- 
tracted. In  hypertrophy  of  the  right  ven- 
tricle the  extremity  of  that  ventricle 
extends  to  the  apex  of  the  heart,  but  does 
not  usually  pass  beyond  the  other.  Hence 
the  apex  is  much  rounder  than  in  health, 
and  may  be  indistinguishable.  "When 
dilatation  is  joined  to  the  hypertrophy, 
the  width  of  the  heart  is  much  increased, 
and  the  transverse  may  exceed  the  verti- 
cal diameter.  This  is  especially  the  case 
when  the  right  ventricle  is  affected,  when 
the  heart  may  assume  an  almost  spherical 
shape.  Hypertrophy  of  the  auricles  is 
never  sufficient  to  alter  the  shape  of  the 
heart ;  the  effect  of  their  dilatation  is  con- 
sidered elsewhere. 

The  increase  in  the  thickness  of  the 
wall  is  in  direct  proportion  to  the  amount 
of  hypcrtrophj',  but  in  inverse  proportion 
to  the  amount  of  dilatation.  The  hyper- 
trophy is  usually  so  much  in  excess  of  the 
dilatation  as  to  cause  an  absolute  increase 
in  the  thickness  of  the  wall.  This  is  com- 
monly greater  in  the  outer  wall  than  in 
the  septum.  In  the  ventricles  the  trabe- 
culas  and  papillary  muscles  usually  par- 
ticipate in  the  hypertrophy,  and,  it  is  said, 
to  a  greater  extent  in  the  right  than  in 
the  left  ventricle.  Sometimes  they  arc 
thinned,  when  the  heart  is  dilated. 

In  health  the  thickness  of  the  ventricu- 
lar wall  varies  considerably  in  different 
parts.  The  average  thickness  of  the  wall 
of  the  left  ventricle  is  about  half  au  inch 

'  Quoted  by  Senac,  loo.  cit.  tom.  ii.  p.  408. 
Bellingham  is  said,  by  several  writers,  to 
have  met  with  a  heart  weighing  80  oz.  The 
only  ground  for  the  assertion  seems  to  he 
that  Bellingham  states  that  he  had  seen  a 
heart  preserved  in  the  museum  of  St.  George's 
Hospital  which  was  said  to  weigh  five  pounds. 
This  seems  to  refer  to  the  large  heart  alluded 
to  by  several  writers  and  mentioned  above 
(p.  772)  as  lately  examined  by  Quain  and 
found  to  weigh  40  oz. 
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in  men,  rather  less  in  women.  The  mea- 
surement should  \ni  always  exclusive  of 
the  papillary  muscles,  and  the  place  at 
which  the  measurement  is  made  should 
always  be  specified.  The  increase  is 
usually  greater  towards  the  base  tlian 
towards  the  apex.  Hope  pointed  out  that 
the  greatest  thickening  is  a  little  above 
the  middle  of  ventricle,  at  the  place  where 
the  cohunnse  caruete  are  inserted.  Thence 
it  decreases  suddenly  towards  the  aortic 
orifice,  gradually  towards  the  apex  of  the 
heart.  Occasionally  the  reverse  obtains, 
especially  in  aortic  re>;urgitation  (Walshe), 
and  the  wall  is  tliicker  towards  the  apex 
than  towards  the  base. 

When  the  wall  of  the  left  ventricle 
measures  three-flfths  of  an  inch  in  thick- 
ness it  may  be  considered  hypertrophied. 
An  increase  in  the  average  thickness  to 
three-cpiarters  of  an  inch,  or  an  inch,  is 
not  uncommon.  An  inch  and  a  quarter 
is  occasionally  reached,  and  it  is  said,  an 
inch  and  a  half,  or  even  two  inches.  The 
larger  dimensions  were  probably  in  cases 
in  which  there  was  little  dilatation,  and 
the  heart  was  contracted.  In  the  large 
heart  described  by  Bristowe,  the  weight 
of  which  was  forty-six  and  a  half  ounces, 
the  wall  of  the  left  ventricle  was  only  Jths 
of  an  inch  in  thickness  at  the  base ;  the 
length  of  the  cavity  of  the  ventricle  being 
six  inches. 

The  right  ventricle  yields  readily  to  in- 
ternal pressure,  and  presents  a  marked 
increase  in  the  thickness  of  the  wall  much 
less  frequently  than  the  left ;  simple  hyper- 
trophy is  very  rare.  The  average  normal 
thickness  of  the  wall  is  two-and-a-half 
lines  in  men,  two  lines  in  women.  When 
hypertrophied  it  is  often  a  third,  or  half 
an  inch  in  thickness,  and  even  in  rare 
instances  three-quarters  of  an  inch,  an 
inch,  and  even,  it  is  said,  an  inch  and  a 
quarter  (Bertin,  SSth  case,  "eleven  to 
sixteen  lines.")  The  numerous  columnte 
carnese  are  commonly  much  thickened. 
The  cavity  is  usually  enlarged,  but  may 
be  lessened  in  rare  cases  ;  probably,  how- 
ever, only  in  cases  of  malformation. 
AVhen  the  ventricle  is  thus  hypertrophied, 
and  the  left  ventricle  is  dilated,  the  two 
may,  as  Morgagni  and  Bertin  remarked, 
seem  to  have  become  transposed. 

The  left  auricle  is  not  nnfrequently 
hypertrophied.  The  average  normal  thick- 
ness of  its  wall  is  one  line  and  a  half; 
where  hypertrophied  it  may  reach  two  to 
three  lines.  The  right  aviricle  is  rarely 
hypertrophied,  and  "always  in  least  de- 
gree. The  average  thickness  of  its  walls 
is  one  line  ;  when  hypertrophied  it  may 
attain  one-and-a-half  or  two  lines.  The 
auricles  have  never  been  found  to  present 
contraction  of  their  cavity. 

In  pure  hypertrophy  the  part  changed 
is  of  firm  consistence,  firmer  than  the  nor- 
mal heart,  so  that  the  walls  do  not  col- 


lapse when  cut  across.  It  presents  httle 
deviation  from  the  normal  color,  it  is 
sometimes  a  little  darker.  Such  unmixed 
hypertrophy  is  rare.  More  commonly  the 
tissue  has  undergone  degeneration,  and  is 
paler  and  softer  than  normal,  sometimes 
generally,  sometimes  partially.  Koki- 
tansky  points  out  that  in  the  hypertrophy 
of  the  ventricles  the  changed  wall  of  the 
right  ventricle  is  always  tougher  than  that 
of  the  left. 

The  hypertrophied  wall  of  the  heart 
usually  contains  more  fibrous  tissue  than 
the  healthy  wall.  The  tissue  lies  between 
the  primitive  bundles,  separating  them, 
and  here  and  there  forms  more  extensive 
tracts.  This  change,  when  more  consid- 
erable, is  considered  as  "fibroid  degen- 
eration." It  is  more  abundant  in  the 
wall  of  the  right  ventricle  than  in  that  of 
the  left,  and  doubtless  is  the  cause  of  its 
greater  consistence. 

The  nature  of  the  change  in  the  mus- 
cular fibre  in  hypertrophy  has  Ijeen  the 
subject  of  much  discussion.  Does  the  in- 
crease in  the  size  of  the  heart  depend  on 
an  increase  in  the  size,  or  in  the  number 
of  fibres  '?  The  evidence,  in  some  degree 
conflicting,  is  on  the  whole  strongly  in 
favor  of  the  view  that  the  increased  thick- 
ness of  the  wall  is  due  solely  to  increase 
in  the  number  of  the  fibres  constituting  it, 
i.  c,  to  the  formation  of  new  fibres.  The 
chief  evidence  of  an  increase  in  the  size 
of  the  fibres  is  obtained  from  the  measure- 
ments of  Hepp,'  slill  quoted  as  authorita- 
tive, and  Avho  asserted,  and  gave  measure- 
ments to  show,  that  the  average  thickness 
of  the  fibres  in  hypertrophy  is  about  four 
times  the  thickness  of  the  fibres  in  health. 
This  conclusion,  however,  by  itself  sug- 
gests a  fallacy,  since  the  average  thick- 
ness of  the  wall  in  hypertrophy  is  less 
than  double  tlio  average  normal  thick- 
ness. A'ocel  and  Ileulc,  Rindflcisoh  and 
AValshe  conclude  that  there  is  no  increase 
in  the  size  of  the  fibres,  while  Robin 
thinks  that  there  is  a  slight  increase,  al- 
though not  enough  to  account  for  the  in- 
creased size  of  "the  heart.  Wilks  and 
Moxon  are  convinced  that  the  chief  share 
in  the  increase  in  size  is  due  to  increase 
in  number.  Considerable  weight  must 
be  attached  to  the  careful  observation  of 
Zielonko,"  who  finds  that  the  average  of 
a  laro-e  number  of  measurements  of  the 
fibres' of  hypertrophied  hearts  is  a  little 
?e.s.s  than  the  average  of  the  normal  fibre. 
His  observations  also  corroborate  the  fact 
(lono-  before  stated  by  Fiirster)  that  the 
normal  fibres  are  smaller  in  early  than  m 
Inter  fife,  and  are  increased  in  size  liy 
iiood  general  nutrition.  The  writer  has 
found^on  direct  enumeration  of  the  filircs 
in  a  transverse  section  of  the  wall  that 


1  Zeitschrift  fiir  rat  Mei.  TSra,  p.  257. 

2  Virchow's  Archiv,  Ed.  62,  Heft.  I.  p.  29. 
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their  number  is  in  the  main  proportioned 
to  its  thiclvQess.  The  conclusion  appears 
justified  tliat  there  is  no  increased  size  of 
the  fibres  in  hypertrophy,  that  the  over- 
growth of  the  heart  is  entirely  dependent  ' 
on  the  development  of  new  and  less  per- 
fectly nourished  tissue  elements.  Kind- 
fleisch  suggests  that  they  may  arise  by 
fissuring  of  the  pre-existing  fibres.  He 
has  observed  that  the  square  cells,  of 
which  the  muscular  fibres  of  the  heart 
have  been  shown  to  consist,  contain  seve- 
ral nuclei,  instead  of  a  single  nucleus,  as 
in  health.' 

Symptoms. — Cardiac  hypertrophy  gives 
rise  to  certain  distinctive  physical  signs, 
and  may  be  accompanied  by  certain  defi- 
nite symptoms.  These  signs  and  symp- 
toms depend  on  the  increased  size  of  the 
heart,  and  on  the  increased  force  with 
which  it  acts.  They  vary  according  to 
the  part  of  the  heart  which  is  affected, 
and  according  to  the  amount  of  dilatation 
which  is  associated  with  the  hypertrophy. 
It  will  be  convenient  to  consider  sepa- 
rately the  symptoms  of  the  change  in 
each  division  of  the  heart,  beginning  with 
the  left  ventricle.  In  it  the  change  is 
carried  to  the  greatest  degree,  and  gives 
rise  to  the  signs  and  symptoms  commonly 
understood  as  those  of  hypertrophy  of  the 
heart. 

"When  hypertrophy  is  considerable,  the 
heart,  unless  fixed  by  adhesions,  lies,  in 
consequence  of  its  greater  weight,  lower 
in  the  thorax  than  in  health.  The  weight 
of  the  base  is  said  to  increase  the  natural 
obliquity  of  the  organ,  so  that  it  may  as-- 
sume  a  nearly  transverse  position. 

Left  Ventricle.— P/»!/s)r((Z  Sigiis. — 
The  increased  bulk  of  the  heart  may  cause 
precordial  bulging,  noticealile  chiefly  in 
the  area  between  the  nipple  and  the  left 
edge  of  the  sternum.  The  intercostal 
spaces  are  widened,  and  the  surface  of 
the  chest  is  more  prominent  than  is  the 
corresponding  part  on  the  opposite  side. 
This  bulging  is  most  marked  in  hyper- 
trophy occurring  in  early  life. 

The  area  of  dulness  is  increased.  The 
superficial  dulness  is  usually  more  exten- 
sive, the  deep  dulness  invariably  larger, 
and  the  increase  is  chiefly  to  the  left.  The 
left  edge  of  the  deep  dulness,  instead  of 
passing  from  the  middle  of  the  third  loft 
cartilage  to  the  apex,  extends  from  the 
inner  extremity  of  the  third  rib  to  the 
nipple,  or  even  to  the  anterior  axillary 
line,  one,  two,  or  even  three  inches  out- 
side the  nipple.  It  may  also,  although 
less  commonly,  extend  upwards  to  the  sec- 
ond interspace.  Its  shape  is  thus  usually 
more  oval  than  in  health.''   Kesistanee  on 

'  Pafliolo?lste  Gewebelehre,  Vierte  Aufl. 
1875,  p.  193. 

'  The  deep  cardiac   dulnes*  is,  except  in 


percussion  is  greater  than  in  health.  In 
extreme  enlargement  the  resonance  in  the 
left  back  is  defective,  and  Walshe  has 
even  known  the  dulness  to  be  so  marked, 
and  respiration  so  weakened  by  pressure 
upon  the  lung,  that  pleural  effusion  was 
simulated.  The  apex-beat,  marking  ap- 
proximately the  limit  of  the  heart,  is 
moved  outwards  and  downwards,  with  its 
enlargement,  into  or  outside  the  vertical 
nipple  line,  and  into  the  sixth  or  seventh 
interspace,  into  the  latter  probably  only 
in  dilated  hypertrophy  (Walshe). 

The  increased  form  of  action  manifests 
itself  by  increased  impulse.'  The  area  of 
impulse  is  increased  ;  it  may  be  felt  in  the 
fourth,  fifth,  and  sixth  interspaces.  A 
larger  portion  of  heart  comes  in  contact 
with  the  chest  wall,  and  the  increased 
force  aids  also  in  producing  a  more  ex- 
tensive Impulse.  In  pure  hypertrophy  a 
maximum  apex-beat  is  still  perceptible, 
bearing  a  normal  proportion  to  the  rest 
of  the  impulse.  But  the  impulse  is  not 
only  more  forcible,  it  presents  a  special 
change  ;  it  is  slower,  more  deliberate  as 
AvcU  as  more  forcil)le,  and  hence  has  been 
for  long  termed  "heaving."  In  dilated 
hypertrophy  the  impulse  is  more  abrupt 
than  in  simple  hypertrophy,  in  which  the 
slow  heave  is  carried  to  its  greatest  de- 
gree. The  extension  of  the  impulse  is 
often  visible,  and  tlie  whole  left  front  of 
the  chest  may  be  raised  by  it.  It  was 
spoken  of  as  "jarring"  by  old  writers,  and 
still  is  occasionally  so  described.  But  a 
"jar"  implies  vibration,  and  although  a 
vibratory  character  is  often  felt  in  the  im- 
pulse of  a  hypertrophied  heart,  it  is  due 
to  coexisting  valvular  disease,  not  to  the 
over-action  of  the  heart  itself.  Occasion- 
ally a  double  impulse  can  be  felt  with 


the  presence  of  extreme  emphysema,  an  accu- 
rate and  convenient  measure  of  the  enlarge- 
ment of  the  lieart.  By  many  authorities  it 
has  been  strangely  undervalued.  NjemeyiT's 
assertion  that  percussion  often  fails  to  reveal 
hypertropy  of  the  left  ventricle  is  comprehen- 
sible only  in  consequence  of  the  guide  em- 
ployed being  the  superficial  dulness,  which 
depends  much  more  on  the  state  of  the  lung 
than  on  the  state  of  the  heart.  For  a  very 
full  and  clear  accoitnt  of  the  relations  and 
significance  of  the  diminished  resonance  caused 
by  the  heart  in  its  various  conditions,  see 
Balfour,  Clin.  Lect.  on  Diseases  of  the  Heart, 
1876,  Lect.  1. 

'  According  to  old  writers,  Fernel,  &c.,  the 
impulse  of  a  hypertrophied  heart  had  heen 
known  to  fracture  the  ribs !  All  the  in- 
stances, however,  seem  to  have  occurred  in 
convents  or  monasteries.  Caesalpinus  and 
others  assert  that  two  ribs  of  St.  Philip  de 
Neri  were  torn  from  their  cartilages  by  the 
palpitation  of  his  heart.  Senac  wisely  doubted 
the  occurrence  of  such  fractures,  unless  the 
ribs  had  been  previously  weakened  by  dis- 
ease. 
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each  beat  of  the  heart.  Rarely  it  is  a 
double  systoli(^  impulse  (Walshe),  the  ori- 
gin of  which  is  obscure.  More  commonly 
the  second  and  slighter  impulse  corre- 
sponds with  the  commencement  of  dias- 
tole, at  the  end  of  the  "  sinking  back,"  as 
Hope  expressed  it,  who  first  pointed  out 
the  phenomenon.  He  explained  it  as  due 
to  the  sudden  filling  of  the  ventricles  with 
blood.  Hayden,  who  adopts  a  similar  ex- 
planation, lias  pointed  out  the  coincidence 
of  this  second  impulse  with  the  second 
sound.  Walshe  remarks  that  the  move- 
ment is  rather  a  succussion  than  an  im- 
pulse against  the  chest  walls.  This  char- 
acter, and  the  obvious  coincidence  with 
the  second  sound,  have,  in  several  cases, 
suggested  to  the  writer  the  probability 
that  the  impulse  is  really  due  to  the  shock 
communicated  to  the  whole  heart  by  the 
closure  of  the  aortic  valves,  a  closure  ren- 
dered more  forcible  by  the  greater  disten- 
sion of  the  aorta.  It  is  in  accordance 
with  this  explanation  tbat,  as  Hope  and 
Walshe  both  point  out,  this  second  im- 
pulse may  occur  in  simple  hypertrophy, 
but  is  most  marked  in  dilated  hypertrophy 
(in  which  the  distension  of  the  aorta  is 
greatest),  and  tiiat  it  is  absent  in  simple 
dilatation. 

The  sounds  of  the  heart  are  altered. 
The  first  sound  is  rendered  less  loud,  but 
longer,  the  change  being  especially  marked 
over  the  ventricle.  The  sound  may  be 
normal  at  the  base  and  ensiform  cartilage 
(AValshe).  Sometimes  tlie  muffling  of  the 
sound  amounts  almost  to  extinction.  The 
second  sound  is  usually  loud.     When  di- 


latation is  added  to  the  hypertrophy  the 
first  sound  becomes  louder  and  clearer. 
The  post-systolic  silence  is  shortened,  as 
Laennec  noted,  in  consequence  of  the 
lengthening  of  the  first  sound.  Laennec 
thought  that  this  lengthening  may  amount 
to  a  fiiint  murmur,  apart  from  valve  dis- 
ease or  httmic  state,  and  Walshe  corrobo- 
rates the  opinion.  During  attacks  of  pal- 
pitation the  first  sound  may  be  much  more 
distinct  than  when  the  lieart  is  acting 
uniformly. 

Reduplication  of  the  first  sound  is  occa- 
sionally met  with  in  hypertrophy  :  rarely 
according  to  Walshe  ;  almost  invariably 
in  eccentric  hypertrophy,  according  to 
Hayden.  It  is  certainly  frequent  in  some 
forms  of  hypertrophy,  especially  in  that 
due  to  Bright's  disease  (Sibson).  Irregu- 
larity in  force  is  not  common,  in  fre- 
quency very  rare,  except  in  association 
with  dilatation  and  degenerative  changes. 

Symptoms,  proper. — A  great  number  of 
morbid  phenomena  have  been  ascribed  to 
the  influence  of  cardiac  hypertrophy.  The 
list,  however,  has  been  shortened  accord- 
ing as  the  symptoms  of  the  causes  of 
hypertrophy  and  of  the  other  associated 
consequences  of  those  causes,  are  distin- 
guished from  the  symptoms  directly  due 
to  the  liypertrophy  itself  Almost  all  the 
consequences  of  dilatation  of  the  heart 
were  formerly  ascribed  to  the  conjoined 
hypertrophy.  The  credit  belongs  to  Bouil- 
laud  of  having  first  vindicated  hypertro- 
phy from  its  supposed  influence  in  causing 
dropsy  and  other  consequences  of  cardiac 
failure. 


Fig.  121. 


Tracing  from  pulse  In  great  hypertrophy  and  dilatation  of  left  yentricle  In  a  case  of  mitral  regurgitant  dls- 
eaue  with  general  venous  distension  and  ultimate  increase  in  arterial  tension.  Artery  large  and  inconipies- 
sible.    Tracing  talten  at  very  high  pressure,  which  did  not  modify  its  character. 


Subjective  symptoms  of  cardiac  hyper- 
trophy may  be  absent,  when  the  hyper- 
trophy is  moderate,  with  little  or  no  di- 
latation, and  is  adequate  to  overcome  the 
obstruction  which  has  produced  it.  In 
such  cases,  however,  the  varying  force  of 
the  heart's  action,  the  varying  amount  of 
the  obstruction,  and  the  common  conjunc- 
tion of  relative  weakness  with  absolute 
strength,  lead  to  sensible  evidence  of  de- 
rangement. 

Consciousness  of  the  increased  force 
with  which  the  heart  acts  is  a  more  or 


less  frequent  symptom  in  all  except  the 
slightest  forms  of  hypertrophy.  Under 
excitement  the  conscious  beating  may 
amount  to  "  palpitation."  Slight  irregu- 
larity may  increase   the   discomfort,  but 


'  Senac,  in  speaking  of  this  subject,  says : 
"  Rien  n'est  plus  ordinaire  que  les  bevftes  des 
observateurs  dans  la  recherche  des  causes  ; 
tout  ce  qu'ils  trouvent  dans  les  cadavres  ils 
attribuent  sonvent  n  la  dernifre  maladie,  ou 
h  celle  qui  a  attire  leur  attention."  Loc.  oit. 
torn.  ii.  p.  398. 
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much  irregularity  or  considerable  palpita- 
tion is  rare,  except  in  dilatation,  and  to 
that  the  symptom  is  to  be  ascribed.  Fain, 
as  Walslie  points  out,  is  extremely  rare  in 
simple  hypertrophy,  and  anginal  attacks 
are  almost  confined  to  cases  in  which  the 
dilatation  is  considerable.  The  force  with 
which  the  left  ventricle  contracts  has  an 
immediate  eflect  on  the  arterial  pulsa- 
tions. The  carotids  tbrob  visibly.  The 
pulse  is  large,  full,  hard,  and  sustained. 
When  dilatation  is  conjoined  with  the 
hypertrophy,  the  pulse  is  still  full,  but  is 
softer  and  more  compressible  and  less 
sustained.     The     sphygmogram     shows 


these  characters  in  a  sudden  and  high 
rise,  and,  where  the  hypertrophy  is  Kim- 
pie,  there  is  a  high  and  often  sustained 
tidal  wave.  Where  there  is  coexisting 
dilatation,  the  tidal  wave  may  not  be  sus- 
tained in  consequence  of  the  imperfect 
emptying  of  the  ventricle  (Fig.  121). 
Aortic  obstruction  may,  however,  modify 
considerably  these  characters,  rendering 
the  pulse  smaller,  while  it  remains  hard, 
sustained,  and  incompressible.  If  con- 
siderable, it  also  renders  the  contraction 
slow,  and  the  percussion  stroke  may  be 
lost  in  a  slowly  rising  tidal  wave,  as  in 
the  accompanying  tracing  : — 


Fig.  122. 


Tracings  from  infrequent  and  slow  pulse  of  aortic  ohstruction,  with  coexisting  mitral  disease,  and  hyper- 
trophy of  the  left  ventricle.  The  slowness  of  the  contraction  had  been  increased  by  the  administration  of 
digitalis.    Taken  at  a  high  pressure  ;  pulse  small  but  almost  incompressible.! 


The  force  with  which  the  blood  is  driven 
into  the  smaller  vessels  ma)'  modify  the 
function  of  certain  tissues  and  organs. 
The  face  is  often  flushed.  Tinnitus  au- 
rium,  flashes  of  light,  and  musca;  volitaiitcs 
may  be  complained  of.  Headache  and 
mental  dulncss  are  sometimes  observed, 
but  as  a  rule  the  intellect  is  unaffected. 
The  general  nutrition  also  suffers  little. 
Organic  functions  are  little  interfered 
■with.  Increased  arterial  pressure  might 
be  supposed,  as  AValshc  remarks,  to  modify 
considerably  the  urinary  secretion,  in- 
creasing the  quantity  of  water.  The  urine 
presents,  however,  no  distinctive  change. 
Swelling  of  the  bronchial  mucous  mem- 
brane, and  increased  secretion  are  con- 
nected by  Niemeyer  with  the  active  dis- 
tension of  the  bronchial  arteries.  Short- 
ness of  breath  on  exertion  is  common,  and 
is  by  Walshe  connected  directly  with  the 
hypertrophy.  True  cardiac  dyspnoea  is 
rare ;  and  any  considerable  shortness  of 
breath  is  probably  to  be  ascribed  to  the 
cause  of  the  hypertrophy,  or  to  concurrent 
dilatation.  The  pressure  exerted  on  the 
lungs  by  an  enlarged  heart  may  cause 
some  interference  with  their  function  and 
increase  the  dyspnoea. 

Consequences  of  Hypertrophy.  ■ —  A  long 
train  of  evils  which  are  met  with  in  more 
or  less  frequent  association  with  hyper- 
trophy, were  formerl}'  regarded  as  its  con- 
sequences. Many  of  them  are  in  no  way 
related  to  its  occurrence,  but  are  the  re- 
sult of  the  dilatation,  or  remotely  of  the 
cause  of  the  hypertrophy.  Such  are 
oedema,  capillary  engorgement,  venous 
congestions,  passive  hemorrhages.  These 
were  enumerated  by  Hope  as  consequences 


of  hypertrophy.  Bertin  long  before  taught 
clearly  that  they  cannot  be  regarded  as 
such,  since  they  are  absent  when  hyper- 
tropliy  exists  in  its  most  simple  form,  and 
occur  in  proportion  as  the  hypertrophy  is 
complicated  by  other  conditions,  such  as 
valvular  disease,  dilatation  of  the  ventri- 
cle, &c.,  themselves  capable,  without 
hypertrophy,  of  causing  the  symptoms. 

Not  only  does  hypertrophy  not  produce 
these  effects,  but  its  tendency  is  to  pre- 
vent their  occurrence.  Its  power  of  ar- 
resting the  mechanical  effects  of  its  causes 
is  very  great,  and  proportioned  to  its  de- 
gree. Disease  of  the  aortic  orifice,  for 
instance,  as  long  as  the  hypertrophy  is 
great  and  unwc'akened  by  degeneration, 
produces  no  backward  effect.  So  in  mitral 
obstruction,  hypertrophy  of  the  left  auricle 
may  for  a  long  time  save  the  lungs  from 
passive  congestion.  So,  too,  hypertrophy 
of  the  right  ventricle  may  prevent  any 
over-distension  of  the  venous  system  from 
obstruction  to  the  circulation  through  the 
lungs  or  the  left  side  of  the  heart. 

The  only  morbid  effects  of  hypertrophy 
which  can  accurately  be  thus  regarded, 
are  those  which  result  from  the  greater 
force  with  which  the  blood  is  driven  into 
the  arterial  system.  These  consequences 
are  seen  best  when  there  is  no  impediment 
to  the  escape  of  blood  from  the  ventricle, 
and  especially  when  the  cause  of  the  hy- 
pertrophy is  occasional  or  is  situated  in 
front  of  the  arterial  system.  The  ten- 
dency is  for  the  due  proportion  between  the 
contents  of  the  arteries  and  the  veins  to 

'  These  two  tracings  were  taken  for  me  by 
Mr.  H.  R.  0.  Sankey. 
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be  disturbed,  for  the  arteries  to  become 
over-filled,  the  veins  and  the  pulmonary- 
system  under-filled  with  blood.  It  has 
been  said  that  the  whole  circulation  is 
accelerated,  but  this  can  only  be  the  case 
when  the  action  of  the  heart  is  for  the 
time  being  more  than  enough  to  overcome 
the  resistance  which  has  evoked  it. 

It  has  been  supposed  that  the  increased 
supply  of  arterial  blood  may  lead  to  the 
overgrowth  of  organs,  but  the  conjecture 
is  unsupported  by  observation. 

A  more  direct  effect  upou  the  vessels 
may  often  bo  traced.  When  the  obstruc- 
tion is  situated  beyond  the  arteries,  their 
walls  are  exposed  to  a  greatly  increased 
pressure.  The  same  effect  occurs  when 
the  obstruction  is  at  the  aortic  orifice,  and 
the  action  of  the  heart  is  from  any  cause 
(as  dynamic  excitement,  or  the  cessation 
of  another  causu)  in  excess  of  the  obstruc- 
tion. Both  the  large  and  small  arteries 
suffer  under  these  circumstances.  The 
increased  pressure  on  the  aorta  may  cause 
its  dilatation,  although,  as  Seuac  observed, 
the  enlargement  from  this  cause  is  not 
often  considerable.  A  more  frequeut  con- 
sequence of  the  pressure  to  which  the 
arteries  are  exposed  is  seen  in  the  degene- 
ration of  the  vessels.'  Modern  observa- 
tion has  established  the  frequent  associa- 
tion of  so-called  endarteritis  deformans 
(atheroma)  with  increased  strain.  The 
change  is  seen  in  the  aorta,  in  the  pul- 
monary artery,  and  in  the  smaller  vessels, 
especially  in  those  in  which  the  relative 
pressure  is  the  greatest,  as  in  those  at  the 
base  of  the  brain. 

But  degeneration  is  not  the  only  effect 
of  the  increased  strain  upon  the  vessels  ; 
they  not  unfrequently  give  way,  and 
hemorrhage  results.  Hemorrhage  into 
the  brain  is,  on  account  of  its  frequency, 
magnitude  and  importance,  that  form  to 
which  attention  has  been  chiefly  directed. 
The  frequent  association  of  apoplexy  and 
enlargement  of  the  heart  led  Corvisart 
first  to  assume  a  causal  relationship  be- 
tween the  two.^    In  this  he  has  been  fol- 

'  Pointed  out  by  Kirkes  in  1857,  Med.  Times 
and  fiaz.  No.  370,  371. 

'  "Where  apoplexy  takes  place  in  a  person 
iu  whom  there  is  an  excess  of  muscular  sub- 
stance and  strength  in  the  heart,  it  is  easy  to 
conceive  that  the  resistance  of  the  vessels  of 
the  brain  is  not  in  unison  with  the  extraordi- 
nary impetus  which  the  heart  impresses  on 
the  blood ;  it  necessarily  follows  that  the 
smaller  vessels  of  the  brain  become  more 
permeable  to  this  fluid,  or  that  they  give 
way  and  cause  effusion  and  apoplexy."  Cor- 
visart, 1.  c,  p.  164.  It,  however,  would 
seem  to  have  been  first  suggested  by  the 
death  of  Malpighi,  who  died  from  cerebral 
hemorrhage,  and  whose  heart  was  found 
greatly  hypertrophied,  "the  parietes  of  the 
left  ventricle  were  two  fingers  in  thickness." 
(Baglivi.) 


lowed  by  most  subsequent  writers— Ber- 
lin, Hope,  Bouillaud,  Andral,  Burrows, 
and  others.  But  the  conclusions  of  the 
earlier  observers  require  some  abatement 
iu  the  light  of  modern  knowledge  of  the 
frecpiency  with  which  apoplectic  attacks 
result,  by  another  mechanism,  from  car- 
diac disease.  Embolism  may  give  rise  to 
symptoms  not  unlikely  those  of  cerebral 
hemorrhage,  and  embolism  is  almost  con- 
stantly associated  with  hypertrophy  of 
the  heart.  But  even  when  these  eases 
are  eliminated  from  the  discussion,  the 
pathological  evidence  of  the  association  of 
apoplexy  and  hypertrophy  of  the  heart  is 
still  impeachable.  In  sixty-five  cases  of 
apoplexy  collected  by  Quain'  the  heart 
was  enlarged  in  two-thirds,  and  in  one- 
half  there  was  no  valve  disease.  The 
significance  of  the  latter  fact  is  that  in 
these  cases  the  cause  of  the  hypertrophy 
was  probably  situated  away  fr(jm  the 
heart,  in  or  beyond  the  arterial  system, 
which  would  thus  have  to  bear  the  whole 
force  of  the  over-acting  heart.  But  this 
is  the  condition  in  which  arterial  disease 
is  produced  ;  the  small  vessels  degene- 
rate, and,  becoming  weaker,  are  less  able 
to  bear  increased  pressure  to  which  they 
are  exposed.  This  is  the  case,  notori- 
ously, in  Bright's  disease,  especially  in 
the  contracted  kidney,  with  which  cere- 
bral hemorrhage  and  cardiac  hypertrophy 
are  so  constantly  associated.  In  primary 
degenerative  changes  in  the  smaller  ves- 
sels the  same  result  is  seen — a  like  obstruc- 
tion may  cause  hypertrophy,  and  a  like 
weakness  yield  before  the  increased  pres- 
sure. Tlie  same  sequence  is  sometimes 
seen  when  the  cause  of  the  obstruction  is 
situated  beyond  the  arteries  and  capilla- 
ries, and  acts,  it  may  be,  through  both 
systems  of  the  circulation.  Mitral  dis- 
ease may  lead  to  extreme  blood  tension 
in  the  arterial  system,  as  the  sphygmo- 
graphic  tracing  on  page  777  shows.  Cere- 
bral hemorrhage  sometimes  occurs  in  such 
cases,  even  in  the  young,  from  the  rup- 
ture of  an  overstrained  arfery. 

All  authorities  are  agreed  as  to  the 
causal  relationshi]-)  between  hypertrophy 
of  the  heart  and  the  rupture  of  diseased 
vessels.  But  to  this  some,  as  Watson, 
Eulenberg,  Rokitansky,  would  limit  the 
connection.  It  must  be  considered  still 
doubtful  whether  an  over-acting  heart  can 
rupture  a  healthy  artery.  It  is  true  the 
lame  arteries  of  the  brain  are  often  found 
heaithy  in  cases  of  cerebral  hemorrhage, 
but  this  affords  only  slight  evidence  of  the 
condition  of  the  smaller  vessels  of  the 
cerebral  substance.  These  are  frequently 
diseased  when  the  vessels  at  the  base  of 
the  brain  appear  healthy. 

Statistics  on  this  point  corroborate,  but 
do  not  extend,  the  conclusion  from  iso- 


'  Lumleian  Lectures,  loo.  cit. 


780 


HYPERTROPHT    OF    THE    HEART. 


lated  observations.  Quain  found  that  dis- 
eased vessels  are  more  common  in  cases 
of  cerebral  hemorrhage  when  the  heart  is 
healthy  than  when  it  is  hypcrtrophied. 
They  are  present  in  two-thirds  of  the 
former,  and  only  in  about  half  of  the  lat- 
ter. The  inference  suggested  is  that, 
since  extensive  disease  of  vessels  shown 
by  the  implication  of  the  larger  trunks  is 
less  common,  in  cerebral  hemorrhage, 
when  the  heart  is  hypcrtrophied  than 
when  it  is  healthy,  an  over-acting  heart 
needs  less  diminution  in  the  strength  of 
the  vessels,  in  order  to  cfl'ect  their  rup- 
ture, than  a  healthy  heart. 

The  occasional,  though  rare,  occurrence 
of  cerebral  hemorrhage  in  the  young  does 
not  help  to  decide  the  question.  Disease 
of  the  cerebral  vessels  is  now  known  to 
be  not  uncommon  in  early  life,  and  some 
of  the  cases  occur  in  the  subjects  of  heart 
disease,  in  whom  there  exists  circuitous 
increase  of  arterial  tension  just  described. 
Moreover  in  such  subjects  cerebral  aneu- 
risms, perhaps  from  imperfect  embolism, 
are  frequent,  and  in  many  cases  it  has 
certainly  been  by  the  rupture  of  such  an 
aneurism  that  cerebral  hemorrhage  has 
occurred. 

Concentric  Hypertrophy  of  the  Left  Ven- 
tricle.— The  symptoms  are  as  uncertain  as 
the  existence  of  the  malady.  Theoreti- 
cally, the  signs  of  simple  hypertrophy 
might  be  expected,  and  with  them  some 
dyspnoea  in  consequence  of  the  impedi- 
ment which  must  be  presented  to  the 
passage  of  blood  through  a  heart  so  much 
lessened  in  capacity. 

Right  Ventricle.— Considerable  in- 
crease in  the  size  of  the  right  ventricle 
causes  prominence  of  the  lower  part  of 
the  sternum,  epigastric  fulness,  and  often 
bulging  of  the  lower  left  cartilages  adja- 
cent to  the  sternum.  The  superficial  car- 
diac dulness  is  little  changed,  but  the 
deep  dulness  extends  further  to  the  right 
than  normal,  the  right  edge  being  one  or 
two  fingers'  breadth  to  the  right  of  the 
sternum.  This  dulness  is  partly  depend- 
ent on  the  enlargement  of  the  ventricle, 
partly  on  over-distension  of  the  auricle, 
which  always  accompanies  the  change  in 
the  ventricle.  Pulsation  may  be  felt  at 
the  epigastrium.  The  apex-beat  is  in  its 
normal  situation,  or  moved  a  little  to  the 
left,  extended  as  far  as,  but  not  beyond, 
the  nipple  line.  It  is  frequently  changed, 
being  obscured  and  diffused  when  the 
right  ventricle  lies  in  front  of  it.  A  dis- 
tinct impulse  may  be  felt  over  the  right 
ventricle,  i.  e. ,  over  the  lower  part  of  the 
sternum,'  and  in  the  adjacent  left  inter- 
spaces. In  health  a  distinct  impulse  is 
very  rarely  to  be  felt  in  this  situation. 
In  hypertrophy  the  impulse  may  have 

'  T)ii3  was  pointed  out  by  Burggrave  in 
1754  (Act.  Acad.  Nat.  Cur.  vol.  x.  p.  140). 


]  considerable  strength,  but  it  is  generally 
I  quick,  rarely  of  the  slow,  heaving'  charac- 
ter which  hypertrophy  of  the  left  ventri- 
cle produces.  It  may  sometimes  be  felt 
as  far  as  the  base.  Little  alteration  in 
I  the  sounds  of  the  heart  is  caused  by  hy- 
pertrophy of  the  right  ventricle.  The 
pulmonary  second  sound  is  usuallj-  inten- 
sified by  the  increased  tension  within  the 
pulmonary  artery.  Sometimes  the  second 
sound  is  reduplicated.  Jugular  pulsation 
has  been  associated  with  hypertrophy  of 
the  right  ventricle  by  Lancisi,  Laeuuec, 
Hope,  and  others.  It  is  doubtless  duo  to 
actual  regurgitation  through  the  tricuspid 
orifice,  and  coexisting  dilatation  of  the 
ventricle  is  necessary  for  its  production. 

Few  symptoms  proper  can  be  associated 
with  the  condition.  The  pulse  is  natural. 
The  venous  system  shows  no  signs  of  en- 
gorgement. It  is  remarkable  how  com- 
pletely hypertrophy  of  the  right  ventricle 
\\ill  prevent  the  development  of  dropsy, 
and  other  signs  of  venous  stagnation,"  by 
an  obstacle  in  front  of  it.  The  lungs  or 
left  side  of  the  heart  usually  present  evi- 
dence of  the  condition  causing  the  hyper- 
trophy, emphysema,  disease  of  the  mitral 
orifice,  &c.  Dyspnaa  is  conmion,  as 
Walshe  points  out,  but  is  more  frequently 
the  result  of  the  cause  of  the  hypertrophy, 
than  of  the  hypertrophy  itself. 

Cmtseriuenees  of  Hypjertroj^hy  of  the  Sight 
Ventricle. — The  immediate  effect  of  over- 
action  in  the  right  ventricle  is  to  over-dis- 
tend that  part  of  the  pulmonary  vascular 
system  which  lies  between  the  ventricle 
and  the  obstruction  which  has  caused  the 
hypertrophy — the  pulmonary  arterial  sys- 
tem, when  obstruction  is  in  the  tissues  of 
the  lung,  the  pulmonary  veins  also,  when 
the  obstruction  is  on  the  left  side  of  the 
heart.  Atheroma  of  the  pulmonary  ar- 
ter}'  frequently  exists  in  conjunction  with 
this  condition,  and  has  been  regarded  as 
causal,  but  in  few  cases  ha-\'e  the  two 
been  observed  excej)t  in  conjunction  with 
some  other  recognized  cause  of  such  hy- 
pertrophy, and  it  seems  more  rcasonal)le 
to  conclude  that  the  degeneration  is  the 
result  of  the  increased  strain  to  which 
the  pulmonary  artery  is  exposed.  "Where 
the  degeneration  is  considerable  and  of 
old  standing,  as  in  cases  in  which  the  ar- 
tery is  found  calcified,  it  may  be  the  only 
discoverable  cause  of  a  moderate  hyper- 
trophy of  the  ventricle. 

Pulmonary  congestions,  cedema,  and 
especially  pulmonary  apoplexy,  have, 
since  the  days  of  Bertin,  been  commonly 
ascribed  to  hypertrophy  of  the  right  ven- 
tricle. "Where  the  obstruction  causing 
the  hypertrophy  is  situated  on  the  left 
side  of  the  heart,  the  increase  in  the 
strength  of  the  right  ventricle  will  add 
considerably  to  the  strain  upon  the  dis- 
tended pulmonary  vessels,  and  may  cMi- 
stitute  the  efficient  cause  of  their  rupture. 
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ilodern  pathological  research,  however, 
las  shown  that  diseases  of  the  right  side 
if  the  heart  frequently  cause  pulmonary 
ipoplexy  in  another  way,  by  leading  to 
)ulmonarj'  embolism.  We  are  only  be- 
;inning  to  learn  how  large  a  proportion 
>f  pulmonary  apoplexies  is  due  to  this 
;ause.  When  sucli  embolism  occurs,  hy- 
jertrophy  of  the  right  ventricle  will  in- 
irease  very  much  the  strain  on  the  collat- 
iral  circulation,  and,  in  consequence,  will 
lugment  the  amount  of  hemorrhage. 

Auricles. —  Hypertrophy  of  the  Left 
Auricle  is  usually  attended  with  evidence 
)f  its  enlargement,  i.  e.,  dulness,  com- 
nonly  i-elative  only,  in  the  inner  part  of 
;he  second  left  interspace.  Less  fre- 
juently  a  distinct  impulse  is  to  be  recog- 
lized  in  this  situation,  preceding  in  time 
;he  ventricular  impulse  and  due  to  the 
luricular  systole.  Evidence  of  mitral 
iisease  is  commonly  present,  a  systolic  or 
Dresystolic  murmur.  Dilatation  of  the 
luricle  invariably  coexists.  'No  symp- 
;oras  are  known  to  be  associated  with  the 
lypertrophy.  Its  tendency  is  to  prevent 
;ne  mitral  mischief  from  influencing  the 
Dulmonary  circulation. 

Hypertroiihy  of  the  Bight  Auricle  is  very 
•are,  and  is  always  associated  with  dilata- 
,ion.  Its  signs  are  dulness  to  the  right 
)f  the  sternum  in  the  third  and  fourth  in- 
lerspaces,  and,  in  very  rare  cases,  an  im- 
)ulse,  presystolic  in  rhythm,  in  this  situa- 
;ion.  It  is  often  attended  with  marked 
ugular  pulsation,  and  with  the  evidence 
)f  disease  of  the  right  ventricle  or  of  the 
ricuspid  orifice. 

Diagnosis. — The  diagnosis  of  hypertro- 
)hy  depends  on  the  recognition  of  in- 
ireased  force  of  impulse,  and  especially, 
n  the  case  of  the  left  ventricle,  by  the 
leliberate  heaving  character  which  indi- 
ates  the  contraction  of  a  large  mass  of 
iiuscle.  In  the  case  of  right  ventricular 
.nd  of  auricular  hypertrophy,  the  in- 
reased  force  is  indicated  by  impulse, 
rhere  in  health  none  is  present.  Evi- 
lence  of  enlargement  of  the  heart,  by 
lercussion  dulness,  or  by  movement  of 
he  apex-beat,  or  by  extension  of  the  im- 
pulse, is  usually  also  obvious.  In  left 
entricular  hypertrophy  the  character  of 
he  pulse  assists  the  diagnosis.  Where 
oubt  remains,  the  presence  of  a  morbid 
tate,  capable  of  causing  the  hypertrophy, 
lay  afford  evidence  of  its  probable  exist- 
nce. 

In  judging  of  the  existence  and  degree 
f  hypertrophy  the  condition  of  the  lungs 
lust  always  be  taken  into  consideration, 
ionsiderable  emphysema  may  conceal  all 
lie  signs  of  a  hypertrophy  of  high  degree: 
'he  impulse  may  he  imperceptible,  the 
ulness  masked,  and  the  heart-sounds 
'eakened.    The  existence  of  hypertrophy 


must  then  be  inferred  from  the  condition 
of  the  arterial  system. 

There  are  certain  conditions  from  which 
hypertrophy  has  most  frequently  to  be 
distinguished. 

Undue  Expiosure  of  the  Heart  in  very 
flat-  or  narrow-chested  persons,  with  small 
lungs,  may  simulate  hypertrophy.  The 
heart  comes  into  more  extensive  contact 
with  the  anterior  wall  of  the  chest  than 
in  health.  Its  impulse  is  felt  over  a  lai-ger 
area,  and  may  appear  to  have  undue 
force.  A  maximum  apex-beat  is  still 
preserved.  The  superficial  dulness  is 
more  extensive  than  in  health.  The  dis- 
tinction from  hypertrophy  rests  on  the 
absence  of  a  heaving  character  in  the  im- 
pulse, on  the  normal  or  nearly  normal  po- 
sition of  the  apex-beat  (it  is  never  outside, 
though  it  may  be  in  the  nipple-line),  on 
the  natural  extent  of  the  deep  dulness,  on 
the  unchanged  pulse,  on  the  absence  of 
any  causal  condition,  and  on  the  recogni- 
tion of  the  short  antero-posterior  or  trans- 
verse diameter  of  the  chest.  The  diffieulty 
of  diagnosis  in  such  cases  is  sometimes 
increased  by  the  presence  of  an  exocardial 
murmur,  produced  by  the  undue  friction 
of  the  heart  against  the  bony  chest  wall, 
and,  by  the  circumstance,  that  patients 
with  very  flat  chests  are  often  weakly  and 
ana;mic,  and  suffer  from  sliortness  of 
breath  and  extreme  consciousness  of  any 
dynamical  heart-disturbance. 

Dynamical  Disturbance  of  the  Heart  may 
be  mistaken  for  hypertropliy.  Under  ex- 
citement the  heart  may  beat  with  appa- 
rently increased  force,  and  be  brought 
into  abnormal  contact  with  the  wall  of 
the  chest,  so  that  there  is  an  increase  in 
the  area  as  well  as  in  the  force  of  the 
impulse.  Sometimes  the  increase  in  force 
is  more  apparent  than  real,  and  the  pulse 
is  small  and  weak.  Frequently,  however, 
the  rapidly-acting  heart  distends  the  arte- 
ries, and  the  pulse  becomes  hard  and  full. 
There  is  an  entire  absence  of  the  deli))e- 
rate  heave  of  hypertrophy,  and  of  evi- 
dence of  permanent  change  in  the  form  of 
the  heart ;  there  is  no  bulging,  no  in- 
creased dulness.  Best  in  the  recumbent 
posture  soon  reduces  the  impulf^c  to  the 
normal.  It  must  not  be  forgotten  that 
an  hypertrophied  heart  readily  palpitates 
under  excitement,  and  any  irregularity 
in  the  excited  action  is  ground  for  sus- 
picion. ,     -   , 

Diftplacement  of  the  Heart  may  lead  to 
an  apparent  extension  (really  a  move- 
ment) of  the  impulse  and  dulness  ma 
given  direction.  Displacement  to  the 
left  movini'  the  apex  outside  the  nipple 
line,  mav  simulate  hypertrophy  of  the  left 
ventricle ;  and  displacement  downwards, 
rendering  the  impulse  of  the  right  ven- 
tricle perceptible  at  the  epigastrium,  may 
resemble  dilated  hypertrophy  of  the  right 
ventricle.    But  under  these  circumstances 
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there  is  no  alteration  of  the  character  of 
the  impulse  as  tliere  is  in  hypertrophy ; 
the  opposite  boundary  of  the  heart  may 
be  found  to  have  undergone  a  correspond- 
ing cliauge  of  position,  and  a  cause  of  the 
displacement  will  be  discoverable. 

Dilatation  of  the  Heart  resembles  hj'per- 
trophy  in  causing  increase  in  size,  shown 
by  extension  of  dulness  and  increased 
area  of  impulse.  The  impulse  is,  how- 
ever, diffuse  and  weak ;  the  proportional 
intensity  of  the  apex-beat  is  lost,  the 
pulse  is  soft,  and  the  action  of  the  heart 
often  irregular.  The  distinction  between 
the  two  conditions  can  rarely  be  absolute, 
since  they  are  usually,  in  varying  degree, 
conjoined. 

FeiHcardinl  Effusion  may  cause  bulging 
and  an  increase  in  the  area  of  dulness. 
The  impulse,  however,  is  less,  instead  of 
more  forcible ;  and  the  apex  is  raised, 
instead  of  being  moved  outwards  or 
downwards.  The  dulness  extends  up- 
wards in  the  pyramidal  form,  and  its 
left  boundary  is  beyond,  instead  of  cor- 
responding to,  the  left  limit  of  the 
impulse.  Apart  from  the  auscultatorj' 
signs,  the  acuteness  of  the  symptoms  in 
pericarditis,  sudden  pain,  dyspnoea,  fe- 
ver, will  usually  prevent  an  error  in 
diagnosis.  In  auricular  hypertrophy,  the 
extension  of  dulness  above  the  normal 
limits  of  the  cardiac  dulness  is  usually 
slight.  If  sufficient  to  stimulate  peri- 
cardial effusion,  a  pre-systolic  impulse 
will,  in  most  cases,  be  detected. 

Aneurism  has  been  confounded  with 
hypertropli}^,  but  the  conditions  under 
which  such  a  mistake  could  arise  must 
be  very  rare.  The  double  centre  of  pul- 
sation usually  affords  a  sufficient  distinc- 
tion. 

Local  diagnosis  of  the  part  of  the  heart 
affected  with  hypertrophy  has  been  al- 
luded to  in  describing  the  symptoms  pro- 
duced by  the  change  in  the  several  cham- 
bers of  the  heart.  The  chief  difficulty 
arises  in  some  cases  of  ventricular  hyper- 
trophy. In  hypertrophy  of  the  riglit 
ventricle,  slight  hypertrophy  of  the  left 
ventricle  may  be  concealed  or  simulated 
by  the  strong  impulse  of  the  anterior 
right  ventricle  and  the  displacement  out- 
wards of  the  apex-beat  consequent  on  the 
enlargement  of  the  right  side.  The  diag- 
nosis of  the  state  of  the  left  ventricle  must 
then  depend  on  the  character  of  the  apex- 
beat — on  the  presence  or  absence  of  a  dis- 
tinct heaving  impulse.  On  the  other 
hand,  considerable  hypertrophy  of  the 
left  ventricle  may  cause  an  impulse  over 
the  position  of  the  right  ventricle.  In 
such  a  case  the  impulse  of  the  left  ven- 
tricle possesses  great  force,  and  the  diag- 
nosis must  be  based  on  the  relative  pro- 
portion of  the  impulse  over  the  two 
ventricles. 

In  all  cases  a  comparison  of  the  extent 


of  causal  lesion,  with  its  mechanical  ef- 
fects, will  often  suggest  an  accurate 
opinion  as  to  the  existence  and  degree  of 
hypertrophy  when  tlie  part  affected  is  not 
accessible  to  physical  examination.  Tor 
instance,  congestion  of  the  lung  is  the 
necessary  mechanical  effect  of  mitral  con- 
striction. The  absence  of  such  couTes- 
tion,  when  considerable  mitral  const'ric- 
tion  exists,  is  valid  ground  for  suspecting 
compensatory  hypertrophy  of  the  lelt 
auricle.  So,  too,  we  sometimes  find  that 
such  compensation  has  not  occurred — 
that  the  lungs  are  constantly  ovei'loaded 
with  blood,  but  that  the  general  venous 
system  has  not  suffered ;  the  jugular 
veins  are  undistended :  there  is  no  ana- 
sarca or  albumen  in  the  urine.  In  such  a 
case  we  may  be  sure  that  there  is  hyper- 
trophy of  the  right  ventricle. 

Prognosis.— The  difficulty  of  extricat- 
ing hypertrophy  from  the  various  condi- 
tions with  which  it  is  associated  has  led 
authorities  to  entertain  very  different 
opinions  regarding  its  influence  on  the 
life  and  well-being  of  the  patient.  The 
gravest  consequences  of  hypertrophy  (as 
formerly  described)  are  now  known  to  be 
those  of  its  attendant  conditions ;  the 
"conservative"  character  of  hypertrophy, 
as  a  healthy  reaction  against  a  morbid 
influence,  is  generally  recognized,  and  its 
prognosis  is  admitted  to  be,  as  a  rule, 
favoralale  ;  any  unfavorable  clement  being 
due  rather  to  coexisting  dilatation,  or  to 
other  effects  of  the  cause  of  the  hypertro- 
phy, than  to  that  condition  itself 

It  is  rarely  that  evil  results  can  be 
traced  directly  to  the  overgrowth  of  the 
heart.  The  unpleasant  sensations  at- 
tending the  action  of  a  hypertrophied 
heart  suggest  many  possible  evils  which 
experience  rarely  justifies.  It  may  pro- 
duce hemorrhage,  especially  into  the 
brain,  when  vessels  are  rotten,  but  prob- 
ably does  not  rupture  healthy  vessels ;  it 
may  render  inflammations  more  severe, 
but  never  initiates  them.  Most  observers 
will  share  Walshe's  profound  doubt  whe- 
ther in  its  most  extreme  forms,  hypertro- 
phy can  never  per  se  lead  to  death. 

Does  hypertrophy  ever  diminish  or  dis- 
appear ?  It  is  probable  that  hypertrophy 
lasts  as  long  as  its  cause  exists.  Many 
facts  on  record  support  the  opinion  that, 
if  the  cause  of  simple  hypertrophy  cease 
to  act,  the  heart  gradually  resumes  its 
normal  size.  Atrophy  may  occur  in  an 
hypertrophied  as  readily  as  in  a  normal 
heart.  Whether  a  heart  the  subject  of 
dilated  hypertrophy  ever  regains  its  nor- 
mal volume  is  doubtful.  The  occurrence 
of  the  so-called  concentric  atrophy,  in 
which  the  size  of  the  cavities  lessens,  and 
also  the  disappearance  of  the  dilatation  of 
atony,  support  the  idea  that  a  moderately- 
dilated  heart  may  regain  its  normal  size. 
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The  prognosis  in  hypertrophy  must, 
therefore,  largely  clepeud  on  the  extent 
to  which  its  cause  is  removable.  Por 
practical  purposes  the  work  of  the  heart 
in  these  cases  may  be  divided  into  three 
categories :  (1)  that  which  is  required  to 
carry  on  the  healthy  circulation,  the  body 
being  at  rest :  (2)  superadded  work,  tem- 
porary and  variable,  such  as  is  involved 
in  muscular  exertion,  emotional  excite- 
ment, local  inflammation,  pregnancy, 
&c.  ;  (3)  some  permanent  abnormal  re- 
sistance to  the  movement  of  the  blood, 
increasing  the  pressure  within  the  cavity 
affected.  The  second  of  these  is  alone 
amenable  to  treatment.  The  chance  of 
removing  or  curing  hypertrophy  depends 
on  the  extent  to  which  causes  of  this  class 
constitute  the  work  of  the  heart.  Where 
hypertrophy  is  developed  when  the  work 
of  the  second  class  is  as  slight  as  possible, 
where  no  avoidable  exertion  is  made,  and 
where  no  occasional  causes  of  obstruction 
exist,  the  chance  of  removing  or  lessen- 
ing hypertrophy  is  small.  In  the  rare 
cases  in  which  the  whole  increase  over 
the  normal  work  of  the  heart  depends  on 
causes  of  the  second  class,  the  prognosis 
is  the  most  favorable.  Such  cases  are 
sometimes  met  with  among  athletes,  as 
in  an  instance  Walshe  records. 

The  probable  permanence  of  the  hyper- 
trophy on  the  one  hand,  the  likelihood 
that  it  may  give  place  to  dilatation  on  the 
other  hand,  must  influence  the  prognosis 
in  any  individual  case.  This  probability 
must  be  estimated  by  the  degree  to  which 
the  causes  of  dilatation  are,  or  are  likely 
to  be,  in  operation.  Impaired  general 
health,  or  the  presence  of  degenerative 
tendencies,  local  or  general,  render  the 
prognosis  less  favorable. 

Where  the  cause  of  hypertrophy  is  per- 
manent, the  influence  of  the  hypertrophy 
varies,  and  with  it  the  prognosis.  In  cer- 
tain conditions  the  increased  force  with 
which  the  heart  acts  may  lead,  directly  or 
indirectly,  to  evil  consequences,  and  in 
such  cases  the  presence  and  degree  of  the 
hypertrophy  may  entail,  per  se,  a  corre- 
sponding increase  in  the  gravity  of  the 
prognosis.  In  all  forms  of  valvular  dis- 
ease in  which  the  hypertrophy  depends  on 
direct  obstruction  to  the  escape  of  blood 
from  the  cavity,  the  hypertrophy  is  purely 
beneficial  in  its  effect ;  it  secures  a  due 
supply  of  blood  to  the  parts  beyond  the 
obstruction  ;  it  saves  the  vessels  and  or- 
gans behind  from  suffering  from  the  im- 
pediment. It  is  only  when  hypertrophy 
is  due,  in  part,  to  a  variable  cause  beyond 
the  obstruction,  that  it  may  be  occasion- 
ally in  sufficient  excess  to  produce  preju- 
dicial arterial  distension. 

In  cases  of  regurgitation,  in  which  the 
heart  has  to  exert  undue  force  m  the  pro- 
pulsion of  an  undue  quantity  of  blood, 


the  hypertrophy  is  less  simply  beneflcif 
in  its  influence.  The  muscular  force  wit 
which  the  ventricle  contracts  tends  to  ir 
crease  the  amount  of  blood  regurgitatec 
and  so  increase  its  own  repletion.  Thi 
is  the  case  directly  in  aortic  rcgurgitatior 
indirectly  in  mitral  regurgitation.  Th 
degeneration  of  the  arteries  is  hastene 
by  the  strain  to  which  they  are  expose 
by  the  action  of  the  hypertrophied  vei 
tricle  in  aortic  regurgitation  ;  while  i 
mitral  regurgitation,  although  the  strongc 
action  of  the  ventricle  may  drive  a  large 
quantity  of  blood  into  the  aorta,  it  ah 
increases  the  amount  regurgitated  throug 
the  incompetent  valves.  liut  it  must  1: 
remembered  that  in  tliese  cases  the  h; 
pertrophy  is  a  substitute  for  dilatatioi 
and  may  be  accepted  as  the  less  of  tl: 
two  evils  ;  or  it  counteracts  the  influenc 
of  dilatation  which  coexists. 

When  the  obstruction  causing  the  hi 
pertrophy  is  situated  in  the  vascular  syi 
tem,  pulmonarj',  or  systemic,  whetlw 
the  consequence  of  degeneration.  Bright 
disease,  &c.,  the  hypertrophy  is  also  les 
simply  beneficial,  since  the  increase 
strain  to  which  the  vessels  are  subjecte 
increases  their  liability  to  degeneratio 
and  rupture. 

In  Bright's  disease  this  danger  reaeh< 
its  height,  since  degeneration  of  tl: 
strained  vessels  is  very  apt  to  occur  an 
renders  their  rupture  easy.  In  seni! 
changes  cardiac  and  vascular  degeneri 
tioii  often  correspond,  and  the  hypertn 
phy  which  at  first  is  evoked  by  the  chanc 
in  the  vessels  yields  to  dilatation,  1: 
which  the  blood-tension  is  lessened.  Bi 
this  retro-compensation  is  not  withoi 
new  risks. 

In  all  cases,  however,  it  is  still  true  th: 
the  prognosis  of  the  hypertrophy  is  sul 
ordinate  to  that  of  the  lesion  causing  i 
and  also  to  that  of  coexisting  dilatatioi 
Once  established  as  the  result  of  a  perni! 
nent  cause,  it  usually  increases,  and  beai 
a  simple  proportion  to  its  cause._  It  is  e: 
tensively  employed  in  prognosis,  but 
used  rather  as  an  indication  of  the  extei 
and  gravity  of  the  lesion  causing  it  tha 
as  aff"ording  in  itself  much  informatioi 
As  far  as  it  goes,  its  presence  renders  tl] 
proo-nosis  of  the  causal  lesion  better.  Con 
pensatory  in  its  action,  it  wards  off  ev 
and  promotes  health. 

Tbbatmbkt. — Current  opinion  as  i 
the  treatment  of  hypertroidiy  has  unde 
gone  o-reat  changes,  in  accordance  wit 
the  altered  ideas  of  its  relation  to  tl 
common  consequences  of  organic  hea: 
disease.  When  most  of  these  were  coi 
sidered'to  be  the  direct  effects  of  the  ove 
acting  heart,  every  effort  was  made  J 
diminish  its  over-action  and  to  lessen  i 
over-o-rowth.      Low    diet    and   frequei 
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bleedings  are  the  measures  which  Alber- 
tiiii  and  Valsalva  handed  down  to  a  long 
series  of  their  successors  ;  and  the  effects 
of  their  doctrine  is  even  now  to  be  traced, 
although  perhaps  rather  in  the  pages  of 
text-books  than  in  practice.  Even  after 
the  purely  consecutive  nature  of  hyper- 
trophy was  clearly  recognized  by  Bertin, 
the  same  treatment  was  advocated. 

The  judicious  management  of  hyper- 
trophy depends  on  the  recognition  of  the 
fact  that  it  is  sometimes  purely  beneficial, 
usually  welcome  as  a  substitute  for  its  too 
frequent  associate,  dilatation,  and  rarely 
directly  prejudicial.  Xo  universal  rule 
for  the  treatment  of  hypertrophy  can 
therefore  be  laid  down,  since  the  proper 
course  may  be  sometimes  to  foster  its  oc- 
currence, sometimes  to  lessen  its  excess, 
or,  failing  that,  to  prevent  its  increase. 

Hypertrophy  of  the  heart  being  the  re- 
sult of  two  factors,  nutritive  activity  and 
increased  work,  its  increase  may  be  to 
some  extent  prevented,  and  its  amount 
diminished,  by  lessening  each  foctor  in  its 
production.  The  nutritive  activity  of  the 
heart  can  be  lessened  only  by  diminishing 
that  of  the  general  system  by  low  diet, 
bleeding,  &o.  But  to  attempt  this  while 
the  causes  of  hypertrophy  continue,  is  to 
substitute  dilatation  for  hypertrophy. 
The  system  has  been  advocated,  however, 
in  conjunction  with  causal  treatment, 
from  the  time  of  Bertin.  It  may  be  ques- 
tioned whether  the  causes  of  established 
hypertrophy  can  ever  be  sufficiently  re- 
duced to  permit  the  safe  employment  of 
"antiphlogistic"  measures.  Moreover 
they  can  rarely  bo  necessary'.  We  see  in 
the  voluntary  muscles  that  reduction  of 
work  is  invariably  followed  b}'  reduction 
in  size  of  muscle.  Every  analogy  sug- 
gests that  cardiac  hypertrophy  will  rapid- 
ly subside  when  the  condition  which  ex- 
cited it  has  lessened  or  has  ceased.  It  is 
not  often  that  this  result  can  be  proved  to 
occur  in  the  case  of  the  heart,  but  in- 
stances are  not  infrequent  in  which  it 
seems  to  take  place.  The  reduction  of  the 
causes  of  hypertrophy,  i.  e.,  the  work  of 
the  heart,  to  a  minimum,  constitutes, 
then,  the  main  object  in  the  treatment  of 
hypertrophy.  This  work  is  partly  of  a 
constant,  partly  of  an  occasional  nature. 
The  normal  work  of  the  circulation  must 
be  carried  on  ;  the  permanent  organic 
cause  of  the  hypertrophy  can  rarely  be 
lessened ;  but  the  occasional  addition  to 
the  heart's  work  involved  in  violent  mus- 
cular exercise,  increased  frequency  of  con- 
traction from  alcohol  or  emotion,  in- 
creased obstruction  from  remediable  states 
of  blood  or  local  inflammations,  may  all 
be  to  a  large  extent  removed.  Rest  of 
body  and  mind  is  therefore  the  first  and 
most  essential  element  in  treatment.  All 
exercise  which  quickens  the  pulse  must  be 


absolutely  forbidden.'  Emotional  tran- 
quillity must  be  as  far  as  possible  secured. 
The  utmost  temperance  in  food  and  alco- 
hol should  be  enforced.  A  fair  amount  of 
j  nitrogenous  food,  and  a  very  little  light 
wine  with  it,  constitute  the  best  diet,  if 
food  is  well  taken  without  alcohol,  the 
latter  may  often  with  advantage  be  pro- 
hibited. The  digestive  organs  should  be 
carefully  attended  to.  ^STothing  disturbs 
the  action  of  the  heart  so  readily  as  a  dis- 
tended stomach.  Food  must  be  "moderate 
in  amount,  and  every  cause  of  transient 
plethora  avoided.  The  secretions  must 
be  carefully  regulated,  and  impaired  ac- 
tion of  the  kidneys  or  the  skin  must  be 
supplemented  by  mild  purgation  or  diu- 
resis. Local  inflammations,  bronchitis, 
&c. ,  must  be  carefully  guarded  against, 
and  when  they  occur,  removed  as  speedily 
as  possible. 

Too  often,  however,  the  amount  of  ob- 
struction whi(,'h  can  by  these  means  be 
removed  bears  but  a  small  proportion  to 
the  total  against  which  the  heart  has  to 
contend.  Can  this  permanent  obstruc- 
tion be  further  reduced '?  To  some  extent 
the  work  of  the  heart  can  always  be 
lessened  by  reduction  in  the  total  quantity 
of  the  blood.  This  formed  an  important 
element  in  the  old  system  of  treatment, 
and  it  was  partly  with  this  object  that 
frequent  and  repeated  bleedings  were  re- 
commended. Their  condemnation  in  the 
present  day  is  superfluous.  It  may  be 
doubted  whether  occasional  leeching, 
which  still  finds  advocates,  is  justified  by 
its  ultimate  results,  although  its  imme- 
diate eficct  is  to  give  relief  to  the  heart. 
Restriction  of  fluids  has  been  suggested. 
It  is  at  any  rate  a  harmless  measure ;  but 
the  rapidity  with  which  urinary  secretion 
regulates  the  volume  and  density  «f  the 
blood  renders  it  doubtful  whether  more 
than  a  very  transient  effect  is  produced. 

It  will  be  gathered  from  these  state- 
ments that  the  conditions  under  which  an 
attempt  at  the  removal  of  hypertrophy  is 
indicated  are  very  rare.  Whenever  the 
hypertrophy  can  act  immediately  on  the 
causal  resistance,  its  influence  is  always, 
on  the  whole,  and  sometimes  entirely 
beneficial.  Only  when  the  over-action  of 
the  heart  is  primary,  or  is  due  to  a  cause 
which  has  ceased  to  operate,  is  it  to  be 
attacked  directly.  In  the  rare  instances 
in  which  violent  exercise  has  called  out 
persistent  hypertrophy,  or  some  obstruc- 
tion has  been  removed,  the  condition  may 
call  for  immediate  treatment  to  reduce  its 
effect.  Where  the  obstruction  is  situated 
far  from  the  heart,  and  degenerated  ves- 


'  "On  doit  regarder  le  repos  comme  tin 
remede  pr^servatif;  mais  ce  repos  n'exclut 
pas  un  exercice  moderfi,  lorsque  leg  grands 
accidents  sent  calmfis." — Senac,  1.  c.  p.  419. 
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sels  arc  interposed  which  have  to  hear  tlie 
full  force  of  an  over-acting  ventricle,  as  in 
Briglit's  disease,  the  question  also  some- 
times arises  of  the  chances  of  evil  from 
vascular  rupture,  on  the  one  hand,  and 
from  a  weakened  heart  on  the  other.  The 
certain,  slow,  but  sure  evil  of  a  weakened 
heart  will  generally  counterbalance  the 
possible  catastrophe,  and  any  attempt  to 
lessen  the  cardiac  strength  will  be  avoided. 

The  use  of  drugs  iii  hypertrophy  is  a 
subject  on  which  various  opinions  have 
l)een  held.'  ]Most  observers  agree  with 
AValshc,  that  the  reduction  of  the  bulk  of 
the  heart  is  beyond  the  direct  power  of 
any  drug.  The  chief  rote  of  medicine  lies 
iu  regulating  the  cardiac  contractions  and 
in  freeing  the  circulation  from  removable 
causes  of  embarrassment.  Frequent  ac- 
tion involves  a  great  increase  in  the  work 
of  the  heart.  Force  is  needed,  it  has  been 
stated  already,  to  move  the  heart,  apart 
from  the  movement  of  the  blood.  The 
minimum  frequency  consistent  with  the 
due  supply  of  blood  to  the  sj'stem  gives 
the  heart  its  best  conditions  of  action. 
Moreover,  very  frequent  action  may  fill 
the  arteries  to  repletion,  and  so  increase 
their  distension  as  greatly  to  augment  the 
intra-cardiac  pressure.  Lastly,  frequent 
action  lessens  the  total  rest  of  the  heart, 
and  favors  degeneration.  No  remedy  has 
been  discovered  which  lessens  the  undue 
frequency  of  the  action  of  the  heart  so 
effectually  as  digitalis.  But  digitalis 
strengthens  the  cardiac  action,  and  hence 
its  use  in  hypertrophy  has  been  discoun- 
tenanced by  most  modern  writers,  and  by 
some  strongly  condemned. 

The  experience  of  clinical  observers  is 
not,  however,  in  complete  accord  with 
theoretical  conclusion.  By  many  the  value 
of  digitalis  in  hypertrophj^  is  strongly  as- 
serted. One  explanation  for  this  may  lie 
in  the  fact  that  hypertrophy  is  so  rarely 
simple.  Almost  invariably,  dilatation  is 
conjoined  with  it.  In  dilatation,  digitalis 
is  of  extreme  value,  and  its  use  in  hyper- 
trophy is  to  a  great  extent  proportioned 
to  the  existence  and  amount  of  dilata- 
tion. Moreover  all  irregular  action  of 
the  heart  involves  waste  of  force,  involves 
useless  work.  Too  frequent  contraction 
does  the  same.  Each  may  generally  be 
controlled  by  digitilas.  Even  where  there 
is  no  irregularity  and  little  dilatation,  the 
cardiac  action  may  be  below  the  actual 
needs  of  the  system  ;  the  compensation  is 
insufficient,  and  the  additional  strength 
of  contraction  imparted  by  digitalis  is 
purely  useful.  The  dose  of  digitalis 
needed  in  these  circumstances  is  smaller 

'  Their  possible  use  seems  to  have  occurred 
to  the  French  school  of  physicians  at  the  be- 
ginning of  this  century,  although  the  chief 
cardiac  medicine,  digitalis,  had  long  before 
been  employed  in  this  country. 
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than  that  required  in  dilatation.  Five 
minims  of  the  tincture,  or  a  drachm  of 
the  infusion,  three  times  a  day,  will  usu- 
ally effect  all  that  is  required.  A  lar.Ter 
dose,  is,  as  Milner  Fothorgill  states,  much 
more  frequently  deleterious  than  in  dilata- 
tion, in  which  large  doses  are  borne,  not 
only  with  impunity,  but  with  advantage. 
In  pure  hypertrophy,  digitalis  is  rarely 
necessary,  ^^eratrum  viride  has  been 
used,  especially  in  America,  to  reduce 
the  strength  of  the  heart,  when  in  hyper- 
trophy its  force  appears  beyimd  the  "pres- 
ent need  of  the  system.  Doses  of  five 
minims  of  the  tincture  may  be  given  three 
times  a  day.  Both  the  force  and  fre- 
quency of  the  heart's  action  are  reduced. 
Inunction  of  Ung.  Veratrise  has  also  been 
employed  for  the  same  purpose. 

"Where  hypertrophy  is  not  pure  but  is 
great,  and  acts  directly  on  the  vascular 
system,  or  tends  to  increase  its  cause  (as 
in  aortic  regurgitation),  it  may  be  neces- 
sary, by  similar  measures,  to  reduce  the 
force  of  the  heart  to  a  minimum  neces- 
sary for  the  work  of  the  circulation.  Di- 
gitalis has  been  employed  in  small  doses 
and  recommended  strongly  by  B.  Foster, 
but  most  authorities  discountenance  its  use 
under  these  circumstances,  and  Einger' 
points  out  that  the  same  end  may  be 
attained  by  small  doses  of  aconite.  A 
combination  of  aconite  and  veratrum  is 
recommended  by  II.  C.  Wood.^ 

The  consciousness  of  the  cardiac  con- 
tractions,which  constitutes  so  troublesome 
a  symptom  of  hypertrophy,  is  only  in 
part  due  to  the  force  with  which  the 
heart  acts.  It  is  much  more  frequently 
the  result  of  irregular  or  too  sudden  con- 
tractions, and  related  to  coincident  dilata- 
tion rather  than  to  hypertrophy.  It  is 
commonly  controlled  by  rest  and  digitalis. 

For  the  relief  of  cardiac  pain,  direct 
sedatives  may  be  needed.  Opium,  or  mor- 
phia, is  very  effectual.  Aconite  is  strongly 
praised  by  Walshe.  Belladonna,  Indian 
hemp,  hydrocyanic  acid  are  also  useful  in 
some  cases.  The  Virginian  prune  bark, 
which  contains  hydrocyanic  acid,  is  some- 
times useful,  but  its  tonic  properties  ren- 
der it  more  suitable  for  dilatation.  Cold 
locally  applied  to  the  cardiac  region  is 
strongly  recommended  by  Niemeyer. 

The  treatment  of  hypertrophy  of  the 
right  ventricle  must  be  conducted  on  the 
same  general  principles  as  that  of  the 
left.  It  is  almost  always  united  with  di- 
latation, and  is  never  excessive.  Hence 
it  needs  as  far  as  possible  to  be  strength- 
ened, both  absolutely  by  tonics,  digitalis, 
&c.,  and  relatively  by  diminishing  its 
work,  by  lessening  as  far  as  possible  the 


'  Handbook  of  Therapeutics,  fifth  edition, 

p.  427. 
2  Philadelphia  Med.  Times,  1874,  Nov.  14 

and  21. 
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obstruction  to  the  movement  of  blood 
through  the  lungs,  and  by  the  avoidance 
of  over-exertion,  &e.  Hypertrophy  of  the 
auricles  rarely  calls  for  special  treatment. 


Never  simple,  the  conjoined    dilatation 
always  predominates. 

The  more  detailed  treatment  of  dilated 
hypertrophy  is  described  in  the  next 
article,  on  Dilatation  of  the  Heart. 


DILATATIOI^  OF  THE  HEAET. 

By  W.  R.  Gowers,  M.D. 


Synonym. — Enlargement  of  the  Heart 
(old  writers)  ;  Aneurism  of  the  Heart 
(Baillou,  Lancisi);  Passive  Aneurism,  or 
Passive  Dilatation  (Corvisart)  ;  Plerzer- 
weiterung  (Freysig)  ;  Cardiectasis  (Jac- 
coud). 

Definition. — Increase  in  the  size  of 
one  or  more  of  the  cavities  of  the  heart. 
Sucli  increase  in  size  may  or  may  not  be 
attended  with  obvious  thickening  or  thin- 
ning of  the  cardiac  walls. 

HiSTORY^.— Dilatation  of  the  heart  re- 
ceived much  attention  from  the  earlier 
pathologists,  being  rightly  regarded  as  the 
chief  cause  of  its  enlargement.  In  the 
middle  of  the  sixteenth  century,  Vesalius 
gave  an  account  of  a  heart,  the  left  ven- 
tricle of  which  contained  two  pounds  of 
blood,  and  Baillou'  mentioned  one  that 
equalled  in  size  a  man's  head.  Harvey^ 
also  in  1628  alluded  to  this  condition. 
Dilatation  of  the  auricles  was  described  by 
Willis.  Dilatation  of  the  right  ventricle 
and  left  auricle,  as  the  result  of  mitral 
constriction,  was  described  by  Mayow  in 
1674.  Vieussens,'  in  1715,  described  a 
case,  observed  in  1695,  of  extreme  dilata- 
tion of  left  ventricle,  the  consequence  of 
aortic  regurgitation.  Peyer,  Lancisi,  and 
all  successive  writers  alluded  to,  or  re- 
lated instances  of  the  condition.  The  first 
systematic  account  of  its  mechanism  and 
causes  was  given  by  Senac"  in  1749,  who 
distinguished  dilatation  with  and  without 
thickening  of  the  walls.  Morgagni,'  in 
1779,  described  very  clearly  its  origin,  and 
effect  on  the  circulation.  Several  cases 
were  related  by  Ferriar,^  in  1792,  and  the 


'  Epidemics  etEphemerides,  1574.  Yvaren's 
Trans.,  Paris,  1858,  p.  289. 

2  De  motu  cordis  et  sanguinis. 

'  Traite  du  Cceur. 

*  Traits  de  la  Structure  du  Coeur,  &c.,  torn, 
ii. 

"  D(i  Sed.  et  Cans.  Mor"b.,  Epist.  xxvii. 

5  Medical  Histories  and  Reflections,  by- 
John  Ferriar,  M.D.,  vol.  i.  1792,  p.  144. 


general  causes  and  symptoms  of  dilatation 
were  described  by  Allan  Burns,  in  1809. 
In  France,  alter  the  writings  of  Lancisi 
had  given  the  word  currency,  Baillou's 
term  "aneurism,"  had  been  used  to  de- 
signate enlargements  of  the  heart,  as  well 
as  of  the  great  vessels.  Corvisart,  in  his 
description  of  dilatation  in  his  work,  pub- 
lished in  1806,  designated  the  two  varieties 
described  by  Senac,  "active"  and  "pas- 
sive" aneurism,  with  a  subprotest  against 
the  application  of  the  term  to  conditions 
with  such  different  tendencies.  He  de- 
scribed accurately,  as  far  as  the  descrip- 
tion went,  the  diffej-ent  symptoms  and 
tendencies  of  the  two  conditions,  and 
pointed  out  the  association  of  dropsy,  or 
the  "serous  diathesis,"  with  dilatation, 
rather  than  hypertrophy.  A  further  ac- 
count of  dilatation  of  the  left  auricle  as  a 
mechanical  consequence  of  mitral  con- 
striction was  given  by  Abernethy  in  1806.' 
Dilatation  consequent  on  carditis,  and 
associated  with  adherent  pericardium, 
was  described,  as  the  result  of  articular 
rheumatism,  by  Sir  W.  Dundas  in  1808.' 
Its  varieties  were  recognized  a  little  later 
by  Kreysig.  Bertin,  in  1811,  distinguished 
the  conditions  and  processes  of  dilatation 
and  hypertrophy  (in  the  sense  in  which 
the  words  are  now  used),  and  Laennec's 
work  on  Auscultation,  published  in  1819, 
gave  the  terms  authoritative  use.  In 
Bertin's  systematic  treatise,  edited  by 
Bouillaud  in  1824,  the  chief  varieties  were 
distinguished  which  have  since  been  gene- 
rally recognized. 

The  detection,  by  percussion,  of  enlarge- 
ment of  the  heart,  of  which  dilatation  is 
the  chief  cause,  is  due  to  Avenbrugger 
(1763);  that  of  the  altered  impulse  by  pal- 
pation, to  Corvisart  (1806) ;  that  of  the 
auscultatory  signs,  to  Laennec  (1820). 

Varieties.  —  From  the  condition  of 
the  cardiac  walls,  their  increase  or  dimiu- 

'  Med.-Chir.  Trans,  vol.  i.  p.  27. 
•  Ibid.  p.  37. 
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,tion  in  thickness,  certain  varieties  liave 
jng  been  distinguished. 

(1)  Dilatdtirm  witk  Jli/pertrophy  (active 
.neurism  of  Corvisart),  in  whicli  the  walls 
ire  increased  in  thickness,  as  well  as  the 
;avities  in  size. 

(2)  Dilatation  loith  Attenuation  (passive 
ineurism  of  Corvisart),  in  which  the  cavi- 
;ies  are  increased  in  size,  while  the  walls 
ire  reduced  in  thickness.  To  the.'^e  Bertin 
Droposed  to  add  tliat  of  simple  dihittUion, 
in  which  tlie  dilated  walls  preserve  their 
aormal  thickness,  and  mixed  dilatation,  in 
which  the  walls  are  in  one  place  increased, 
in  another  diminished,  in  thickness. 
These  varieties  liave  been  adopted  by  most 
subsequent  writers.  The  nanie,  "simple 
dilatation,"  cannot,  however,  be  consid- 
ered an  accurate  designation  of  tlie  condi- 
tion which  it  denotes,  dilatation  without 
hypertrophy  of  tissue.  If  a  heart  be  di- 
lated only,  its  walls,  extended  in  area,  are 
necessarily  lessened  in  tliickuess.  For 
the  normal  thickness  of  the  walls  to  be 
preserved  when  the  cavity  is  dilated,  over- 
growth of  tissue  must  occur.  Thus  the 
condition  of  "simple  dilatation"  neces- 
sarily produces  dilatation  with  attenua- 
tion, while  the  state  to  which  the  term  is 
applied  is  really  dilatation  with  moderate 
hypertrophy  :  this  was  shown  clearly  by 
Stokes.  Forget  applied  to  the  condition 
the  term  hypertrophie  dilatoire.  Islauy 
writers  have  suggested,  and  Wilks  and 
Moxon  maintain,  that  pure  dilatation 
never  occurs,  that  hypertrophy  is  the  in- 
variable accompaniment,  as  the  increased 
weight  testifies,  and  that  recorded  exam- 
ples of  hearts  dilated  and  not  increased  in 
weight  have  been  examples  only  of  relaxa- 
tion. They  prefer  the  simple  distinction 
into  dilatation  with  thickening,  and  dila- 
tation with  thinning. 

Other  varieties  which  have  been  distin- 
guished are  those  o{ general  dilatation,  in 
wliich  all  four  cavities  of  the  heart  suffer, 
and  partial  dilatation,  in  which  the  change 
is  confined  to  one  or  some  of  them.  It 
has  also  been  proposed  by  Hayden'  to 
designate  those  cases  in  which  an  obvious 
active  cause  of  dilatation  can  be  distin- 
guished, consecutive,  and  tliose  in  wliich  no 
such  causes  exists,  primary.  Lastly,  dila- 
tations have  been  classified  as  temporary 
ov  permanent.  Bertin  suggested  that  the 
latter  only  should  be  included  under  the 
term,  the  temporary  forms  being  rather 
examples  of  distension  than  of  dilatation. 

Causes. — The  maintenance  of  the  nor- 
mal size  of  the  heart  ultimately  depends 
on  the  existence  of  a  due  proportion  be- 
tween its  elastic  and  contractile  force, 
and  the  blood-pressure  to  which  it  is  ex- 
posed in  passive  resistance  and  active  con- 

'  Diseases  of  Heart  and  Aorta:  Dublin, 
1875,  p.  658. 


traction.  A  disproportion  between  these 
two  forces  is  the  ultimate  cause,  of  its  dila- 
tatiim  ;  such  disproportion  may  result 
from  a  change  in  the  amount  of  either 
factor,  an  increase  in  the  blood-pressure, 
a  decrease  in  the  cardiac  strength.  Often 
the  two  conditions  ai-e  conjoined  •,  a 
weakened  heart  yields  before  an  increased 
pressure,  and  ,thus  becomes  over-dis- 
tended ;  and  the  conditions  being  perma- 
nently dilated.  To  these  two  causes 
must,  probably,  be  added  the  effect  of 
traction  from  without,  which  acts  by  les- 
sening the  effect  of  the  contractile  force  of 
the  heart,  and  so  corresponds  in  its  action 
with  the  weakening  of  the  wall. 

Thus  diminished  strength  of  the  walls 
of  the  heart  constitutes  a  predisposition  to 
dilatation,  and  the  causes  of  that  weaken- 
ing may  be  considered  as  the  predispjosing 
causes  of  dilatation  ;  the  endocardial  pres- 
sure being  regarded  as  the  exciting  cimse 
of  the  dilatation.  But,  as  is  the  case  with 
many  predisposing  causes  of  disease,  the 
weakness  of  the  wall  of  the  heart  may  be 
the  only  morbid  antecedent.  Moreover, 
the  action  of  tlicse  two  causes  of  dilata- 
tion is  not  simply  predisposing  and  excit- 
ing. It  will  be  convenient,  however,  to 
consider  the  mechanism  of  their  action 
after  they  have  been  described  in  brief 
detail.  The  antecedents  of  the  predispos- 
ing and  exciting  causes  may  be  spoken  of 
as  the  remote  causes  of  dilatation. 

It  must  be  remembered  also,  that  in- 
creased endocardial  pressure  is  the  imme- 
diate cause,  not  only  of  dilatation,  by  its 
mechanical  effect,  but  of  hypertrophy,  by 
the  vital  reaction  which  it  induces.  Its 
effect  in  producing  dilatation  is  influenced 
in  part  by  the  existence  of  the  predisposi- 
tion (weakness  of  the  cardiac  wall),  in 
part  by  the  conditions  imder  which  it 
acts,  and  which  may  be  regarded  as  deter- 
mining causes.  Commonly,  however,  the 
double  tendency  of  the  increased  pressure 
results  in  the  double  effect,  and  hyper- 
trophy and  dilatation  are  conjoined.  We 
have  thus  four  classes  of  causes  to_  con- 
sider, the  remote,  predisposing,  exciting, 
and  determining  causes. 

(A.)  Hcmote  Caxscs.— The  general  con- 
ditions of  hereditary  influ(>nce,  age,  sex, 
occupation,  previous  illness,  etc.,  enter 
largely  into  the  causation  of  dilatation 
of  the  heart,  as  the  antecedents  of 
the  conditions  on  which  it  immediately 
depends.  They  can  only  be  fully  un- 
derstood when  the  immediate  causes  are 
known.  Hereditary  taint  has  a  powerful 
influence  in  disposing  to  special  degene- 
rations and  to  certain  diseases,  such  as 
acute  rheumatism,  on  which  the  imme- 
diate causes  largely  depend.  Age  lias  a 
similar  influence.  Degenerative  changes 
are  concerned  in  the  production  of  both 
causes  of  dilatation,  and  hence  the  dis- 
ease increases  in  frequency  with  advanc- 
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iiig  years.  Sex  influences  the  occurrence 
of  dilatation  by  determining  exposure  to 
one  of  the  commonest  causes  of  increased 
endocardial  pressure,  muscular  exertion. 
Degenerative  clianges  in  the  vascular  sys- 
tem are  largely  due  to  the  same  influence, 
and  are  causes  of  dilatation.  Hence  the 
disease  is  more  frequent  in  men  than  in 
women.  OccupaUon  has  a  similar  influ- 
ence :  all  those  occupations  which  in^-olve 
considerable  eflbrt  tend  to  cause  dilatation 
of  the  heart. 

(B.)  Predisposing  Causes. — Conditions 
of  weakness  of  the  cardiac  walls  may  con- 
sist in  acute  or  chronic  changes  in  the 
muscular  fibres,  or  in  destruction  of  those 
fil^res  and  their  replacement  by  tissue  ele- 
ments which  yield  more  readily  to  the  | 
pressure  of  the  blood.  Morbid  states  of 
the  muscular  fibres  are,  (1)  Atony,  in 
which  the  relaxation  of  the  fibres  at  rest  is 
more  absolute,  their  contraction  less  com- 
plete. (2)  The  granular  degeneration 
of  acute  disease.  (3j  Fatty  degenera- 
tion, resulting  ultimately  in  the  actual 
destruction  of  fibres.  (4)  Tattj-,  over- 
growth, in  which  the  muscular  fibres 
undergo  secondary  atrophy.  (5)  Fibroid 
degeneration,  the  sequel  to  an  acute  in- 
flammatory change  or  the  result  of  a 
chronic  perversion  of  nutrition.  (6)  Spe- 
cial degenerations  and  growths.  (7) 
"Weakening  of  tlie  filircs  due  to  the  state 
of  dilatation.  Beau  pointed  out  that  the 
fibres  common  to  the  two  ventricles  may 
be  so  weakened  by  dilatation  of  one,  as  to 
lessen  considerably  the  contractile  force  of 
the  other  ventricle,  and  so  to  aid  its  dila- 
tation. (8)  Lastly,  it  has  been  stated  by 
Kiemeyer'  that  tlie  muscular  fibres  may 
so  lose  their  contractile  power  as  to  per- 
mit dilatation  when  no  structural  change 
in  the  cardiac  wall,  or  in  the  fibres  them- 
selves, can  be  detected  by  the  microscope. 
Seitz^  has  lately  advocated  the  same  view. 
In  all  the  recorded  examples,  however, 
over-exertion  has  been  the  exciting  cause 
of  the  dilatation,  and  the  cases  appear  to 
have  been  characterized  rather  by  insuffi- 
cient power  to  react  against  the  aug- 
mented pressure,  than  by  any  primary 
degeneration. 

The  conditions  by  which  these  patho- 
logical process  are  produced  constitute 
the  predisposing  causes  of  dilatation. 
The  most  important  of  these  conditions 
are  :  (1)  Anssmia  and  chlorosis,  in  which 
the  general  mal-nutrition  results  in 
atony,  and,  it  may  be,  granular  degene- 
ration of  muscular  fibre  throughout  the 
body.  (2)  Acute  febrile  diseases,  espe- 
cially   rheumatism,    erysipelas,    pysemia, 

'  Test-book  of  Practical  Medicine,  American 
Trans,  vol.  ii.  p.  320. 

2  Zur  Lehre  von  der  Ueheraiistrengung  des 
Herzens.  Deutsclies  Archiv  fiir  klin.  Med. 
1S73,  xi.,  xil. 


typhus,  typhoid  fever,  &c.,  having  a 
similar  efliict.  (.3)  Inflammation,  pri- 
mary or  secondary  to  endo-or  peri-carditis, 
the  inflannuation  in  the  latter  case  invad- 
ing the  adjacent  layer  of  the  heart.  (4) 
(jijesity,  with  local  overgrowth  of  fatty 
tissue.  (5)  Chronic  degenerative  changes 
in  the  system,  as  yet  ill-defined,  but  often 
due  to  chronic  alcoholism,  and  causing 
fatty  and  fibroid  degeneration  of  various 
organs,  including  the  heart.  (G)  De- 
rangements of  the  blood-supply  to  the 
walls  of  the  heart.  Chronic  and  inter- 
mitting passive  congestions  cause,  as  Sir 
William  Jenner  points  out,'  degeneration 
of  the  heart,  toughening  its  walls  and  les- 
sening its  contractile  power.  Diminished 
blood-supply  is  a  common  cause  of  fatty 
and  granular  degeneration.  It  may  be 
due  to  imperfect  distension  of  the  coro- 
nar}'  arteries  in  consequence  of  the  defec- 
tive distension  of  the  aorta,  or  it  may  re- 
sult from  narrowing  of  those  vessels  by 
the  contraction  of  lymph  outside  the 
heart,  or  by  degeneration,  atheromatous 
and  calcareous,  of  their  walls.  (7)  De- 
fective nerve-power  probably  in  some 
cases  leads  to  inefficient  contraction  and 
dilatation  of  the  heart.  Dr.  Dobell  be- 
lieves that  sexual  excesses  are  powerful 
causes  of  cardiac  weakness. 

Tmct ion  from  without,  the  result  of  peri- 
cardial adhesions,  is  sometimes  a  cause  of 
dilatation  of  the  heart.  The  two  condi- 
tions are  constantly  found  associated,  but 
in  the  majority  of  cases  there  exists  also 
endocardial  mischief  sufficient  to  account 
for  the  dilatation.  Hence,  Morgagni  and 
many  subsequent  writers  doubted  whether 
the  state  of  the  walls  was  not  always  the 
consequence  of  the  coexisting  valvular 
disease.  But  cases  are  not  infrequent  in 
which  dilatation  exists,  and  no  morbid 
condition  can  be  found  to  explain  its  oc- 
currence except  an  adherent  pericardium. 
Beau,^  arguing  from  a  small  number  of 
such  cases,  inferred  that  dilatation  was 
the  invariable  result  of  pericardial  adhe- 
sion. The  same  view  was  very  strongly 
maintained  byHope.^  Wider  observation 
showed,  however,  that  adhesions  were 
frequent  enough  with  no  morbid  state  of 
the  heart's  walls.  Laennec,  Bouillaud,* 
Barlow,  Stokes,  and  others  maintained, 
therefore,  that  pericardial  adhesions  have 
no  direct  efiect  in  causing  dilatation.  The 
same  view  has  been  still  more  recently 
maintained  by  Hayden.^  Gairdner,^  how- 
ever, emphasized  the  fact  that  in  a  minor- 

'  On  Congestion  of  the  Heart,  Med.-Chir. 
Trans,  vol.  slili. 

2  Arch.  Gen.  de  Med.  ser.  ii.  tome  x.  1837, 
p.  425. 

"  Diseases  of  the  Heart,  p.  192. 

*  Traite  Clinique,  &o.,  1835,  p.  454. 

5  Diseases  of  the  Heart  and  Aorta,  p.  363. 

6  Edin.  Med.  Journal,  February,  1851. 
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ity  of  cases  no  other  cause  can  be  discov- 
ered for  the  changes  in  the  walls  of  the 
heart.  At  the  same  time  he  showed  that, 
in  other  cases,  the  adhesions  not  only  do 
not  tend  to  cause  dilatation,  but  they  do 
not  prevent  the  reduction  in  size  which 
accompanies  chronic  wasting  diseases. 
The  most  extensive  statistical  evidi:ncc 
on  the  question  is  that  furnished  by  Ken- 
nedy,' of  Dublin,  who  collected  ninety 
cases  of  adherent  pericardium  without 
valve  disease,  and  found  that  the  heart 
remained  healthy  till  death  in  thirty-four, 
and  was  enlarged  in  fifty-one.  But  some 
of  his  cases  were  from  museums,  into 
which  hearts  of  the  normal  size  would  be 
little  likely  to  find  their  way,  and  it  is 
probable,  therefore,  that  his  proportion  of 
healthy  hearts  is  too  small.  Dr.  Haydeu 
has  collected  twenty-three  cases  of  adhe- 
rent pericardium,  without  valve  disease, 
and  found  that  in  seven  there  was  enlarge- 
ment without  any  other  discoverable 
cause. ^  Putting  together  these  facts,  and 
those  recorded  by  other  authorities,  it 
seems  fair  to  conclude  that  adherent  peri- 
cardium causes  enlargement  of  the  heart 
in  one-third  of  the  cases. 

The  difference  in  the  effect  of  the  adhe- 
sion is  not  to  be  explained  by  difference 
in  its  extent.  The  most  marked  hj'per- 
trophy  and  dilatation  was  due,  in  one  of 
Gairdner's  cases,  to  a  firm  adhesion  of 
very  limited  extent,  near  the  apex  of  the 
left  ventricle.  In  other  cases  in  which 
no  influence  was  exerted,  the  adhesion 
was  universal.  Dr.  Wilks'  has  pointed 
out  that,  when  general  adhesion  is  associ- 
ated with  dilatation,  the  effect  is  more 
marked  on  the  right  ventricle  than  on  the 
left.  This  is  no  doubt  due  to  the  thin- 
ness of  the  muscular  wall  of  the  right 
ventricle.  In  estimating  the  effect  of 
pericardial  adhesions  it  must  be  remem- 
bered how  frequently  they  are  associated 
with  another  cause  of  dilatation,  the  dam- 
age to  the  subjacent  portion  of  the  cardiac 
wall  by  the  extension  to  it  of  the  pericar- 
dial inflammation.  Por  the  settlement  of 
the  question  of  their  influence  more  facts 
are  needed  which  shall  embrace  not  only 
the  state  of  the  heart's  walls,  and  the 
fact  of  adhesions,  but  the  extent,  firmness, 
and  probable  duration  of  the  latter,  the 
extent  to  which  the  pericardium  is  con- 
nected with  parts  around,  and  the  extent 
to  which  the  muscular  fllares  of  the  heart 
have  suffered  from  the  inflammation. 

Dr.  Gairdner'  has  maintained  that  when 
the  expansion  of  the  lungs  is  interfered 
with  by  their  atrophy,  the  inspiratory 
efforts  to  distend  them,  which  he  regards 

'  Edin.  Med.  Journal. 
^  Loc.  clt.,  table  on  p.  362. 
'  Guy's  Hosp.  Kep.  vol.  svi.  p.  202. 
*  British  and  Foreign  Medico-Chirurg.  Rev., 
July,  1853,  p.  212. 


as  the  great  cause  of  emphysema,  ma 
lead  to  over-distension  of  the"  heart.  II 
beheves  that  it  is  by  this  mechanism  tlui 
emphysema  is  associated  with  dilatatio 
of  the  heart,  and  appeals  in  support  ( 
the  theory,  to  the  fact  that  the  dilatatio 
is  not  confined  to  the  right  side,  but  a: 
fects  in  slighter  degree  and  a  little  late 
in  time  the  left  side  also.  This  view  d( 
pends  for  its  probability  on  the  inspirf 
tory  theory  of  emphysema.  If,  with  Si 
William  Jenner  and  most  modern  authoi 
itics,  emphysema  is  believed  to  aris 
chiefly,  not  from  primary  atrophy  of  th 
lung,  but  from  its  over-distension  durin 
expiratory  efforts,  this  explanation  of  th 
origin  of  dilatation  of  the  heart  falls  to  th 
ground.  No  dilating  influence  by  tra( 
tion  can  result  from  violent  expirator 
efforts,  and  when  emphysema  is  once  e.- 
tablished  the  inspiratory  eflbrt  which  ca 
be  made  is  far  less  than  in  health.  If  th 
dilatation  of  the  right  ventricle  in  thes 
cases  is  referred,  as  is  generally  taughl 
to  obstruction  to  the  flow  through  th 
lungs,  the  simultaneous  aft'ection  of  th 
left  side  can  be  explained  in  auothe 
way. 

(C.)  Exciting  Cuttses. — Increase  in  th 
endocardial  blood-pressure  has  been  mer 
tioned  as  the  chief  exciting  cause  of  dilo 
tation  of  the  heart.  Such  increased  pres 
sure  opposes  the  contraction  of  the  heart 
and  leads,  by  a  mechanism  to  be  present! 
described,  to  its  dilatation.  It  depend 
on  increased  resistance  to  the  movemen 
of  the  l)lood,  the  result  of  an  increase  i 
its  mass,  or  an  obstruction  in  the  orifice 
or  vessels  through  which  it  flows.  Thi 
increased  pressure  leads  to  two  results 
directly  to  dilatation,  indirectly  to  hypei 
trophy.  The  causes  of  the  increased  pres 
sure,  which  are  more  fully  considered  i 
the  article  on  hypertrophy,  are  as  foi 
lows  : — 

(1)  Increase  in  the  mass  of  blood  to  b 
moved,  consequent  on  over-distension  c 
the  heart.  Thus  regurgitation  througl 
an  orifice  causes  dilatation  of  the  chambe 
behind.  Thus,  too,  the  dilatation  tend 
to  its  own  increase,  a  process  which  i 
only  arrested  by  the  occurrence  of  hyper 
trophy. 

(2)  Resistance  to  the  movement  of  th 
blood  in  consequence  of  narrowing  of  th 
oriflce  by  which  it  leaves  the  affectei 
chamber.  The  influence  of  this  conditioi 
in  causing  dilatation  is  not  great.  Th 
obstruction  is  gradually  developed,  am 
unless  associated  with  weakness  of  th 
cardiac  walls,  the  latter  become  hypertro 
phied  to  overcome  the  increased  resist 
ance.  In  aortic  obstruction,  for  instance 
dilatation  is  rare. 

(3)  Resistance  to  the  movement  of  th 
blood  through  the  vascular  system  is  i 
powerful  cause  of  dilatation,  and  is  mos 
effective  when  suddenly  developed  or  in 
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termitting,  and  especially  when  the  con- 
dition in  which  it  arises  is  such  as  to  im- 
pair the  nutrition  of  the  walls  of  the  heart. 
Disease  of  the  large  vessels,  aorta  and 
pulmonary  artery,  rarely  causes  dilata- 
tion. Obstruction  of  the  smaller  vessels 
is  a  more  effijctive  cause,  and  especially 
those  forms  of  obstruction  which  affect 
the  pulmonary  circulation  alone,  or  in 
conjunction  with  the  systemic  vessels. 

Long-continued  and  severe  muscular 
efforts  are,  as  Ferriar'  pointed  out,  a  pow- 
erful cause  of  dilatation  and  hypertrophy. 
The  resulting  condition  of  heart  depends 
largely  on  the  existence  of  the  conditions 
which  favor  the  occurrence  of  one  or  the 
other  state.  The  effect  of  effort  is  to  ob- 
struct the  circulation  through  both  the 
general  and  pulmonary  system.  Its  in- 
fluence on  the  left  ventricle  has  been  de- 
scribed in  relation  to  hypertrophy.  Clif- 
ford Allbutt  has  especially  pointed  out 
the  direct  effect  on  the  right  ventricle  and 
the  influence  of  undue  smallness  of  lungs 
on  its  occurrence.  The  obstruction  to 
the  pulmonary  circulation  by  the  pressure 
of  the  air  on  the  inner  surface  of  the  air 
cells  obstructs  the  escape  of  blood  from 
tlie  right  side  of  the  heart.  The  compres- 
sion of  the  heart  itself  interferes  with  the 
entrance  of  blood  from  the  veins,  tends  to 
their  over-distension,  and  when  the  pres- 
sure is  removed,  to  the  over-distension  of 
the  right  auricle  and  ventricle.  Thus  the 
intermitting  obstruction  causes  intermit- 
ting over-distension  of  the  right  side  of 
the  heart,  and  that  intermitting  conges- 
tion of  the  ^valls  of  the  heart  which  leads 
to  the  degeneration  of  its  substance  and 
renders  dilatation  permanent. 

It  is  by  a  similar  mechanism,  according 
to  the  views  generally  accepted,  and  fully 
stated  Ijy  Sir  William  Jenner  in  the  present 
volume  of  this  work,  that  emphysema  of 
the  lungs  causes  dilatation  of  the  heart. 
Intermittent  distension  results,  as  just 
described,  from  the  violent  expiratory  ef- 
forts with  closed  glottis,  which  constitute 
the  efficient  cause  of  emphysema;  and  as 
the  latter  condition  is  developed,  degene- 
ration, elongation,  and  destruction  of  ca- 
pillaries render  the  obstruction  perma- 
nent, which  before  was  occasional.  The 
right  side  of  the  heart  undergoes  dilata- 
tion, sometimes  to  an  extreme  degree. 
Hypertrophy  is  usually  also  produced. 
The  congestion  of  the  cardiac  wall  dis- 
poses the  left  ventricle  to  yield  before  the 
increased  pressure  of  the  aortic  blood, 
which  is  an  ultimate  effect  of  the  venous 
distension  acting  through  the  capillary 
system. 

Other  forms  of  pulmonary  change  have 
a  slighter  tendency  to  cause  dilatation  of 
the  heart  than  emphysema.  An  excep- 
tion must,  however,  be  made  for  cirrhosis 


'  Med.  Hist,  and  Eef.,  vol.  i.  1792. 


of  the  lung,  which  produces,  in  a  large 
number  of  "cases,  hypertrophy  and  dilata- 
tion of  the  right  side.  Such  a  change  was 
present  in  one-third  of  the  cases  of  cirrho- 
sis collected  by  Bastian. ' 

Jlcchiinism. — The  consideration  of  the 
mechanism  by  which  dilatation  is  effected 
is  necessarilj',  in  the  main,  theoretical. 
It  has,  perhaps  on  this  account,  received 
little  attention,  and  has  even  been  some- 
times dismissed  as  useless.  But  any  clear 
conception  of  the  way  in  which  a  morbid 
state  is  related  to  its  causes,  if  correct, 
must  afford  a  clearer  view  of  its  pathologi- 
cal significance,  and  of  the  way  in  which 
by  treatment  it  may  best  be  met. 

The  dilatation  of  the  heart  is  produced, 
in  every  case,  by  its  over-distension  with 
blood.  Just  as  the  various  causes  of  hy- 
pertrophy involve,  as  the  efficient  cause. 
OA'crwork,  so  the  various  causes  of  dilata- 
tion involve  over-distension.  The  imme- 
diate cause  of  this  over-distension  is,  in 
each  case,  the  existence  at  the  end  of  the 
diastole  of  an  endocardial  pressure  dispro- 
portioned  to  the  resisting  power  of  the 
wall  of  the  heart,  and  before  Avhich  the 
wall  yields.  The  act  of  dilatation  thus 
occurs  during  the  diastole  of  the  heart. 
This  circumstance  lessens  the  simplicity 
of  the  relative  action  of  the  exciting  and 
predisposing  causes  of  dilatation,  since,  as 
Avill  be  immediately  explained,  each  may 
act  by  producing  a  similar  effect. 

Three  sources  of  over-distension  may 
thus  be  recognized.  (1)  The  mass  of 
blood  entering  in  the  normal  course  of  the 
circulation  may  be  abnormally  large ; 
siviple  over-distension.  (2)  Blood  may 
enter  the  cavity  from  an  abnormal  source 
(regurgitation),  and  behig  added  to  that 
entering  it  in  the  normal  course  of  the 
circulation,  increases  the  mass  of  blood 
and  so  the  distension  of  the  chamber: 
over-distension  from  regurgitation.  (3) 
The  whole  of  the  blood  previously  in  the 
chanaber  may  not  be  expelled  from  it  dur- 
ing contraction,  the  residual  blood  being 
added  to  that  entering  from  behind  in- 
creases the  distension  of  the  chamber ; 
over-distension  from  imjjerfect  contraction, 
or  residual  over-distension. 

(1)  Simple  over-distension  is  the  result  of 
over-distension  of  the  source  from  which 
the  blood  enters  the  affected  chamber.  It 
is  well  seen  in  the  effect  of  mitral  regurgi- 
tation on  the  left  ventricle.  The  over- 
distended  auricle  drives  an  abnormal 
quantity  of  blood  into  the  ventricle,  into 
which  probably  an  increased  quantity  has 
already  passed  in  consequence  of  the 
heightened  tension  of  the  blood  within 
the  auricle.  It  is  probable  that  a  large 
quantity  of  blood  enters  the  ventricle 
during  diastole,  enough  to  equalize,  or 
almost  to  equalize,   the  pressure  within 

'  Art.  Cirrhosis  of  Lung,  vol.  iii. 
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the  ventricle  and  within  the  auricle,'  be- 
fore the  auricular  contraction  ettects  the 
actual  distension  or  over-distensiou  of  the 
ventricle.  The  pressure  to  which  the  in- 
ner suface  of  the  ventricle  is  exposed  at 
the  end  of  the  auricular  systole  is  very 
great,  for  in  accordance  with  the  well- 
known  law  of  hydrostatics  it  is  multiplied 
directly  as  the  area  of  the  inner  surfiice 
of  the  ventricle  exceeds  that  of  the  an- 
riculo-ventricular  orifice.  .Simple  over- 
distension may  occur,  especially  in  the 
auricles,  in  conditions  of  acute  weakening 
of  the  cardiac  walls.  The  lessened  tone 
of  the  muscular  fibres  allows  them  to 
yield  unduly  before  the  pressure  of  tlie 
incoming  blood,  and  as  the  current  is  con- 
tinuous, they  thus  become  directly  over- 
distended.  Similarly  the  flaccid  ventri- 
cles may  yield  unduly  before  the  current 
which  enters  during  diastole,  and  the 
systole  of  the  auricles  may  over-distend 
the  ventricles.  This  mechanism  has  been 
described  by  Beau^  as  diluUdion  sans  usijs- 
tolie.  But  the  conditions  are  those  under 
which  contraction  is  imperfect,  and  the 
small  pulse  renders  it  probaljle,  in  many 
eases,  that  such  imperfection  occurs.  Re- 
sidual over-distensiou  will  then  increase 
the  dilatation. 

(2)  Over-distension  from  regurgitation  is 
one  of  the  most  efflcient  causes  of  dilata- 
tion. The  cavity  is  filled  with  blood  from 
a  double  source.  That  which  enters  into 
the  normal  course  of  the  circulation  is 
added  to  that  which  has  regurgitated  into 
the  cavity,  and  over-distension  results. 
In  aortic  regurgitation,  for  instance,  it  is 
the  addition  of  the  contents  of  the  auricle 
to  the  blood  regurgitating  into  the  ven- 
tricle from  the  aorta,  which  actually  dis- 
tends the  chamber  and  dilates  it  until, 
ultimately,  the  dilating  process  is  met  by 
compensating  hypertrophy.  In  perma- 
nent patency  of  tlie  semilunar  valves  the 
intra-ventricular  pressure  at  the  end  of 
the  auricular  systole  must  be  very  great, 
since  the  pressure  of  the  aortic  blood  will 
be  added  to  that  produced  by  the  contrac- 
tion of  the  auricle. 

(3)  Over-distension  from  imperfect  con- 
traction; residual  over-distensio)i. — When- 

'  That  this  is  the  case  is  highly  probable, 
from  a  phenomenon  sometimes  to  be  observed 
in  cases  of  mitral  constriction.  When  dias- 
tolic and  presystolic  murmurs  are  both  pres- 
ent, the  former  due  to  the  slow  passage  of 
blood  through  the  orifice  in  consequence  of 
the  tension  of  tlie  blood  within  the  auricle, 
the  latter  due  to  the  contraction  of  the  auricle, 
there  may  be.  during  an  occasional  prolonged 
diastole,  an  interval  of  silence  between  the 
two  murmurs.  When  the  diastolic  murmur 
is  loud,  this  silence  can  only  be  explained  by 
a  cessation,  or  almost  cessation,  of  the  flow  of 
blood,  which  means,  of  course,  an  equaliza- 
tion of  the  pressure  in  the  two  cavities. 

'^  Beau,  Traitg  d'Auscultation.    Paris,  1856. 


ever,  from  any  cause,  systole  is  inconi 
plete,  blood  must  remain  in  the  chamber 
and  render  the  entrance  of  the  norma 
quantity  of  blood  an  over-distendin 
agent.  Incompleteness  of  contraction  i 
theoretically  possible  from  two  causes 
diminished  contractile  force,  and  ii: 
creased  resistance  to  contraction.  It  i 
probable  that  each  of  these  does  actuall 
prevent  complete  contraction,  since  eac 
is  found  to  be  an  eflicient  cause  of  dila 
tation. 

(a)  The  various  conditions  which  weal 
en  the  cardiac  walls,  already  consideret 
must  tend  to  render  the  heart  incapabl 
of  overcoming  all  the  resistance  that  i 
opposed  to  it,  whether  that  be  normal  o 
increased.  Hence  the  contraction  is  in: 
perfect,  and  the  residual  blood  is  the  ulti 
mate  cause  of  over-distension.  To  thi 
condition  Beau  gave  the  name  of  asystoVu 
This  weakening  of  the  wall  not  only  lead 
to  over-distension,  it  also  renders  the  ei 
feet  of  the  over-distending  force  greate 
in  degree  and  in  duration,  for  the  wea 
wall  yields  more  to  the  increased  pressure 
and  the  yielding  of  the  degenerated  wa 
is  permanent.  Among  tlie  condition 
weakening  the  heart  must  also  be  reel 
oned  the  state  of  dilatation.  The  dilate 
heart  has  increased  work,  for  it  has  t 
move  an  increased  mass  of  blood,  to  ovei 
come  a  greater  pressure.  To  this  it  i 
even  less  competent  than  a  healthy  hearl 
Hence  the  dilatation  itself  renders  th 
contraction  additionally  incomplete,  an 
is  thus  perpetuated  anil  increased.  Th 
influence  of  dilatation  is  of  course  her 
considered  apart  from  that  of  the  hypei 
trophy  commonly  conjoined  with  it,  an 
to  some  extent  counteracting  its  effect. 

It  is  by  interfering  with  contractioi 
that  pericardial  adhesions  must  be  con 
sidered  to  exert  whatever  influence  the; 
possess  in  causing  dilatation  of  the  heart 
Connections  of  the  pericardium  with  part 
around,  consequent  on  the  extension  c 
inflammation  to  its  outer  surface,  ma; 
cause  the  adhesions  to  the  heart  to  oppos 
considerably  the  reduction  in  size  durin 
systole,  and  thus  to  render  the  contrac 
tions  incomplete.'  Moreover,  a  simila 
effect  may  be  produced  by  the  interferenc 
with  the  approximation  of  different  part 
of  the  surface  durintj  contraction,  whicl 
must  occur  if  a  thick  inelastic  membran 
covers  the  heart.  Such  an  influence  wil 
interfere  chiefly  with  the  contraction  r 
the  thin-walled  right  ventricle,  and  thi 
may  be  one  reason  why  it  suffers  most 


I  Thus  in  Gairdner's  case,  already  men 
tioned,  in  which  marked  hypertrophy  an. 
dilatation  of  the  left  ventricle  were  associate, 
with,  as  the  only  discoverable  cause,  a  loca 
adhesion  near  the  apex,  a  corresponding  ad 
hesion  connected  the  other  side  of  the  pen 
cardium  with  the  left  lung. 
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The  effect  will  be  to  cause  a  residual  over- 
distension, just  as  does  the  ^^nlple  weak- 
ening of  the  cardiac  "wall  with  which  the 
adhesions  are  so  often  associated. 

(&)  Increased  resistance  from  some  ob- 
struction to  the  circulation  is  another 
cause  of  incomplete  contraction.  Such 
increased  resistance  may  interfere  with 
the  contraction  of  a  healthy  heart,  but 
probably  rarely  does  this  unless  great  and 
suddenly  developed.  The  reserve  of 
power  usually  prevents  imperfect  con- 
traction, and  compensating  hypertrophy 
gradually  renders  the  heart  efficient.  But 
when  suddenly  developed,  or  when  the 
nutrition  of  the  heart  is  interfered  with, 
the  chamber  dilates.  This  dilatation  was 
formerly,  and  is  still  by  some,  ascribed  to 
the  direct  efiect  of  the  increased  pres- 
sure on  the  contracting  fibres.'  It  was 
compared  by  Senac  to  the  effect  of  an 
extending  force  in  elongating  a  cord.^ 
Niemeyer^  pointed  out  that  such  an 
explanation  is  entirely  inapplicable  to 
the  conditions  of  the  phenomenon.  In- 
crease in  the  capacity  of  a  contracting 
chamber  from  increased  pressure  within 
it  during  contraction,  is  inconceivable. 
Such  increased  capacity  can  only  be  ex- 
plained by  an  increased  quantity  of  blood 
entering  it  under  a  pressure  sutflcient  to 
overcome  the  resistance  of  its  walls.  The 
influence  of  increased  resistance  to  con- 
traction may  be  to  weaken  the  muscular 
fibres,  to  lessen  the  elasticity  of  the 
walls,  and  to  render  over-distension 
easier,  but  more  than  this  it  cannot  di- 
rectly effect. 

(D.)  Determining  Causes. — The  exciting 
causes  of  dilatation  and  hypertrophy  are 
thus  to  some  extent  the  same  ;  the  occur- 
rence of  the  result  is  influenced  not  only 
bjr  the  predisposition  already  described, 
but  also  by  certain  determining  conditions. 

(1)  The  rapidity  of  the  development  of 
the  increased  blood-pressure,  i.  e.,  the 
rapidity  with  which  the  valvular  disease, 
or  the  systemic  or  pulmonary  obstruction 
is  produced.  Time  is  necessary  for  the 
procbiction  of  that  hypertrophy  whicli 
alone  can  prevent  dilatation,  and  a  sud- 

'  Lately  by  Chirone  in  Lo  Sperimentale, 
August,  1874. 

^  "La  contraction  qui  resserre  les  ven- 
tricules  est  j)eut-etre  I'instrument  qni  aug- 
ment les  dimensions,  que  le  sang  soit  en  trop 
grande  quantite  dans  ces  reservoirs ;  qu'il 
trouve  quelque  barriere  que  I'erapeohe  d'en 
sortir  avec  la  liberte  qu'il  a  ordinairement, 
Taction  des  fibres  sera  plus  forte  :  or  oet  exces 
de  force  doit  ngcessairement  les  allonger  :  un 
rar-courcissement  force  produit  le  meme  effet 
qu'une  action  qui  tire  et  qui  tend  une  corde, 
ses  rlements  doivent  n&essairement  s'ecarter, 
et  me  se  separer,  s'ils  sont  tir&  avec  trop  de 
violence." — Senac,  Traite,  &c.,  1749,  torn.  ii. 
p.  397. 

3  Loo.  cit.  vol.  ii.  p.  316. 


denlj'-developed    obstruction    invariably 
leads  to  dilatation. 

(2)  The  small  amount  of  muscular 
tissue  normally  existing  in  the  wall  of  the 
affected  chamber  of  the  heart.  This  is 
naturally  proportioned  to  the  work  of  each 
segment  of  the  heart,  i.  e.,  to  the  blood- 
pressure,  to  be  by  it  passively  resisted  and 
actively  overcome.  Tlie  extra  pressure 
induced  by  the  abnormal  obstruction  or 
regurgitation  bears  no  necessary  propor- 
tion to  the  normal  blOod-pressure,  and  be- 
fore absolute  equal  increments  of  pressure, 
the  smaller  the  normal  amount  of  muscu- 
lar tissue,  the  more  readily  does  dilatation 
occur,  because  the  systole  is  the  more 
readily  rendered  imperfect,  and  residual 
over-distension  produced. 

Each  cavity  of  the  heart  affords  an  illus- 
tration of  these  influences,  and  although 
our  knowledge  is  still  very  imperfect,  we 
can  understand  something  of  the  origin  of 
the  condition  found  in  each  instance,  and 
it  is  worth  while  to  recapitulate  briefly 
the  way  in  which  the  different  results  are 
brought  about. 

In  aortic  obstruction,  the  left  ventricle 
is  commonly  hypertrophied,  less  commonly 
dilated.  The  left  ventricle,  containing 
the  greatest  amount  of  muscular  tissue, 
possesses  a  large  reserve  of  force,  and  can 
overact  so  as  to  overcome  a  moderate  in- 
crease in  resistance,  and  so  prevent  resid- 
ual over-distension  and  dilatation.  The 
development  of  obstruction  is  usually 
slow,  and  thus  there  is  time  for  hyper- 
trophy to  occur.  In  aortic  regurgitation 
there  is  always  dilatation,  and  usually 
much,  often  very  much,  hypertrophy. 
The  regurgitant  blood  causes  the  ventri- 
cle to  be  overfilled,  and  the  patent  aortic 
orifice  transmits  to  the  interior  of  the  ven- 
tricle, during  its  passive  state,  the  intra- 
aortic  pressure.  The  regurgitation  is 
usually  slowly  developed,  and  the  mus- 
cular tissue  of  the  ventricle  considerable, 
and  hence  hypertrophy  occurs.  This  is 
favored  by  the  abundant  blood  supply  to 
the  heart,  consequent  on  the  great  disten- 
sion of  the  aorta. 

In  mitral  disease,  obstructive  and  re- 
gurgitant, the  left  auricle  undergoes  dila- 
tation and  hypertrophy,  the  former  pre- 
dominating in  regurgitation,  from  the 
direct  over-distension  and  frequently  rapid 
development  of  the  pathological  state. 
Hypertrophy  of  the  auricle  is  usually  more 
frequent  in  obstruction  from  the  slowness 
with  which  the  lesion  is  developed.  Dila- 
tation is  always,  however,  conjoined,  from 
the  ease  with  which  the  contraction  of  the 
\\'eak  auricle  is  rendered  imperfect  by  ob- 
struction. In  mitral  regurgitation,  the 
left  ventricle  is  hypertrophied  and  dilated, 
and  the  dilatation  is  usually  considerable, 
in  consequence  of  the  direct  over-distension 
of  the  chamber,  and  perhaps  also  of  the 
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imperfect  distension  of  the  coronary  arte- 
ries and  consequent  damaged  cardiac 
nutrition. 

Tiie  riglit  ventricle,  in  disease  of  the 
left  side,  usually  undergoes  dilatation, 
from  its  small  amount  of  muscular  tissue, 
but  often  is  also  hypertrophied,  in  conse- 
quence of  the  slowness  with  which  the 
obstruction  in  the  left  side  tells  hack  upon 
the  right.  The  hypertrophy  is  usually 
less  and  the  dilatation  as  much  marked, 
when  the  obstruction  is  situated  in  the 
pulmonary  system,  in  conseciuence  of  the 
directness  with  which  such  obstruction 
affects  the  ventricle,  the  rapidity  with 
which  it  is  frequently  developed  and  in- 
creased, and  the  damage  to  the  cardiac 
nutrition,  which  results  from  the  extreme 
and  sudden  passive  congestion  to  which 
the  heart  is,  in  these  cases,  very  often 
liable. 

In  obstructions  to  the  systemic  circula- 
tion, hypertrophy  is  the  common  cliange 
in  the  left  ventricle,  and  often,  especially 
in  Bright's  disease,  is  wholly  unattended 
with  dilatation.  The  extreme  slowness 
with  which  the  obstruction  is  developed 
is,  no  doubt,  a  chief  factor  in  determining 
the  occurrence  of  hypertropliy  rather  than 
dilatation.  Occasionally,  however,  dilata- 
tion occurs  instead  of  hypertrophy.  Such 
cases  are  perhaps  instances  of  simultane- 
ous cardiac  and  vascular  degeneration,  in 
which  the  increased  blood  tension  is  the 
result  of  the  latter,  and  the  damaged  heart 
is  incapable  of  resisting  the  abnormal 
pressure. 

The  sequence  of  the  conditions  of  hy- 
pertrophy and  dilatation  varies  under 
different  circumstances.  It  is  certainly 
not  uniform,  as  has  been  maintained  by 
some  writers.  When  an  increased  resist- 
ance or  a  cause  of  over-distension  is  sud- 
denly developed,  dilatation  results  at 
once,  and  hypertrophy  slowly,  when  time 
allows  overgrowth  to  occur.  This  is  fre- 
quently seeu  in  aortic  and  mitral  regurgi- 
tation. The  order  is  the  same  when  the 
initial  state  is  one  of  defective  power  in 
the  walls  of  the  heart  ;  dilatation  pre- 
cedes and  is  the  cause  of  hypertrophy—  as 
in  that  which  results  from  carditis.  On 
the  other  hand,  dilatation  may  be  second- 
ary. Degeneration  occurs  in  the  hyper- 
trophied tissue  more  readily  than  in  the 
healthy  heart.  Nutritive  influences  fail 
from  impaired  health  or  advancing  years. ' 
Again,  the  coronary  vessels  suffer  from 
undue  strain,  degenerate,  and  lessen  the 
blood  supply.  This,  as  pointed  out  by 
Mauriac,  is  a  frequent  occurrence  in  aortic 
regurgitation.  Under  all  these  conditions 
the    degeneration  weakens    the   cardiac 

'  Niemeyer  pointpd  out  how  frequently 
from  this  cause  the  liypertrophy  which  results 
from  senile  vascular  degeneration  gives  place 
to  dilatation. 


wall,   and    dilatation  occurs  at    a  later 
period  than  the  hypertrophy. 

Pathological  Anatomy.  —  Dilata- 
tion may  aftect  all  the  chambers  of  the 
heart  or  only  some  of  them.  It  has  been 
a  subject  of  rather  unprofita])le  discussion 
whether  general  or  partial  dilatation  is 
the  moi'e  cumnion.  It  is  rare  for  one 
chamber  to  sutler  considerably  alone. 
When  the  cause  of  the  dilatation  is  dis- 
ease of  an  orifice,  the  chambers  Ix'hind 
the  orifice  are  usually  alone  affected.  An 
exception  is  mitral  regurgitation,  in  which 
the  cavity  in  front  ot'tlic  orifice  is  dilated 
also.  The  chamber  immediately  l)ehind 
the  diseased  orifice  connnonly  suft'ers  more 
than  the  others.  In  mitral  constriction, 
for  instance,  the  left  auricle  is  most  di- 
lated. In  all  diseases  of  the  left  side  of 
the  heart,  the  right  side  may  ultimately 
become  dilated.  Hence  the  most  widely 
distributed  change  occurs  when  the  ob- 
'  struction  is  in  front  of  the  left  ventricle, 
and  affects  each  part  of  the  heart  succes- 
sively. In  aortic  regurgitation,  for  in- 
stance, enormous  hearts  are  met  with,  in 
which  every  cavity  is  dilated.  Occasion- 
ally a  similar  result  follows  obstruction  in 
the  aortic  system. 

The  dilatation,  as  already  stated,  is 
rarely  simple.  Hypertrophy  is  usually 
present,  and  varies  in  amount  according 
to  the  conditions  described  in  the  last 
article.  From  the  variations  in  the 
amount  of  dilatation  and  associated  hy- 
pertrophy very  different  effects  on  the 
form  and  size  of  the  heart  are  produced. 

The  amount  of  dilatation  is  estimated 
by  comparison  with  the  normal  capacity, 
by  measurement  of  the  external  size  of 
the  heart,  the  thickness  of  the  walls,  and 
the  length  and  mid-circumference  of  the 
cavity.  "  In  estimating  it,  regard  must  be 
had  to  the  age  of  the  patient,  and  to  the 
state  of  the  body.  The  capacity  of  the 
heart  naturally  increases  with  age.  In 
decomposition  the  relaxation  of  the  heart 
is  extreme,  the  cavities  present  their 
maximum  capacity,  the  walls  their  mini- 
mum thickness.  The  existence  of  de- 
composition, which  in  some  cases  is  very 
rapid,  must  therefore  induce  caution  in 
inferring  actual  dilatation  from  a  flaccid 
and  apparently  dilated  state  of  the  heart. 

A  heart,  the  subject  of  general  or  par- 
tial dilatation,  is  increased  in  size  and  al- 
tered in  shape.  The  increase  in  size  may 
be  considerable  ;  the  circumference  being 
two,  three,  or  four  times  the  normal. 
Occasionally  the  left  ventricle  is  so  large 
as  to  be  "  capable  of  containing  another 

heart" a  favorite  comparison  since  the 

time  of  :\Ialpighi.     The  left  auricle  may  ' 
be  dilated,  in  disease  of  the  mitral  orifice, 
to  very  large  dimensions.     In  a  case  re- 
corded by'Cruveilhier,  it  had  four  times 
its  normal  dimensions.     The  greatest  di- 
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latation,  however,  oocurs  on  the  right 
side.  Both  ventriole  and  auricle  may  be 
very  large.  The  right  auricle,  as  Bur- 
serius'  remarked,  may  undergo  greater 
dilatation  than  any  other  part  of  the 
heart.  Stokes^  mentions  a  case  in  which 
the  auricle  was  so  cajjacious  as  to  contain 
a  pound  of  blood. 

The  shape  is  altered  according  to  the 
part  of  the  heart  affected.  In  general  di- 
latation the  heart  is  increased  in  width, 
so  that  it  has  a  more  globular  shape. 
This  depends  especially  on  the  dilatation 
of  the  right  chambers,  and  is  marked 
when  these  alone  are  affected.  Consider- 
able dilatation  of  the  auricles  may  alter 
considerably  the  normal  shape  of  the 
heart.  Thus  in  the  case  mentioned  by 
Stokes,  the  dilated  right  auricle  "formed 
a  vast  purple  tumor,  which  concealed  the 
whole  of  the  anterior  portion  of  the  right 
lung." 

In  pure  dilatation  the  weight  of  the 
heart  is  normal.  Instances  of  this  are, 
however,  to  say  the  least,  very  rare.  As 
a  rule  the  weight  of  the  dilated  heart  is 
greater  th;iii  normal,  in  consequence  of 
the  almost  invariable  coexistence  of  hyper- 
trophy. 

The  walls  of  the  heart  the  subject  of 
simple,  or  nearly  simple,  dilatation  are 
tlaccid,  and  collapse  when  cut  across. 
They  are  thinner  than  normal  in  propor- 
tion to  the  amount  of  dilatation,  and  to 
its  freedom  from  accompanying  hypertro- 
phy. In  most  cases  the  attenuation, 
however  considerable,  is  the  result  of  the 
extension  of  the  wall.  In  rare  cases  the 
wall  may  actually  be  atrophied.  In  the 
ventricles  the  thinning  is  most  marked 
towards  the  apex.  The  wall  of  the  left 
ventricle  may  be  reduced  to  one-sixth  of 
an  inch  at  the  middle  and  one-twenty- 
fifth  of  an  inch  at  the  apex.  The  walls 
of  the  auricles  may,  in  extreme  dilatation, 
be  reduced  to  an  almost  membranous 
condition.  Yery  frequently,  coexisting 
hypertrophy  prevents  noticeable  diminu- 
tion in  the  thickness  of  the  walls,  even 
when  the  dilatation  is  very  great.  The 
thickness  of  the  wall  may  even  be  above 
the  normal,  notwithstanding  the  dilata- 
tion, especially  when  the  latter  is  moder- 
ate in  degree. 

The  muscular  tissue  is  sometimes  nor- 
mal in  appearance,  sometimes  pale  or 
mottled.  Under  the  microscope  it  usually 
presents  evidence  of  degeneration,  espe- 
cially when  the  dilatation  is  compara- 
tively pure.  The  muscular  fil)rcs  present 
indistinct  striation,  or  granular  or  actual 
fatty  degeneration.  The  connective  tis- 
sue between  the  fibres  is  often  increased, 
and  may  also  present  granular  degenera- 

'  Tlie  Institutes  of  the  Practice  of  Medicine, 
1758.     Culk-u  Brown's  Trans,  vol.  v.  p.  312. 
2  Diseases  of  Heart  and  Aorta,  p.  276. 


tion.  The  endocardium  may  be  thicker 
or  thinner  than  normal ;  it  is  often  irregu- 
larly thickened  and  opaque,  especially  in 
the  auricles.  The  ])ericardium  is  stretched 
in  proportion  to  the  dilatation,  and  is  also 
often  unduly  opaque. 

The  orifices  participate  in  the  dilata- 
tion of  the  cavities  of  the  heart.  The 
auriculo-ventricular  orifices  undergo  the 
greatest  extension,  especially  when  the 
cavities  on  each  side  of  them  are  dilated. 
The  ultimate  result  is  that  the  valves  be- 
come incompetent  to  close  the  orifice,  in 
consequence  of  the  disproportion  between 
their  area  and  that  of  the  enlarged  orifice. 
This  effect  is  increased  by  the  removal 
of  the  bases  of  the  papillary  muscles  to  a 
greater  distance  from  the  orifice,  in  con- 
sequence of  the  extension  of  the  wall. 
For  a  time  the  incompetence  may  be 
averted.  The  segments  of  the  valves 
may  undergo  some  amount  of  dilatation 
so  as  to  close  the  enlarged  orifice,  and  the 
papillary  muscles  may  undergo  at  their 
apices  transformation  into  fibrous  tissue, 
which,  being  incapable  of  contraction 
during  the  systole,  effects  a  practical  elon- 
gation of  the  muscle,  and  so  helps  to 
counteract  the  effect  of  the  removal  of 
their  points  of  attachment.  Ultimately, 
however,  the  dilatation  of  the  orifice  ex- 
ceeds the  influence  of  these  compensa- 
tions, and  incompetence  of  the  valves 
results.  This  is  the  case  especially  in  the 
right  side  of  the  heart,  in  which  the  di- 
latation of  the  two  cavities  is  usually 
simultaneous  and  considerable,  and  is  the 
common  cause  of  tricuspid  incompetence.' 

In  dilatation  of  the  auricles,  the  large 
venous  trunks  opening  into  them,  unpro- 
tected by  valves,  commonly  participate 
in  the  dilatation,  and  may  be  greatly  en- 
larged, so  that  their  openings  into  the 
auricle  may  be  hard  to  determine.  The 
auricular  appendices  are  also  much  di- 
lated. 

Certain  associated  conditions  are  com- 
monly met  with  in  cases  of  dilatation. 
Some  of  these  are  causal,  such  as  valvu- 
lar disease,  pericardial  adhesions,  emphy- 
sema of  the  lungs,  kidney  disease.  Others 
are  sequential,  such  as  passive  congestion 
of  organs,  and  its  consequences  in  altera- 
tion in  their  texture. 

CoisrsEQUENCES.— From  the  incompe- 
tence of  the  valves  due  to  the  dilatation 
of  the  orifices,  regurgitation  of  blood  with 
all  its  consequences,  results.  Before,  how- 
ever, sequential  regurgitation  is  devel- 
oped, the  same  consequences,  although  in 
less  degree,  may  result  from  the  dimin- 
ished power  of  propelling  the  blood.    The 

'  This  was  first  insisted  on  by  Forget,  Ga- 
zette Medicale  de  Paris,  1844,  p.  657.  The 
dilatation  of  the  orifice  was  pointed  out  by 
Corvisart,  loo.  cit.  p.  154. 
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resistance  of  a  larger  quantity  of  blood 
has  to  be  overcome,  and  the  powei-  of 
moving  it  is  absolutely  diminished  by  the 
dilatation.  Hence,  unless  compeussatory 
hypertrophy  assist,  less  blood  leaves  the 
dilated  chambers  at  each  systole.  The 
amount  of  residual  blood  may  be  so  large 
that  the  quantity  which  can  enter  in  the 
normal  course  of  the  circulation  is  less 
than  in  health.  Hence,  as  Morgagni 
pointed  out,'  the  dilatation  acts  as  an  ob- 
struction to  the  onward  movement  of  the 
blood,  the  vessels  beliind  (venous  system) 
become  overfilled,  the  vessels  in  front 
(arterial  system)  underfilled. 

The  effect  of  dilatation  of  a  cavity  may 
thus  come  to  be  the  same  as  tliat  of  ob- 
struction at  the  orifices  of  the  heart  by 
which  the  blood  sliould  enter  the  cham- 
ber. If  the  chamber  affected  be  a  ven- 
tricle, the  first  effect  is  the  over-disten- 
sion of  the  corresponding  auricle,  and  its 
consequent  dilatation  and  perhaps  hyper- 
trophy. The  veins  by  which  the  blood 
enters  the  auricles  are  over-distended,  and 
when  valvular  incompetence  is  added,  tlie 
pulmonary  and  larger  systemic  veins  may 
be  enormously  dilated.  I  have  known 
the  right  internal  jugular  to  be  so  large, 
in  dilatation  of  tlie  right  side  of  the  heart, 
as  to  be  mistaken  for  an  aneurismal  di- 
latation of  tlie  common  carotid  artery. 
Pulsation  may  be  communicated  to  the 
veins  as  a  result  of  the  valvular  incom- 
petence (see  article  on  Diseases  of  the 
Valves).  The  venous  congestion  affects 
alike  the  general  tissues,  causing  various 
dropsies  into  the  cellular  tissue  and  serous 
cavities,  and  the  organs,  especially  the 
lungs,  brain,  liver,  portal  system,  and 
kidneys.  Lastly,  the  other  side  of  the 
heart  may  be  overloaded  and  dilated,  and 
ultimately  even  the  side  of  the  heart  fir^it 
affected,  by  the  transmission  of  the  in- 
fluence through  both  systems  of  circula- 
tion. The  last  effect,  which  occurs  only 
when  the  primary  disease  is  at  the  mitral 
orifice,  is  perhaps  due  to  the  secondary 
dilatation  of  the  right  side.  The  effect 
of  this  venous  congestion  is  to  overload 
the  venous  radicles  of  the  organs  with 
blood,  and  cause  their  permanent  dilata- 


'  Morgagni,  speaking  of  a  case  of  aortic  re- 
gurgitation, says:  "Some  portion  (of  the 
blood)  returned  into  the  left  ventricle  of  the 
heart  when  the  ventricle  ought  to  receive  the 
blood  that  was  coming  in  from  the  lungs,  it 
would  necessarily  happen  that  the  returning 
portion,  as  well  as  the  portion  which  had  not 
heen  extruded  just  before,  must  occupy  some 
part  of  that  space  which,  from  the  design  of 
nature,  was  entirely  due  to  the  blood  that 
was  coming  in  from  the  lungs,  which  circum- 
stance finally  could  not  but  overload  the 
lungs  and  heart."  De  Sedibus  et  Cansis 
Morborum,  1779,  letter  23,  art.  12.  As  trans- 
lated by  Cockle,  loc.  cit. 


tion.  The  proper  tissue-elements  of  the 
organs  undergo  atrophy,  or  it  may  be 
granular,  or  fatty  degeneration,  partly  in 
consequence  of  the  pressure  upon  them  of 
the  distended  veins,  partly  from  the  im- 
perfect supply  of  arterial  blood.  Lastly, 
the  connective  tissue  of  the  organs  over- 
grows, and  their  consistence  is  thereby  in- 
creased. The  effect  of  these  changes  is 
somewhat  modified  by  the  characters  of 
the  organ  affected. 

The  heart  itself  may  suffer  from  the 
mechanical  congestion  of  its  walls,  the 
consequences  of  which  have  been  already 
pointed  out.  The  meclianical  congestion, 
however,  it  is  believed,  afl'ects  the  heart 
later  and  less  than  the  other  organs,  in 
consequence  of  the  obliquity  of  the  open- 
ing of  the  cardiac  veins  which  produces  a 
valve-like  effect. 

The  lungs  are  overloaded  with  blood, 
and  serosity  exudes  from  their  walls  into 
the  air-cells  and  minute  bronchi,  and 
probably  blood  corpuscles  migrate  into  the 
parenchyma.  Ultimately  the  capillaries 
becomes  varicose,'  the  blood-pigment  col- 
lects in  the  cellular  elements  of  the  lung, 
giving  it  a  brown  color,  and  the  connective 
tissue  is  increased  in  quantity,^  augment- 
ing considerably  the  consistence  and  to  a 
slighter  extent  the  size  of  the  lung,  and  pro- 
ducing ultimatelj'  the  condition  of  "  brown 
induration." 

The  brain  undergoes  slighter  changes, 
no  doubt  in  consequence  of  the  effect  of 
gravitation  in  opposing  the  movement  of 
the  blood.  Its  venules  are  enlarged  and 
the  distension  of  the  surface  veins  may 
be  very  great.  The  pressure  of  the  dis- 
tended vessels  in  the  interior  may  lead 
to  their  rupture  into  the  perivascular 
sheaths,  or  to  atrophy  of  the  adjacent 
brain  substance.  The  consistence  of  the 
brain  is  often  lessened.  Induration  does 
not  result.  Corvisart  maintained  that 
rupture  of  large  vessels  and  cerebral  hem- 
orrhage might  result  from  venous  conges- 
tion, but  his  opinion  has  not  received 
much  confirmation. 

The  fiver  is  congested,  in  a  very  high 
degree,  from  the  directness  with  which 
the  hepatic  vein  suffers  from  increased 
distension  of  the  inferior  vena  cava.  The 
organ  becomes  uniformly  enlarged,  first 
and  mainly  from  the  distension  of  the 
radicles  of  the  hepatic  vein,  and  after- 
wards by  fatty  degeneration  of  the  liver 
tissue  o'r  by  fibroid  overgrowth  around 
the  vessels  and  between  the  lobules,  by 
which  the  organ  may  become  indurated. 
On  section,  the  distended  venules  are 
very  conspicuous,  and  their  enlargement 
is  such  that  the  hepatic  tissue  is  com- 
pressed between  them,  and  the  appear- 

1  Buhl,  quoted  by  Wilson  Fox,  vol.  iii.  art. 
Brown  Induration  of  the  Lung,  p.  801. 

2  Rokitansky,  Wilson  Fox,  loo.  cit. 
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ance  is  produced  of  lobules  lying  between 
the  distended  venules,  and  thus  a  portal 
congestion  is  simulated.  The  liver  tissue 
is  frequently  pale  from  fatty  or  fibroid  de- 
generation, and,  contrasting  with  the  dark 
vessels,  the  so-called  "nutmeg  liver"  is 
produced.  Ultimately  the  liver  may  un- 
dergo reduction  in  size  from  atrophy  of 
the  proper  elements  and  contraction  of 
the  fibrous  tissue  (Murchison).' 

The  flow  through  the  liver  capillaries  is 
necessarily  impeded,  and  thus  the  ob- 
struction is  transmitted  to  the  portal  sys- 
tem. The  spleen  is  enlarged,  and,  like 
the  liver,  may  be  the  seat  of  fibroid  over- 
growth, causing  its  induration.  The  peri- 
toneal and  intestinal  vessels  are  distended, 
and  fluid  may  be  effused  into  the  perito- 
neal cavity.  The  fibroid  overgrowth  in 
the  liver  may  ultimately  lead  to  compres- 
sion of  the  portal  venules,  and  consequent 
portal  congestion,  out  of  proportion  to  the 
congestion  which  results  simply  from  the 
cardiac  state. 

The  kidneys  suffer  similar  congestion, 
and  present  the  appearance  which  was 
produced  artificially  by  ligature  of  the 
hepatic  vein,  by  Robinson.'  They  are 
enlarged,  smooth,  and  dark  in  color  from 
the  venous  distension.  The  cortical  and 
pyramidal  portions  preserve  their  relative 
proportions.  At  first  their  consistence 
may  be  lessened,  and  the  capsule  separate 
readily  ;  after  a  time  fibroid  overgrowth 
occurs  and  the  kidneys  become  indurated. 
Ultimately  tliis  tissue  may  contract,  t4ie 
organs  becoming  smaller  and  harder, 
their  surface  slightly  granular,  and  the 
capsule  unduly  adherent. 

The  veins  of  the  body  generally  are  also 
over-distended.  Serum  escapes  from  them 
into  the  connective  tissue  and  accumu- 
lates in  the  more  depending  parts.  Usu- 
ally the  condition  conies  on  gradual^, 
and  the  oedema  commences  in  the  legs. 
It  is  first  noticed  in  the  evening,  and  dis- 
appears during  the  night,  when  the  legs 
are  raised  ;  but  it  continues  increasing, 
until,  although  lessened,  it  is  not  removed 
by  the  horizontal  posture.  If  the  patient 
be  in  bed  it  may  be  first  noticed  in  the 
lower  part  of  the  back.  It  may  increase 
until  the  distension  of  the  legs  is  extreme, 
and  the  skin,  if  not  relieved,  may  slough. 
Lastly,  coagulation  may  occur  in  the  dis- 
tended veins,  but  this  accident  is  not 
connnon.  The  amount  of  congestion  va- 
ries from  time  to  time  independence  upon 
ac(-idental  causes  of  increased  obstruc- 
tion, due  sometimes  to  variable  cardiac 
strength,  more  frequently  to  variations  in 
the  cause  of  the  dilatation  in  the  lungs, 
&e.  Again,  the  manifestations  of  venous 
congestion   are   not  uniform  in  different 

1  Clinical  Lectures  on  Diseases  of  the  Liver, 
18fi8,  p.  120. 

2  Med.-Chir.  Trans.  1843,  p.  51. 


cases.  An  accidental  cause,  a  local  in- 
flammation, may  determine  a  large  effu- 
sion of  serum  in  some  special  position,  as 
the  pleural  or  peritoneal  cavity.  Some 
accidental  obstruction  may  lead  to  local 
oedema.  A  special  predisposition  to  dis- 
ease in  some  one  organ,  as  the  liver  or 
the  kidney,  may  cause  that  organ  to  suf- 
fer in  undue  degree  and  give  a  special 
character  to  the  symptoms.  Moreover  a 
vicarious  action  is  often  observaljlc  be- 
tween the  vessels  of  the  organs  and  of  the 
limbs  and  cellular  tissue.  The  extreme 
affections  of  organs,  the  very  large  livers, 
the  extreme  albuminuria,  are  often  seen 
where  the  general  oedema  is  slight ;  whereas 
when  the  anasarca  is  extreme  there  may 
be  even  to  the  last  only  a  trace  of  albu- 
men in  the  urine,  and  the  enlargement  of 
the  liver  may  be  trifling.  Fibroid  over- 
growth in  organs  may  hinder  the  disten- 
sion of  their  vessels,  and  so  throw  an  ad- 
ditional strain  upon  those  of  the  general 
system. 

The  over-distension  of  the  venous  sys- 
tem, on  which  so  many  of  the  symptoms 
depend,  can  only  be  in  part  ascribed  to 
the  dilatation  of  the  heart.  It  is  in  large 
part  due  to  the  cause  of  the  dilatation. 
Dilatation  of  the  right  ventricle  permits 
the  obstruction  in  the  lungs,  which  exists 
in  emphysema,  to  tell  back  upon  the  ve- 
nous system.  But  it  also  adds  to  the 
obstruction.  When  due  to  no  increased 
resistance,  but  to  muscular  degeneration, 
it  will  give  rise  to  similar  symptoms.  So 
in  the  latter  case,  degeneration  of  the  car- 
diac wall,  the  weakness  in  its  contractile 
power  which  permits  dilatation,  is  itself, 
as  Xiemeyer  pointed  out,  a  cause  of  the 
impaired  circulation.  The  resulting  dila- 
tation, by  its  mechanical  influence,  inten- 
sifies what  may  be  called  the  potential 
obstruction  which  results. 

Syjiptoms. — The  existence  of  dilatation 
is  declared  by  certain  symptoms  and 
physical  signs.  Some  difficulty  in  their 
determination  has  arisen  from  the  circum- 
stance that  pure  dilatation  is  so  rarely 
met  with ;  dilatation  is  usually  accompa- 
nied by  hypertrophy.  But  p"ure  hyper- 
trophy is  not  uncommon,  and  by  compari- 
son of  these  cases  with  tliose  in  which 
dilatation  coexists,  and  especially  with 
those  in  which  dilatation  predominates, 
the  symptoms  of  the  latter  condition  have 
been  ascertained.  They  are  most  marked 
and  characteristic  in  general  dilatation. 

The  Physical  Signs  depend  on  the  in- 
creased size  and  lessened  strength  of  the 
heart.  The  area  of  dulness,  both  deep 
and  superficial,  is  increased.  Tlie  deep 
dulness  may  extend  from  the  anterior 
axillary  line,  to  two  fingers'  breadth  to 
the  right  of  the  sternum,  even  in  rare 
cases  as  far  as  the  right  nipple  ;  upwards 
it  may  reach  to  the  first  rib,  and  down- 
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wards  to  the  seventh  rib.  It  inclines  to 
squareness  of  outline,  in  consequence  of 
the  lateral  increase  in  the  size  of  the  heart. 
The  greater  the  dilatation,  the  greater  is 
the  lateral  increase  in  the  dulness.  The 
impulse  is  perceptible  over  an  abnormally 
large  area.  It  niaj^  be  felt  from  the  epi- 
gastrium to  the  axilla.  It  is  also  dili'uscd. 
A  maximum  apex-beat  may  or  ma}'  not 
bo  perceptible.  It  is  always  less  distinct 
than  in  health.  When  it  cannot  be  felt 
it  may  sometimes  be  seen  (Walshe).  The 
impulse  is  Aveak  and  sudden  in  proportion 
to  the  amount  of  dilatation  and  to  its 
purity,  i.  e.,  its  freedom  from  associated 
hypertrophy.  It  may  be  somewhat  undu- 
latory  in  character,  in  consequence  of  dif- 
ferent parts  of  the  heart  striking  the  chest 
wall  successively,  not  simultaneously. 
Successive  beats  may  be  unequal  in 
strength,  and  may  also  strike  the  chest- 
wall  at  different  points.  Bulging  of  the 
chest-wall  is  slight  in  dilatation,  and  is 
said  to  be  alwaj's  absent  when  there  is  no 
hypertrophy ;  now  and  then  in  a  large 
dilated  and  slightly  hypertrophied  heart 
it  is  very  distinct.  Displacement  of  or- 
gans occurs  in  the  hypertrophied  form, 
the  lungs  are  pushed  out  of  the  way,  the 
liver  may  be  displaced  downwards,  so 
that  its  rounded  upper  surface  is  visible 
beneath  the  ribs. 

The  sounds  of  the  heart  are  weakened, 
the  first  sound  is  shortened  and  its  tone 
raised.  As  Plint'  puts  it,  the  valvular 
element  in  the  sound  predominates.  When 
there  is  coexisting  hypertrophy,  the  first 
sound  may  be  clear  and  ringing,  but  the 
sound  becomes  weaker  in  proportion  to, 
the  amount  of  dilatation.  The  shortening 
may  cause  the  first  sound  to  resemble  in 
its  characters  the  second  sound,  so  that, 
as  Stokes^  pointed  out,  it  may  not  be  easy 
to  distinguish  between  them.  Laennec 
taught  that  clearness  of  the  first  sound  is 
a  sign  of  dilatation.  Stokes  and  Gaird- 
ner"  showed  that  this  clearness  exists  only 
when  hypertrophy  is  combined  with  the 
dilatation.  Eeduplicatiou  has  been  noticed 
in  some  cases,  and  may  be  due  to  the  asyn- 
chronous contraction  of  the  two  ventricles. 

In  dilatation  of  the  ventricle,  especially 
of  the  left  ventricle,  a  systolic  apex  mur- 
mur is  frequently  heard.  In  a  large  num- 
ber of  cases  it  depends  on  incompetence 
of  the  auriculo-ventricular  valves,  primary 
(in  the  case  of  the  mitral  valve),  or  due 
to  the  extension  of  the  orifice  in  the  dila- 
tation of  the  heart.  In  many  cases,  how- 
ever, no  incompetence  can  be  discovered 
after  death,  although  a  systolic  apex  mur- 
mur was  heard  during  life.     But  the  post- 

'  On  Diseases  of  the  Heart,  second  edition, 
p.  86. 

2  Op.  cit.  p.  260. 

'  Edinburgh  Medical  Journal,  July,  1856, 
p.  56. 


mortem  tests  for  incompetence  of  the 
mitral  valve  are  not  very  satisfactory. 
Slight  inefflciency  may  icnuiin  undetected, 
and  on  the  other  hand,  slight  regurgita- 
tion cannot  be  accepted  as  conclusive  evi- 
dence of  functional  incompetence.  In 
each  case  tlie  action  of  the  papillary  mus- 
cles during  life  may  vitiate  the  post-mor- 
tem conclusion.  Hence  some  authorities 
believe  that  such  a  murmur,  when  beard 
in  dilatation  of  the  ventricle,  is  always 
due  to  auriculo-ventricular  regurgitation. 
Others,  among  whom  are  Stokes'  and 
Walshe,  believe  that  a  murmur  is  occa- 
sionally to  be  heard  in  cases  in  which  the 
post-mortem  evidence  of  valvular  compe- 
tence is  so  conclusive  that  regurgitation 
is  a  very  improbable  explanation.  They 
consider  that  the  contraction  of  the  ven- 
tricle alone  may  throw  the  blood  into 
audible  vibrations.  The  conditions  are 
certainly  such  as  to  render  the  result  con- 
ceivable. It  is  probable  that  the  systole 
of  a  dilated  ventricle  is  never  complete. 
A  considerable  amount  of  blood  remains 
in  its  cavity.  The  spaces  between  the 
various  projections  into  the  cavity, — the 
trabecuke,  papillary  muscles,  the  cuspid 
valves, — are  larger  than  in  health,  and 
remain  unoblitorated  at  the  end  of  the 
ventricular  contraction,  and  the  eddies 
into  which  the  blood  is  thrown  must  be 
considerable.  Moreover,  the  irregularity 
of  the  blood  current  is  no  doubt  sometimes 
increased  by  irregularity  in  the  contrac- 
tion of  the  ventricles.  By  these  means  it 
seems  probable  that  a  murmur  ma}'  be 
produced  within  the  ventricle,  the  conse- 
quence and  the  sign  of  dilatation  onl}'. 

The  ^jM?se  is  weak  in  proportion  to  the 
amount  and  purity  of  the  dilatation.  It 
is  sometimes  of  moderate  size,  sometimes 
small ;  its  size  is  largely  influenced  by  the 
condition  of  heart  to  which  the  dilatation 
is  secondary.  It  is  often  quick,  and  is 
unduly  quickened  by  exertion.  Some- 
times it  is  infrequent,  eitlier  because  the 
heart's  action  is  infrequent,  or  because  the 
irregularity  in  force  is  so  great  that  every 
systole  does  not  influence  the  pulse.  Thus 
the  effect  of  intermission  is  produced. 
Actual  intermissions  may  also  occur. 

Dilatation  of  the  left  ventricle  alone,  is 
attended  by  the  changes  in  the  impulse 
which  have  been  already  described  as 
among  the  most  conspicuous  signs  of  gen- 
eral dilatation.  The  impulse  is  diffused, 
and  both  impulse  and  dulness  are  extended 
to  the  left.  The  first  sound  is  weak  ;  the 
pulse  presents  the  characters  just  de- 
scribed. Sooner  or  later  the  mitral  ori- 
fice is  stretched  to  incompetence  of  the 
valves  ;  then  general  dilatation,  with  all 
its  symptoms,  "quickly  follows. 

Dilatation  of  the  left  auricle  may  lessen 
the  resonance  at  the  inner  end  of  the 

'  Diseases  of  the  Heart  and  Aorta,  p.  261. 
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second  left  interspace,  and  a  feeble  presys- 
tolic impulse  may  be  perceptible  there. 
Pressure  on  the  left  bronchus  may  inter- 
fere with  the  expansion  of  the  left  lung 
(Barlow). 

Dilatation  of  the  right  ventricle  causes 
pulsation  to  be  transmitted  to  the  epigas- 
trium, and  extension  of  dulness  to  the 
right  of  the  sternum  in  the  fifth  and  sixth 
interspaces  ;  the  apex  of  the  heart  is  in 
the  normal  position.  Jugular  fulness  is 
common,  and  pulsation  consequent  on  tri- 
cuspid incompetence  is  not  rare,  and,  as 
tricuspid  incompetence  is  rarely  due  to 
any  other  cause,  it  aflbrds  additional  evi- 
dence of  the  existence  of  dilatation  of  the 
right  ventricle.  The  pulse  may,  as  Lan- 
cisi  pointed  out,  be  little  changed. 

Dilatation  of  the  riglit  auricle  causes  dul- 
ness to  the  right  of  the  sternum,  where 
pulsation  may  sometimes  be  detected, 
generally  presystolic,  rarely  systolic  in 
consequence  of  the  tricuspid  insufiflcicncy 
(as  in  a  case  of  Dr.  Stokes, '  in  which  an 
aortic  aneurism  was  simulated).  Jugular 
pulsation,  systolic  in  rhythm,  occurs,  and 
may  be  in  rare  cases  diastolic  also. 

Sipnptoms. — Dilatation  of  the  heart 
affects,  secondarily,  almost  every  organ  in 
the  body,  and  its  sj'mptoms,  direct  and 
indirect  are  very  numerous.  They  vary 
widely,  however,  in  distribution  and  de- 
gree, in  different  cases. 

Cardiac  discomfort  is  frequently  pre- 
sent ;  it  varies  from  mere  uneasiness  to 
acute  pain,  constant  or  paroxysmal 
(pseudo-angina).  Palpitation  is  very  com- 
mon. The  sudden  contraction  of  the  en- 
larged heart  is  perceived  unduly  by  the 
patient,  especially  when  irregularity  in 
force  or  rhythm  is  superadded.  The 
heart  is  easily  excited  to  frequent  con- 
traction bj'  slight  causes — muscular  exer- 
tion, emotional  excitement,  or  mechanical 
disturbance,  as  by  a  distended  stomach. 

The  general  strength  is  always  les- 
sened. The  patient  complains  of  lassi- 
tude and  languor  and  faints  easil}-. 

All  parts  of  the  general  system'  present 
evidence  of  passive  congestion.  The 
venous  stasis  is  seen  in  the  distended 
superficial  veins  and  the  cyanotic  tint. 
Subcutaneous  oedema  is  often  present  and 
may  be  considerable.  Its  occurrence  is 
influenced,  not  only  by  the  cardiac  ob- 
struction, but  by  the  state  of  the  blood. 
In  anffimic  persons  the  normal  blood-pres- 
sure may  suffice  to  cause  slight  cedema  of 
the  feet,  and  a  similar  state  of  blood 
assists  verj'  much  the  effect  of  the  in- 
creased venous  pressure  in  cardiac  dilata- 
tion. The  local  dropsies,  effusions  into 
the  pleural,  pericardial,  or  peritoneal 
cavities  are  attended  by  their  special 
symptoms.     Their  occurrence   may  alter 

'  Diseases  of  tlie  Heart  and  Aorta,  p.  275. 


the  character,  and  add  much  to  the  gravity 
of  the  symptoms  present  in  a  given  case. 

Special  symptoms  result  also  from  the 
congestion  of  organs.  The  congestion  of 
the  lungs  is  indicated  by  cough,  djspncea 
cyanosis.  Cough  is  often  a  very  trouble- 
some symptom.  It  may  be  paroxysmal 
and  independent  of  any  bronchial  secre- 
tion, or  a  small  amount  of  mucus  may  ex- 
cite an  excessive  cough.  Secretion  is 
often,  however,  abundant  enough  from 
the  congested  vessels,  and  the  sputa  may 
be  abundant,  watery,  or  mucous,  often 
stained  with  blood.  The  congested  bron- 
chi are  liable  to  inflammation,  by  which 
all  the  symptoms  are  increased. 

Dyspnoea  is  a  very  constant  symptom, 
due  chiefly  to  the  imperfect  pulmonary 
circulation  and  deficient  aeration  of  the 
blood.  At  first  it  is  slight,  and  is  felt 
only  when  exertion  increases  the  need  for 
oxygen  :  especially  on  ascending  a  hill  or 
stairs.  Later  on  it  may  be  constant,  and 
be  increased  when  the  body  is  recumbent 
(probably  because  the  descent  of  the  dia- 
phragm is  impeded  by  the  weight  of  the 
abdominal  viscera).  Respiration  may  be 
quickened  to  thirty  or  forty  acts  per 
minute,  and  is  panting  in  character,  with 
noisy  expiration.  It  varies  in  intensity, 
sometimes  in  correspondence  with  cardiac 
failure,  sometimes  without  apparent 
cause.  The  patient,  never  free  from  a 
sense  of  want  of  breath,  may  from  time 
to  time  start  up  in  an  agony  of  dyspnoea, 
undo  the  clothes  upon  his  chest,  and 
grasp  convulsively  at  any  object  within 
his  reach.  Often  even  the  reclining  pos- 
ture with  the  head  backwards  cannot  be 
borne,  and  the  sufferer  can  only  rest  or 
sleep  sitting  up  with  his  forehead  sup- 
ported. Sometimes  a  rhythmical  char- 
acter may  be  observed  in  the  dyspnoea, 
analogous  to,  though  not  identical  with, 
the  Cheyne-Stokes  breathing.  Brief 
attacks  of  panting  dyspnoea  commence 
suddenly,  and  gradually  subside  to  com- 
parative, perhaps  dozing,  calm,  with 
which  they  alternate.  These  spasmodic 
forms  of  dyspnoea  may  be  singularly  out 
of  proportion  to  the  interference  with  the 
aeration  of  the  blood,  as  estimated  by  the 
amount  of  cyanosis. 

The  congestion  of  the  brain  causes  fre- 
quent headaches.  Vertigo  is  common. 
The  patient  sleeps  and  dreams  much. 
He  dozes  during  the  day,  and  at  night  is 
disturbed  by  restless  starts.  Corvisart 
pointed  out  that  the  passive  congestion 
sometimes  causes  a  "sub-apoplectic" 
state  during  the  last  hours  of  life.  Deli- 
rium is  not  uncommon,  and  may  be  vio- 
lent ;  a  state  of  approaching  chronic 
mania  sometimes  results. 

The  congestion  of  the  liver  is  indicated 
by  an  icteric  tint  of  skin,  by  pain  and 
weight  in  the  right  back,  right  shoulder, 
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•  hepatic  region,  and  by  abdominal  dis- 
imfort  due  to  the  increased  size  of  the 
•gan.  Frequently  the  enlargement  can 
3  both  seen  and  felt.  Pulsation  may  be 
It  in  it,  either  communicated  to  it 
irectly  by  the  heart,  or,  it  is  said,  trans- 
litted  through  the  venous  system.  The 
ver  is  very  constantly  depressed  as  well 
3  enlarged.  More  urgent  symptoms  re- 
lit from  the  transmitted  obstruction  in 
le  portal  system.  The  functions  of  the 
;omach  and  intestine  are  interfered  with 
y  the  mechanical  congestion  of  their 
'alls.    Vomiting  is  a  common,  and  often 

most  troublesome,  symptom.  It  is 
robably  due  to  the  mechanical  conges- 
oti  of,  and  direct  pressure  upon,  the 
soraach.  Possibly,  in  some  cases,  it 
lay,  as  Walshe  suggests,  be  the  reflex 
2sult  of  an  irritation  of  the  pneumogas- 
ric  nerve.  It  sometimes  results  from  a 
itarrhal  condition,  which  is  easily  ex- 
ited in  the  congested  organ.  The  dis- 
jnded  vessels  may  give  way,  and  hajmate- 
lesis  result.  Piles  are  common.  The 
emorrhage  from  them  may  relieve  the 
ongestion  and  prevent  other  symptoms, 
n  other  cases,  from  the  mechanically 
ongested  vessels,  serum  escapes  into  the 
atestinal  canal,  or  tlie  peritoneal  cavity, 
ausing  diarrhoea  or  ascites.  In  the  for- 
I3r  the  stools  are  copious  and  watery, 
,nd  give  little  pain.  Such  diarrhoea  may 
onstitute  the  earliest  symptoms  of  car- 
iiao  mischief.  All  these  symptoms  of 
lortal  congestion  may,  in  the  later  stages, 
)e  intensified  by  an  increase  in  the  ob- 
truction  due  to  secondary  changes  in  the 
iver  itself. 

The  mechanical  congestion  of  the  kid- 
leys  produces  changes  in  the  urine,  which 
)ecomes  scanty,  dense,  high-colored,  often 
oaded  with  lithates,  and  may  contain 
ilbumen.  The  quantity  of  albumen  varies, 
md  does  not  always  correspond,  as  might 
)e  expected,  with  the  amount  of  venous 
;ongestion.  Roberts'  suggests  that  it  de- 
)ends  on  the  pressure  to  which  the  arteries 
ire  exposed  in  the  congested  state,  and 
le  points  out  that  it  is  often  greater,  the 
;tronger  the  force  with  which  the  heart 
lots.  Tube-casts  are  frequently  present 
n  the  urine,  and  are  generally  hyaline  or 
ilightly  granular,  and  of  medium  size. 

The  ultimate  effect  of  general  dilata- 
;ion  is  to  act  through  the  venous  and 
:apillary  system  on  the  arteries  and  the 
eft  ventricle,  increasing  the  tension  of 
;he  pulse  and  the  effect  on  the  left  side  of 
:he  heart.  The  variation  in  the  amount 
)f  obstruction  at  different  times  produces 
jreat  alterations  in  the  orjanic  symp- 
;onis.  As  Stokes  pointed  out,  attacks  of 
lyspnoea  due  to  cold,  &c.,  maybe  accom- 
)anied  with  a  rapid  increase  in  the  size 


'  On  TTrinary  and   Kenal  Diseases,   third 
sdition,  p.  356. 


of  the  liver,  which  will  descend  in  a  short 
time  far  into  the  abdomen,  partly  from 
the  enlargement,  partly  from  displace- 
ment, and  on  the  subsidence  of  the  attack 
will  return  to  its  ordinary  volume.  The 
albumen  in  the  urine  may  undergo  a  simi- 
lar modification,  although  in  less  simple 
dependence  on  the  venous  stasis. 

Diagnosis. — The  essential  sign  of  di- 
latation, by  which  its  existence  and  de- 
gree may  best  be  ascertained,  is  the  diffu- 
sion of  the  cardiac  impulse,  its  comparative 
uniformity  over  the  whole  area  in  which 
it  can  be  felt.  In  proportion  to  the  purity 
of  the  dilatation  the  first  sound  is  tone- 
less, high  pitched,  and  short  and  weak  ; 
the  pulse  is  small  and  feeble,  and  the  lungs 
and  general  system  suffer  from  the  second- 
ary consequences  of  the  cardiac  failure. 

Obscuration  of  impulse  may  simulate  dif- 
fusion, and  thus  lead  to  a  mistaken  diag- 
nosis of  dilatation.  A  thin  layer  of  over- 
distended  lung  may  intervene  between 
the  heart  and  the  cliest-wall,  and  so  ren- 
der the  apex-beat  indistinct  and  appar- 
ently diffused.  The  increased  resonance 
over  the  cardiac  area  will  indicate  the 
cause  of  the  indistinctness.  Dilatation 
may  also  be  simulated,  as  Niemeyer 
pointed  out,  when  the  apex  strikes  against 
a  rib,  and  the  impulse  is  felt  equally  in 
the  interspace  above  and  below  the  point 
of  contact.  This  is  most  frequent  in  nar- 
row-chested persons,  whose  ribs  are  near 
together.  A  mistake  may  be  avoided  by 
noticing  this  conformation  of  thorax,  and 
by  observing  that  the  apex-beat  is  nearly 
in  the  normal  situation,  and  that  the  ap- 
parent diffusion  is  vertical  only  ;  there  is 
no  lateral  extension  of  the  impulse. 

Prom  Jiypertrophy  the  diagnosis  can 
rarely  be  one  of  absolute  distinction. 
Some  hypertrophy  usually  coexists  with 
dilatation,  and  often  confers  on  the  dif- 
fused impulse  increased  force,  and  some- 
times the  pathognomonic  "dehberate," 
heaving  character.  In  proportion  to  the 
predominance  of  the  dilatation,  the  im- 
pulse is  weak  and  sudden,  the  precordial 
region  is  not  bulged,  the  cardiac  dulness 
is  increased  laterally  rather  than  verti- 
cally, the  impulse  is  extended  laterally 
rather  than  lowered,  and  the  pulse  is 
weak  rather  than  strong. 

Prom  pericardial  effusion  dilatation  is 
principally  to  be  distinguished  by  the  di- 
rection of  the  increase  in  dulness  which 
occurs  in  each  condition— in  dilatation 
laterally,  in  pericardial  effusion  upwards. 
The  pyramidal  apex  of  the  latter,  when 
distinct,  is  not  simulated  by  the  dulness 
of  the  dilated  heart.  The  impulse  of  the 
heart  and  the  dulness  are  conterminous, 
to  the  left  at  all  events,  in  dilatation  ; 
while  the  dulness  of  pericardial  effusion 
may  extend  beyond  the  impulse.  The 
apex-beat  is  not  raised  in  dilatation,  and 
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the  sounds  of  the  heart  are  as  loud  over 
the  precordial  region  as  at  the  top  of  the 
sternum,  where  in  effusion  they  are  most 
distinct  (Walshe).  Lastly,  there  is  uo 
friction-sound,  and  far  less  displacement 
of  organs  or  precordial  bulging,  than  in 
pericardial  effusion.  But  precordial  bulg- 
ing and  obliteration  of  intercostal  spaces 
may  be  present  in  dilated  hypertrophy, 
and  in  extreme  dilatation  the  sounds  may 
be  much  weakened.  In  a  case  recorded 
by  Evans  the  right  ventricle  was  actually 
tapped  under  the  idea  that  it  was  a  peri- 
cardial effusion." 

■  From  fatty  degeneration  dilatation  may 
be  distinguished  by  the  evidence  of  en- 
largement of  the  heart,  by  the  diffusion  of 
its  impulse,  and  by  the  proportion  between 
its  diffusion  and  its  weakness.  In  fatty 
degeneration,  when  it  exists  alone,  there 
is  no  enlargement  of  the  heart,  and  the 
change  in  the  impulse  is  a  simple  weaken- 
ing without  diffusion.  Often  the  two 
conditions  are  conjoined. 

Prognosis. — The  prognosis  in  dilata- 
tion of  the  heart  is  always  grave.  Unless 
compensated  for  by  hypertrophy,  its  di- 
rect effect  is  to  interfere  with  the  func- 
tion of  the  heart,  and  to  lead  to  those 
serious  results  to  which  death  is  often 
due.  Hence  the  gravity  of  the  prognosis 
is  proportioned  (1)  to  the  purity  and  ex- 
tent of  the  dilatation ;  (2)  to  the  exist- 
ence of  a  tendonc}'  to  degenei-ation  rather 
than  to  growth,  and  of  states  of  general 
malnutrition,  defective  food-supply,  &c., 
which  interfere  with  the  occurrence  of 
hypertrophy  ;  (3)  to  the  extent  to  which 
the  dilatation  is  due  to  causes  beyond  con- 
trol, to  the  amount  of  irremovable  work 
which  the  heart  has  to  perform. 

Must  the  state,  once  established,  be 
regarded  as  j^ermanent  ?  The  relative 
amount  of  dilatation  may  certainly  be 
lessened  by  the  development  of  hypertro- 
phy. There  is  some  reason  to  believe 
that  apart  from  the  development  of  hy- 
pertrophy a  dilated  heart  may  lessen  in 
size.  It  was  long  ago  asserted  by  Beau 
and  Larcher  that  dilatation  is  sometimes 
temporary  when  due  to  a  temporary 
cause,  and  it  has  been  said  that  a  similar 
diminution  may  occur  when,  by  absolute 
rest,  the  work  of  a  recently  dilated  heart  is 
reduced  to  a  minimum.  Individual  cases 
have  conveyed  this  idea  very  strongly  to 
careful  and  unbiased  observers.  Milner 
Fothergill  has  lately  brought  forward 
strong  evidence  to  show  that  such  reduc- 
tion in  size  may  occur.  He  has  shown 
that  diminution  in  the  cardiac  dulness 
may  correspond  with  the  disappearance 
of  the  symptoms  of  dilatation,  and  afford 
evidence  that  the  condition  is  itself  di- 
minished.    The  same  conclusion  is  indi- 
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cated  by  the  completeness  with  which  the 
acute  dilatation  of  adynamic  diseases 
such  as  fever,  may  pass  away. 

Teeatmekt.— The  object  of  treatment 
in  dilatation  of  the  heart  must  be  to  re- 
store as  far  as  possible  the  disturbed  bal- 
ance between  the  cardiac  work  and  the 
cardiac  strength.  The  increased  blood 
pressure,  to  which  the  dilatation  may  be 
primarily  due,  must  be  reduced  to  the 
minimum  compatible  with  the  work  of 
the  circulation.  Accidental  causes  of  ob- 
struction must  be  removed.  Bronchitis 
must  be  got  rid  of  as  soon  as  possible. 
Especially,  exertion  must  be  avoided. 
Rest,  mental,  moral,  and  physical,  is  of 
the  greatest  importance.  Muscular  exer- 
tion involves  a  large  increase  in  the  work 
of  the  heart,  and  its  ccf sation  will  often 
sufiice  to  restore  the  disturbed  balance. 
In  extreme  dilatation,  confinement  to 
bed  or  the  couch  for  a  time  is  a  wise 
measure,  and  will  not  seldom  remove 
most  of  the  troublesome  subjective  symp- 
toms, and  even  some  grave  objective  signs 
of  dilatation.  Where  this  cannot  be  se- 
cured, or  is  unnecessary  by  reason  of  the 
moderate  degree  of  dilatation,  the  rigid 
avoidance  of  all  needless  and  severe  exer- 
tion shoifld  be  enforced. 

The  blood-pressure  may  also  be  lessen- 
ed by  the  reduction  of  the  total  volume  of 
the  blood.  This  may  be  accomplished  in 
more  than  one  way.  The  most  ready 
method  is  by  the  abstraction  of  blood  by 
venesection  or  cupping.  The  relief  which 
it  affords  is  often  immediate  and  striking. 
The  ultimate  effect,  however,  is  that  the 
volume  of  the  blood  is  soon  reproduced, 
while  the  heart  is.  permanently  weakened. 
Hence  it  must  only  be  employed  when 
the  need  for  immediate  relief  is  para- 
mount, and  renders  the  danger  of  the 
ultimate  damage  a  secondary  consider.i- 
tion — that  is  to  saj',  when  the  patient  is 
in  imminent  danger  of  death.  It  is  espe- 
cially useful  when  the  right  heart  and 
venous  system  arc  overloaded.  The 
quantity  of  blood  taken  need  not  be 
large.  In  less  urgent  cases  the  same  end 
may  be  obtained  by  other  means,  by  pur- 
gation and  diuresis.  The  former  must 
not  be  severe,  or  the  subsequent  depres- 
sion is  not  easily  rallied  from.  Diuresis 
is  often  of  great  service  in  these  cases, 
even  where  there  is  no  dropsy.'  The 
amount  of  fluid  taken  as  drink  should  be 
small. 

The  power  of  the  heart  should  be  in- 
creased so  that  it  may  resist  the  blood- 
pressure,  and  may  contract  completely,  so 
as  to  expel  the  whole  of  its  contents.  To 
this  end  the  general  nutrition  must  be, 

'  "In  morbis  pectoris,  semper  duoendum 
esse  ad  vias  urinsB."  Bagllvi,  quoted  by 
Ferriar. 
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as  for  as  possible,  improved.  A  dry 
bracing  air  is  useful,  and  gentle  exercise 
should  be  taken  which  does  not  increase 
materially  the  work  of  the  heart ;  food 
must  be  nutritious  and  easily  digested. 
Iron  is  of  great  service,  and  seems  to  aid 
directly  the  production  of  the  needful  hy- 
pertrophy.' 

Excited  action  of  the  heart  must  he 
calmed  by  avoiding  the  causes  of  excite- 
ment, and  by  sedative  medicines.  Moral 
emotion  must,  as  far  as  possible,  be  avoid- 
ed, and  the  sources  of  gastric  disturbance 
guarded  against  or  i-elieved.  A  distended 
stomach  easily  excites  an  attack  of  palpi- 
tation. 

Of  drugs  having  a  direct  action  on  the 
heart,  none  is  so  useful  as  digitalis,  which 
increases  the  tone  of  the  heart,  lessens 
the  frequency  and  increases  the  force  of 
the  contraction.  There  has  been  much 
discussion  as  to  the  action  of  digitalis, 
and  the  condition  of  heart  in  which  it  is 
of  most  service,  but  there  is  at  present  a 
consensus  of  opinion  that  its  action  is 
tonic,  and  that  in  dilatation  its  most 
marked  beneficial  effect  is  produced.^ 
The  heart's  action  is  reduced  in  fre- 
quency and  increased  in  force ;  irregu- 
larity in  force  and  rhythm  is  lessened  or 
removed.  The  sphygmographic  tracing 
shows  this  effect.  The  grave  conse- 
quences of  dilatation  are  lessened,  venous 
congestion,  dyspnoea,  and  oedema,  general 
or  local,  are  all  diminished." 

Concerning  its  modus  operandi^  there  is 
still  some  difference  of  opinion.  The  less- 
ened frequency  of  contraction  probably 
lessens  the  work  of  the  heart  by  ctiminish- 
ing  that  part  which  consists  in  moving  its 

'  Chalybeate  waters  were  recommended  by 
Senac  in  commencing  dilatation  (Traits,  1769, 
t.  ii.  p.  330),  and  his  recommendation  was 
endorsed  by  Ferriar  (Med.  Hist,  and  Ret,  vol. 
i.  1792,  On  Dilatation  of  the  Heart,  p.  168). 

2  Withering  pointed  out  that  digitalis  "sel- 
dom succeeds  in  men  of  great  natural 
strength,"  but  does  much  good  "if  the  pulse 
he  feeble  or  intermitting,  the  countenance 
pale,  the  lips  livid,  the  skin  cold."  An  Ac- 
count of  the  Foxglove,  &c.  Birmingham, 
1785. 

3  "I  do  not  intend  to  say  how  this  medi- 
cine (digitalis)  acts,  but  I  can,  from  observa- 
tion, declare,  that  it  has  a  very  powerful  ef- 
fect in  obviating  the  urgency  of  the  symp- 
toms in  dilatation  of  the  heart' '  (Allan  Burns, 
1809,  loo.  cit.  p.  57).  Ferriar  had  previously 
largely  used  digitalis  in  dilatation.  The 
verbal  accord  between  these  writers  and 
those  of  the  present  day  is  more  complete 
than  is  that  of  their  meaning.  Dilatation  of 
the  heart  was  to  the  former  synonymous 
with  its  enlargement  and  over-action,  and 
they  valued  digitalis  for  (and  believed  that 
it  did  good  by)  its  supposed  power  of  lessen- 
ing such  over-action,  when  it  was  really 
strengthening  the  heart's  defective  power. 
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own  mass,  and  at  the  same  time  the 
longer  periods  of  rest  probably  conduce 
to  the  perfectness  of  the  cardiac  nutrition. 
Frequency  of  action  is  at  the  expense  of 
rest,  for  the  length  of  the  systole  reniains 
nearly  the  same  at  various  degrees  of  fre- 
quency of  contraction,  increased  frequency 
being  obtained  at  the  expense  of  the  dias- 
tole. It  has  been  calculated  that  the 
time  of  rest  to  the  heart  which  is  con- 
tracting 144  times  per  minute,  is  increased 
by  one-third  if  the  pulse  is  reduced  to  72.' 
Moreover,  the  smaller  cardiac  vessels, 
arteries,  and  veins,  as  weU  as  capillaries, 
must  be  emptied  of  blood  during  the  car- 
diac systole.*  A  certain  time  nmst  elapse 
on  each  diastole  before  the  capillaries  can 
be  filled  with  blood  and  transudation  of 
nutritive  fluid  through  their  walls  can 
take  place.  This  period  will  be  nearly 
the  same  in  every  diastole,  and  hence  the 
total  period  of  rest  available  for  cardiac 
nutrition,  will  on  this  account  also  be 
greater  the  less  frequent  the  contraction." 
Digitalis  appears  to  act  also  by  increas- 
ing the  completeness  of  the  contraction  of 
the  heart.  Under  its  influence  the  heart 
of  an  animal  becomes  firmer  at  the  end 
of  systole.  Such  contraction  insures  the 
expulsion  of  the  whole  of  the  blood  con- 
tained in  the  chamber.  Every  approxi- 
mation to  this  is,  in  dilatation,  a  direct 
gain.  It  not  onljf  assists  directly  the  cir- 
culation, but  it  arrests  a  process  which  is 
probably  the  main  mechanism  of  the  ori- 
gin and  increase  of  dilatation,  viz.,  the 
over-distension  of  the  chamber  in  conse- 
quence of  the  addition  of  residual  blood 
to  that  which  enters  it  from  the  ordinary 
source.  Increased  firmness  of  contrac- 
tion will  not  only  lessen  the  tendency  to 
further  dilatation,  but  will  improve  the 
condition  of  the   cardiac  walls, ^  and  in- 
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Milner  Fothergill,  Diseases  of  the  Heart, 

4. 

2  Harvey  observed  that  the  substance  of  the 
heart  becomes  pale  during  its  contraction. 

'  Assuming,  for  instance,  that  the  period 
required  for  the  vascular  distension  of  the 
heart,  and  not  available  for  nutrition,  to  be 
uniform  at  different  frequencies  of  contrac- 
tion, and  to  amount  at  each  contraction  to 
one-tenth  of  a  second,  the  total  period  then 
available  for  nutrition  would  he  increased 
about  three  per  cent,  from  this  cause  only, 
by  a  reduction  in  the  frequency  of  tlie  pulse 
from  100  to  80.  But  it  is  probable  that  the 
time  needed  for  the  vascular  distension  of  tlie 
heart  is  shorter  the  greater  the  distension  of 
the  aorta,  and  hence  that  it  is  shorter  the 
less  frequent  the  contraction,  and  the  actual 
increase  in  the  period  available  for  nutrition 
will  he  rather  greater  than  is  represented  by 
the  above  estimate. 

*  Partly,  no  doubt,  by  rendering  perfect 
the  expulsion  of  the  blood  from  the  cardiac 
veins,  as  Dr.  H.  C.  Wood  points  out  (Phil. 
Med.  Times,  1874,  Nov.  14,  21). 
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crease  the  tendency  to  compensatory  hy- 
pertrophy. 

Digitalis  acts  also  by  steadying  the 
heart,  diminishing  its  irregularity.  Dr. 
Einger'  suggests  that  its  main  ettect  in 
dilatation  of  the  left  ventricle  accompany- 
ing mitral  regurgitation  is  thus  produced. 
By  preventing  irregular  contraction  it 
arrests  that  part  of  the  regurgitation 
which  depends  on  the  irregular  action  of 
the  papillary  muscles,  and  so  relieves  the 
over-distension  of  the  auricle,  and  indi- 
rectly of  the  ventricle. 

Five  to  fifteen  drops  of  the  tincture  of 
digitalis  may  be  given  with  advantage 
three  times  a  day.  ilost  observers  have 
found  the  tincture  convenient  and  relia- 
ble, but  the  infusion  is  believed  by  Ringer 
to  be  a  surer  preparation,  in  doses  of  one 
or  two  drachms.  Much  larger  doses  have 
been  given,  but  these  should  be  employed 
with  caution.  Binger  recommends  strong- 
ly that  the  minimum  effectual  dose  should 
he  employed  in  the  first  instance,  since  an 
increase  after  a  time  is  often  neeessar3^ 

The  Virginian  prune  has  long  been  em- 
ployed as  a  cardiac  tonic  in  America,  and 
was  introduced  into  this  country  by  Clif- 
ford Allbutt,^  who  has  found  it  very  use- 
ful in  cardiac  dilatation.  I  have  found 
its  power  as  a  tonic,  although  marked,  in- 
ferior to  digitalis  ;  but  it  is  of  much  value 
for  the  relief  of  continuous  cardiac  discom- 
fort, and  may  with  advantage  be  given 
for  a  time,  while  digitalis  is  omitted. 
Twenty  or  thirty  minims  of  the  tincture 
may  be  given  three  times  a  day.  Nux 
vomica  and  strj'chnia  are  also  useful  in 
improving  the  cardiac  tone.  Arsenic  has 
been  recommended  for  the  same  purpose. 

Treatment  of  Special  Symptoms. — Car- 
diac discomfort,  in  various  forms,  whether 
as  pain  or  palpitation,  is  the  source  of 
much  distress.  The  tranquillizing  influ- 
ence of  digitalis  on  the  heart  relieves  much 
of  the  pain.  Aconite  is  of  use  in  the  same 
way,  and  is  of  most  service  when  "ex- 
treme irritability  of  contraction  coincides 
with  great  weakness  of  beat"  (Walshe). 
Half  a  minim  or  a  minim  may  be  given  ; 
its  effects  being  watched.  Drawing  a  few 
deep  breaths  will  often  arrest  an  attack 
of  palpitation  (Brown-Sequard).  Bella- 
donna may  be  given  internally  in  doses 
Tllv  to  TTLxv  three  times  a  day,  and  is 
often  of  much  service.  Belladonna  plas- 
ters have  been  condemned  by  some  au- 
thorities as  useless,  but  they  certainly 
give  relief  to  the  cardiac  discomfort.  Pa- 
tients constantly  ask  for  their  repetition. 
The  tincture  of  the  Virginian  prune  some- 
times gives  very  marked  relief  to  continu- 
ous pain,  and  will  sometimes  stop  for  a 

'  Handbook  of  Therapeutics,  Sth  ed.  p. 
421. 

2  Medical  Times  and  Gazette,  Feb.  16  and 
March  2,  1867. 


time  slight  pseud-anginal  seizures.  Opium 
has  the  same  power  over  cardiac  as  over 
other  pains.  Hypodermic  injections  of 
morphia  give  quick  rehef,  but  their  use 
has  been  discountenanced  in  grave  heart 
diseases,  on  account  of  the  fear  of  too 
profound  a  sedative  influence  on  the 
heart.  But  Clittbrd  Allbutt  and  Ringer 
have  employed  them  extensively,  and  as- 
sert that  y'j  or  ^  of  a  grain  may  be  in- 
jected with  p)erfect  safety,  even  in  grave 
dilatation.  The  relief  to  the  patient  is 
certainly  in  many  cases  most  striking.  A 
very  small  quantity  will  sometimes  pro- 
cure sleep,  in  cases  of  cardiac  insomnia, 
when  sedatives  given  by  the  mouth  fail 
altogether.  Tolerance  of  sedatives  by  the 
mouth  in  these  cases  does  not  always  im- 
ply a  corresponding  tolerance  of  the  hy- 
podermic injection,  and  the  first  injection 
should  therefore  always  be  very  small. 

For  paroxysmal  pains,  antispasmodics 
may  also  be  given.  Nitrite  of  arayl  in 
inhalation,  so  useful  in  true  angina,  also 
gives  relief  to  the  pseud-anginal  seizures, 
and  to  the  sense  of  suffocation,  which  is 
sometimes  troublesome.  If  necessary,  it 
may  be  employed  diluted  with  spirit.  A 
few  drops  of  chloroform,  or  what  is  more 
convenient,  half  a  teaspoonful  of  chloric 
ether,  inhaled  with  steam,  is  also  useful. 

Attacks  of  increased  cardiac  failure 
need  general  stimulants  and  antispas- 
modics. Alcohol,  given  with  hot  water, 
is  one  of  the  most  rapidly  diffusible  stim- 
ulants. Sal-volatile  and  ether,  with  tinc- 
ture of  lavender,  are  the  most  convenient 
and  most  effective  drugs.  Stimulation  of 
the  ends  of  the  pneumogastric  nerve  in 
the  stomach  seems  to  have  some  influence 
in  exciting  the  heart's  action,  and  eltcr- 
vescing  drinks  and  carminatives  are  use- 
ful in  that  way. 

In  syncopal  seizures  the  head  should  be 
placed  low,  and  the  remedies  just  enu- 
merated should  be  employed.  Active 
respiratory  movement  should  be  restored 
as  quickly  as  possible.  It  is  thus,  and  by 
arousing  consciousness  and  will,  that  cold 
affusions  and  stimulating  applications  to 
the  nostrils  are  of  service. 

The  lung  complications  of  dilatation  of 
the  heart,  bronchitis,  oedema,  congestion, 
need  the  most  stimulating  special  treat- 
ment for  each  variety.  Stimulating  ex- 
pectorants, as  ammonia,  are  necessary  for 
the  bronchitis  ;  and  congestion  is  best  re- 
lieved by  the  cardiac  tonics  and  stimu- 
lants already  described,  and  by  mild 
counter-irritation. 

Cough  is  often  an  exceedingly  trouble- 
some symptom  in  these  cases,  it  may  bo 
paroxysmal  or  constant,  and  out  of  all 
proportion  to  the  expectoration.  Morphia 
is  generally  necessary  to  control  it ;  one- 
twelfth  of  a  grain  may  be  given  by  the 
mouth,  and  with  it  a  few  minims  of  the 
tincture  of  belladonna. 
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Dyspncea  is  among  the  most  obstinate, 
as  well  as  the  most  distressing,  symptoms 
of  dilatation.  Its  chief  treatment  is  that 
of  the  cardiac  fiiilure,  and  the  same  dif- 
fusible stinmlants  are  needed.  The  par- 
oxysmal form  is  relieved  most  effectually 
by  more  direct  sedatives :  opium,  Indian 
hemp,  belladonna,  lobelia  intlata.  Dry- 
cupping,  and  a  few  leeches  to  the  pre- 
cordial region,  are  roconnnended  by 
Walshe  when  there  is  palpitation  as  well 
as  dyspncta.  Posture  is  important ;  the 
head  should  be  well  raised,  and  Walshe 
recommends  an  attitude  leaning  forward, 
with  the  forehead  supported  by  a  sling. 
"When  the  dyspnoja  is  dependent  on  pul- 
monary cedema,  relief  is  often  only  to  be 
obtained  in  the  sitting  posture.' 

Headache  is  not  often  a  troublesome 
symptom  except  in  dependence  on  the 
cough.  It  is  best  relieved  by  posture, 
and  by  bathing  the  forehead  with  hot 
water.  Sleeplessness  is  often  a  distress- 
ing symptom.  Rest  is  disturbed  by  sud- 
den starts,  or  the  patient  wakes  up  in  a 
sudden  fright  with  a  sense  of  great  dis- 
tress. Such  symptoms  may  usually  be 
removed  by  the  administration  of  the 
third  dose  of  digitalis  at  bedtime  in  com- 
bination with  bromide  of  potassium. 
Indian  hemp  (gr.  5  of  the  extract  or  Tllx. 
of  the  tincture),  will  also,  though  less 
uniformly,  give  relief.  Actual  insomnia 
may  be  relieved  by  chloral,  chloral  and 
bromide,  and  morphia  by  the  mouth  or 
skin,  employed  with  caution. 

The  congestion  of  the  liver  may  be 
lessened  to  a  marked  extent  by  mer- 
curials. Every  relief  given  to  the  portal 
congestion  no  doubt  lessens  immediately 
the  pressure  upon  the  hepatic  lobules. 

Vomiting  is  sometimes  a  very  trouble- 
some symptom.  Effervescing  ammonia, 
with  bismuth  and  hydrocyanic  acid  or 
morphia,  is  the  most  useful.  The  amount 
of  ammonia  need  not  be  large  ;  gr.  x  of 
the  carbonate  with  gr.  xj  of  citric  acid  is 
sufficient.  Ice  should  be  sucked,  and 
food  given  in  small  quantities.  Counter- 
irritation  to  the  epigastrium  is  sometimes 
useful.  Any  portal  congestion  must  be 
relieved,  the  bowels  being  kept  open. 
Diarrhffia  sometimes  demands  treatment, 
and  should  be  moderated  rather  than  re- 
strained. If  constipation  is  present,  mod- 
erate doses  of  hydrogogue  purgatives  are 
most  useful,  as  Piillna  or  Hunyadi  Janos 
water,  colocynth,  or  podophyllin.  Elatu- 
lenoe  is  often  very  troublesome,  and  adds 
much  to  the  cardiac  and  general  distress. 
Hot  fomentations  externally  and  carmina- 


'  A  reclining-chair,  with  a  cross  rest  on 
which  the  forehead  can  be  supported,  has 
been  for  some  years  in  use  at  University  Col- 
lege Hospital,  and  a  "heart-bed"  for  the 
same  purpose  is  described  and  recommended 
by  Dobell. 


tives  internally  give  most  relief;  sal- 
volatile,  peppermint,  chloric  ether,  spirit 
of  horse-radish,  are  all  useful.  The  relief 
which  is  afiorded  to  the  sulierers  from 
dilatation  of  the  heart  by  the  removal  or 
diminution  of  their  gastric  troubles  is 
often  very  great.  Dobell  has  lately 
drawn  attention  specially  to  this  subject.' 

The  scanty  urine  consequent  on  the 
kidney  congestion  may  call  for  treatment. 
Mild  diuretics,  with  digitalis  for  its  dou- 
ble action,  often  sultice  to  relieve  the 
kidneys.  Often,  however,  this  long- 
continued  congestion  induces  tissue 
changes  in  them,  and  dry-cupping  to  the 
loins,  or  stronger  diuretic  treatment — 
broom,  juniper,  &c. — may  be  necessary. 
Stokes^  remarks  that  diuretics  often  suc- 
ceed after  a  mercurial,  where  they  have 
previously  failed. 

Dropsy  is  almost  invariably  a  trouble- 
some symptom  in  the  later  periods  of  a 
case.  It  is  dependent  partly  on  the 
blood-state,  favoring  osmosis,  partly  on 
the  mechanical  congestion,  increasuig  tlie 
pressure  of  the  blood  in  the  small  vessels, 
and  increasing  it  to  the  greatest  extent  in 
the  most  depending  parts,  where  gravita- 
tion aids  the  cardiac  failure.  It  can  only 
be  eflfectually  combated  by  treating  each 
of  these  causes,  first  by  strengthening  the 
heart,  and  secondly  by  improving  the 
blood-state.  Hsematinic  and  cardiac  ton- 
ics are  needful  for  this.  But  it  may  be 
lessened  by  other  measures.  No  remedy 
can  promote,  directly,  the  absorption  of 
the  effused  fluid  from  the  cellular  tissue 
back  into  the  bloodvessels,  but  reductifm 
in  the  volume  of  the  blood  exercises  a 
marked  influence.  The  abstraction  of 
blood  will  be  necessary  only  when  acute 
pulmonary  cedema  threatens  life,  and 
then  cupping  on  the  chest  is  preferable  to 
venesection.  Often  purgation  is  suffi- 
cient, and  hydrogogue  cathartics,  bitar- 
trate  of  potash,  elaterium,  jalap,  are  the 
most  efiectual.  Where  there  is  evidence 
of  enlargement  of  the  liver,  a  dose  of  a 
mercurial  is  stated  by  ITayden  to  increase 
the  effect  of  the  purge  upon  the  dropsy. 
Diuresis  occupies  a  position  hardly  second 
to  purgation  for  the  removal  of  dropsy  ; 
copaiba,  iodide  of  potassium,  nitrate  of 
potash,  juniper,  broom,  nitric  ether,  and 
especially  digitalis,  may  be  given.  The 
dose  of  digitalis  for  the  removal  of  dropsy 
by  its  dim-etic  action  needs  to  be  larger 
than  when  its  tonic  action  alone  is  needed, 
3ij  or  giv  of  the  infusion,  or  tTlx  or  xx  of 


'  On  Affections  of  the  Heart,  1872.  The 
value  of  carminatives  has  long  been  known. 
Albrecht  relates  that  Sylvius  removed  all 
symptoms  in  a  case  of  cardiac  dilatation  by 
their  use.  According  to  Pliny,  the  Egyptians 
believed  the  juice  of  horse-radish  to  be  the 
only  cure  for  atrophy  of  the  heart. 

2  Loo.  cit.  p.  263. 
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the  tincture,  may  be  given  twice  a  clay. 
Di-y-cuppiug  over  tlie  kidneys  sometimes, 
it  is  said,  increases  tlie  effect  of  the  diuretic. 

In  severe  cases  all  these  means,  success- 
ful at  first,  may  ultimately  fail  to  remove 
the  dropsy,  and  it  becomes  necessary  to 
relieve  the  distended  limbs,  or  sloughing 
will  occur.  It  is  necessary  to  anticipate 
this  and  to  scarify  or  puncture  the  skin, 
and  allow  the  limb  to  drain.  Scarifica- 
tion is  the  more  effectual,  but  is  said  to 
be  attended  with  greater  risk  of  erysipe- 
las. Erysipelas  will  rnrely  occur  when 
the  precaution  is  taken  to  wrap  up  the 
limbs  in  flannel,  wrung  out  of  warm  water, 
immediately  after  the  scarification,  re- 
newing it  every  two  hours  during  the 
first  two  days.  "A  harelip  pin  is  a  conve- 
nient instrument  for  the  punctures. 

.Jaccoud'  recommends,  as  a  substitute 
for  punctures,  friction  each  day  with  cro- 
ton  oil :  in  a  day  or  two  the  characteristic 
eruption  is  produced,  and  from  it  the  se- 


rum escapes  abundantly.  The  frequency 
with  which  a  slight  inflammation  is  the 
starting-point  of  a  slough  makes  it  diffi- 
cult to  believe  that  the  risk  of  gangrene 
is  lessened  by  this  method. 

In  all  cases  of  drops}-,  as  little  fluid  as 
possible  should  be  taken.  When  the  kid- 
neys are  underacting  from  congestion,  its 
effect  is,  as  Milner  Pothergill'  has  insist- 
ed, only  to  throw  an  increased  strain  upon 
the  heart. 

[The  propriety  of  so  absolute  a  dictum 
in  regard  to  fluid,  may  be  questioned. 
Dilution  of  the  blood,  by  lessening"  its 
stimulating  qualify,  tends  to  diminish 
congestion  of  the  kidneys,  and  thereby  to 
favor  secretion.  Of  all  agencies  employed 
in  practice  for  diuretic  effect,  much  ex- 
perience shows  that  water  is,  ordinarily, 
the  most  potent ;  and  hardly  any  diuretic 
will  act  well  unless  considerably  diluted 
with  water.  Thirst  is,  no  doubt,  usually 
the  best  guide  in  this  matter. — H.] 


FATTY  DISEASES  OF  THE  HEAET. 

By  W.  R.  Gowers,  M.D. 


Fatty  degeneration  of  the  heart  con- 
sists in  the  substitution  of  fat  for  its  mus- 
cular substance.  This  result  may  be 
reached  by  two  processes  of  different 
pathological  and  clinical  relations.  The 
one  process  effects  simply  the  molecular 
substitution  of  fat  for  the  proper  sulistance 
of  the  muscular  fibres.  The  other  con- 
sists in  the  overgrowth  of  the  normal  fatty 
tissue  of  the  heart  among  the  muscular 
fibres,  so  as  to  compress,  and  ultimately 
to  destroy  and  replace  them.  The  former 
process  needs  the  microscope  for  its  dem- 
onstration ;  the  latter  is  obstrusively  con- 
spicuous to  the  naked  eye.  The  one  is 
an  indication  of  diminished  vitality,  and 
may  be  its  initial  stage,  a  necrosis  ;  the 
other  is  at  first  a  growth.  Some  varieties 
of  the  two  processes  present  common 
pathological  features,  and  their  effect  on 
the  function  of  the  organ  is  the  same  ; 
but  their  diverse  conditions  of  origin  and 
anatomical  characters  need  separate  de- 
scription. In  pur.suing  this  course  the 
example  is  followed  which  was  set  by  Dr. 
Quain^  in  a  memoir  on  the  subject,  wdiich 

'  Patholorjie  interne,  4tli  pd.  vol.  i.  p.  621. 
2  On  Patty  Disease  of  tlie  Heart,   Med.- 
Chir.  Trans,  vol.  xxxiii. 


has  served  as  a  model  for  most  subse- 
quent writers.  The  hypertrophic  form  of 
"fatty  infiltration"  will  fir.st  be  described, 
and  then  the  "necrobiotic''  process  of 
fatty  degeneration. 


Fatty  Ovbegrowth. 

Synonyjis. — Fatty  Infiltration  (Eoki- 
tansky)  ;  Fatty  Growth,  Fatty  Hypertro- 
phy (Quain) ;  Adipose  Cardiaque,  Sur- 
charge Graisseuse,  Obesite  du  Cceur 
(French  writers). 

DEFrtsTiTiON. — An  abnormal  develop- 
ment of  adipose  tissue  on  and  in  the  sub- 
stance of  the  heart.  Fatty  tissue  is  always 
present  on  the  surface  of  the  heart,  and 
varies  in  amount  according  to  the  age, 
and  the  nutritive  conditions  and  tenden- 
cies of  the  individual.  In  abnormal  de- 
velopment this  fat  may  become  so  excess- 
ive that  mechanical  interference  with  the 
function  of  the  organ  is  the  result.  It  is 
a  local  "instance  of  the  extension  into 

'  The  Progress  of  Heart  Disease,  Lancet, 
Tol.  i.  1875. 
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the  domain  of  disease  of  tlie  physiological 
process  of  growing  fat.'" 

History.— Some  of  the  symptoms  of 
obesity,  which  are  in  part  cardiac,  were 
among  the  earliest  medical  obscr\ations. 
Hippocrates  noticed  the  tendency  of  fat 
persons  to  earlier  death  than  others,  and 
both  he  and  Celsus  observed  the  dyspnusa 
which  is  associated  with  obcsit}'.  Harvey 
described  an  excess  of  fat  around  the 
heart  of  Old  Parr.  Since  that  time  almost 
every  writer  on  diseases  of  the  heart  has 
alluded  to  or  described  a  similar  con- 
dition. Kerkering,^  in  1717,  noted  its  oc- 
currence at  so  early  an  age  as  two  years. 
Senac''  in  1749  described  carefully  the  nor- 
mal variations  in  the  quantity  of  fat  ac- 
cording to  time  of  life,  &c.  Morgagni'' 
recorded  examples  of  hearts  so  loaded 
with  fat  that  no  muscular  tissue  could  be 
seen.  Portal^  noted  the  concurrence  of 
fatty  overgrowth  in  the  heart  with  a  simi- 
lar condition  in  the  voluntary  muscles. 
Tlie  state  was  fully  described  by  Corvi- 
sart,  who  suspected  that  it  might  be  a 
cause  of  sudden  death.  Morgagni  thought 
that  the  muscular  fibres  of  the  heart  suf- 
fered in  this  condition  of  fatty  growth. 
The  microscope,  long  after,  showed  that 
this  is  actually  the  case.  It  was  inferred, 
however,  from  the  apparent  substitution 
of  the  fatty  for  the  muscular'  tissue,  and 
from  the  evidence  of  cardiac  weakness. 
Hearts  subject  to  this  mixed  change  were 
described,  and  the  disease  ably  discussed, 
by  Duncan  (1810),  Cheyne  (1818),  Town- 
send  (183-2),  and  R.  W.  Smith  (1838).« 

Causes. — Excess  of  adipose  tissue  on 
the  heart  is  usually  associated  with  excess 
of  adipose  tissue  elsewhere,  and  is  due  to 
the  same  causes.  Quain  found  that  in 
almost  every  case  of  fatty  growth  about 
the  heart  there  was  general  obesity.  The 
converse  holds  good  to  a  less  extent. 
King  Chambers'  records  that  of  thirty-six 
corpulent  persons  a  considerable  excess  of 
fat  at  the  base  of  the  heart  was  found  in 
twelve.  On  the  other  hand,  in  165  bodies 
not  remarkable  for  fat,  there  was  excess 
of  fat  about  the  heart  of  four  only. 

Hereditary  predisposition  exercises  a 
marked  influence  on  the  occurrence  of 
obesity,  and  no  doubt  also  on  the  occur- 
rence of  fatty  infiltration  of  the  heart. 
In  two-thirds  of  the  cases  of  general 
obesity  it  is  found  that  hereditary  or  col- 

'  Hayden,  Diseases  of  Heart  and  Aorta,  p. 
596. 

2  Opera  Omnia  Anat.  1717,  p.  134. 

3  Traits,  &c.,  vol.  i.  p.  187. 

*  De  Sed.  et  Cans.  Morb.  Ep.  iii.  Obs.  20; 
xxvii.  2;  xxx.  IS. 
'  M^m.  de  I'Acad.  des  Sciences,  1784. 
5  See  Fatty  Degeneration — History. 
'  On  Corpulence,  1850,  p.  92. 


lateral  obesity  exists.  Sex  also  influencef 
its  occurrence.  If  the  statistics  of  Quain 
be  combined  with  the  eases  of  fatt] 
growth  contained  in  the  valuable  tablei 
of  Hayden,''  we  have  thirty-five  cases  o 
this  condition  of  which  twenty-five  wen 
men  and  ten  women.  The  condition  ii 
therefore  more  than  twice  as  common  ii 
the  male  as  in  the  female  sex.  Age  als( 
exercises  a  distinct  influence.  At  birth 
as  Scuac  pointed  out,  the  heart  is  frei 
from  fat,  and  the  amount  increases  ai 
years  go  on.  After  six  }ears  fat  is  ah\ayi 
present  between  the  auricles  and  the  ven 
tricles.  Patty  infiltration  follows  thi 
same  law  and  commonly  occurs  afte: 
middle  life.^  The  combined  cases  o 
Quain  and  Ilayden  illustrate  this  ven 
clearly.  Under  20  there  was  but  onl 
case,  between  20  and  30,  three  cases ;  be 
tween  30  and  40,  none  ;  between  4(J  anc 
50,  four  ;  between  50  and  00,  eleven  ;  be 
tween  60  and  70,  nine  ;  and  over  70,  sevei 
cases.  Sedentary  habits  increase  the  tend 
ency  to  this  condition.  Pood  is  an  effec 
five  agent  if  the  disposition  to  grow  fa 
exists.  Starchy,  saccharine,  and  fatt;; 
foods  are  the  chief  fat-forming  elements 
Their  effect  is  the  supply  to  the  system  o 
a  quantity  of  carbon  in  excess  of  the  res 
piratory  needs,  and  this  carbon  is  storec 
up  as  fat.  But  if  the  oxygen  supplied  bi 
in  considerable  deficiency,  nitrogenoui 
food  may  yield  fat  by  its  imperfect  oxida 
tion.  Alcoholism  also  exercises  a  re 
markable  influence.  Malt  liquor  seemi 
to  be  more  eftective  in  causing  fatti 
growth  than  spirits,  but  any  form  of  alco 
holism  conduces  to  it ;  the  blood  in  chronii 
alcoholism  has  been  found  to  contain  fa: 
more  fat  than  in  health.  Sudden  changei 
in  the  conditions  of  the  system  seen 
sometimes  to  determine  the  overgrowtl 
of  fat,  general  and  local.  An  acute  ill 
ness,  and  confinement  to  bed  owing  to  ai 
accident,  are  among  the  causes  whicl 
Chambers  mentions  as  having  set  th( 
obese  tendency  in  operation  which  ha; 
continued  after  the  cause  ceased  to  act. 

Pathological  Ahatomy.—  The  fa 
normally  present  on  the  heart  exist! 
chiefly  in  the  auriculo-ventricular  and  in 
ter-ventricular  sulci,  extending  thence  oi 
to  the  ventricles,  especially  on  to  the  sur 
face  of  the  right  ventricle.  When  execs 
sive  it  may  conceal  from  view  almost  th( 
whole  of  the  muscular  tissue  of  the  heart 
It  may  remain  confined  to  the  surface 

'  1/oc.  cit. 

"^  Diseases  of  the  Heart  and  Aorta,  p.  648 
et  seq.  These  Tables  are  compiled  from  tin 
Transactions  of  the  Pathological  Societies  o 
London  and  Dublin,  and  from  Dr.  Hayden'i 
own  case-books. 

'  The  case  which  is  described  by  Eerkerinj 
stands  almost  alone. 


806 


FATTY    DISEASES    OF    THE    HEART. 


but  when  considerable  it  usually  invades 
the  substance  of  the  heart,  pat^sing  in  be- 
tween the  muscular  fibres.  On  section 
the  muscular  substance  appears  nar- 
rowed, its  junction  with  the  surface  fat 
beiug  much  nearer  to  the  inner  surface  of 
the  wall  than  in  health.  Streaks  of  fat 
may  extend  into  the  muscular  tissue. 
Sometimes  the  latter  is  reduced  to  a  thin 
endocardial  layer,  and  even,  as  Laennec 
pointed  out,  the  papillary  muscles  may 
appear  to  arise  from  a  mass  of  fat.  The 
muscular  fibres  arc  not  really  destroyed 
so  completely  as  they  appear  to  be :  un- 
der the  microscope  they  may  still  be  seen 


in  considerable  number  among  the  fatty 
tissue  by  which  they  arc  separated  and 
displaced,  and  often  pressed  upon.  Fatty 
degeneration  of  the  fibres  does,  however, 
occur  in  a  very  large  majority  of  the  cases. 
Of  the  twenty  cases  contained  in  llay- 
den's  table,  in  two  only  were  the  muscu- 
lar fibres  stated  to  be  healthy. 

The  fat  does  not,  however,  always  form 
such  extensive  and  continuous  layers.  A 
follicular  variety  of  fatty  overgrowth  was 
described  by  Laennec,  and  has  since  been 
generally  recognized.  In  it  the  fatty  tis- 
sue occur.s  in  minute  areas,  which  can  be 
seen  as  specks  in  the  substance  of  the 


[Fig.  123. 


Fatty  Infiltration  of  Heart. — A  section  from  the  more  external  portion  of  the  left  Yentricl''  of  the  heart 
showing  the  growth  of  tat  &«iw(?«7i  the  muscular  fibres.  The  fibres  are  in  some  places  atiophied  aud  com- 
mencing to  Tindergo  fatty  metamorphosis.    X  200.     (Green.)] 


heart,  especially  beneath  the  endocar- 
dium. In  all  conditions  of  fatty  growth 
the  fat  is  contained  in  oval  and  round 
cells,  having  an  average  diameter  of  ^iji 
inch,  and  very  similar  to  those  which  con- 
tain fat  elsewhere.  In  cases  of  fatty  over- 
growth upon  the  heart  there  is  usually 
also  an  excess  of  fat  outside  the  pericar- 
dium. 

Symptoms. — A  considerable  increase  in 
the  amount  of  fat  upon  the  surface  of  the 
heart  may  be  unattended  by  morbid 
signs.  This  was  remarked  by  Corvisart 
and  Laennec,  and  their  observations  have 
since  been  abundantly  confirmed.  Where 
the  fat  has  invaded  the  substance  of  the 
heart,  is  infiltrated  in  the  muscular  tissue, 
the  effect  is  a  simple  weakening  of  the 
heart,  identical  with  that  presently  to  be 
described  as  the  result  of  the  fatty  degen- 
eration, which  is  so  frequently  combined 


with  the  fatty  growth.  The  impulse  and 
sounds  of  the  heart  are  weakened.  The 
apparent  weakening  is  greater  than  that 
which  actually  exists,  because  the  subcu- 
taneous and  mediastinal  fat  obscures  the 
impulse  and  dulls  the  sound.  From  the 
same  cause  the  slight  increase  in  the  size 
of  the  heart  which  commonly  exists  is 
rarely  to  be  detected.  The  actual  dimi- 
nution in  the  strength  of  the  heart  is  often 
considerable.  The  pulse  is  weak,  but 
may  be  perfectly  regular  even  to  the  last, 
I)yspna?a  is  frequent,  and  syncope,  and 
even  rupture  of  the  heart,  may  occur. 
The  tendency  to  sudden  death  is  very 
marked.  Out  of  thirty-four  cases  in  which 
the  character  of  the  death  was  noted  it 
was  sudden  in  twenty-four.  Of  these  a 
third  died  from  rupture  of  the  heart,  and 
another  third  from  syncope.  In  every 
case  of  rupture,  and  in  most  of  those  in 
which  syncope  occurred,  there  was  fatty 
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degeneration  of  the  remaining  muscular 
fibres. 

Diagnosis. — Tlie  diagnosis  of  fatty 
overgrowtli  in  this  condition  depends  on 
the  recognition  of  tlie  association  of  car- 
diac weakness  and  general  obesity.  The 
signs  and  symptoms  are  those  of  fatty  de- 
generation. With  such  signs,  if  general 
overgrowth  of  fat  is  present,  we  are  justi- 
fied in  suspecting  the  existence  of  fatty 
overgrowth  and  infiltration  of  the  heart. 

Treatment. — The  treatment  is  essen- 
tially that  for  the  general  obesity  of  wliich 
the  local  overgrowth  is  but  a  part.  The 
main  object  is  to  lessen  the  supply  of  the 
fat-forming  hydrocarbons,  and  to  increase 
their  consumption  in  the  system.  The 
amount  of  food  taken,  if  excessive,  should 
be  restricted  ;  and  fat,  starch,  and  sugar 
should  be,  as  far  as  possible,  excluded 
from  the  diet.  As  much  exercise  should 
be  taken  as  is  practicable  without  putting 
undue  strain  upon  the  weakened  heart. 
It  is  doubtful  whether  drugs  possess  any 
power  of  lessening  the  local  accumulation 
of  fat.  Alkalies  are  believed  by  Cham- 
bers to  diminish  general  obesity :  what- 
ever beneficial  influence  they  exercise  on 
general  obesity  they  will  also  exert  on  the 
local  state. 

In  other  respects  the  treatment  of  fatty 
overgrowth  is  the  same  as  that  of  fatty 
degeneration  of  the  heart  presently  to  be 
described. 


Tattt  Degeneeation. 

Synonyms.  —  Ramollissement  (Corvi- 
sart,  Laennec),  Softening  of  the  Heart ; 
Carditis  (Bouillaud)  ;  Greasy  Degenera- 
tion (Hope)  ;  Fatty  Metamorphosis  (Eo- 
kitansky);  Atrophic  Graisseuse  (Parrot)  ; 
Steatose  Parencymateuse  (Blachez). 

Definition. — A  change  in  the  muscu- 
lar fibres  of  the  heart,  by  which  the  trans- 
verse striaj  are  at  first  obscured,  and 
afterwards  disappear,  being  replaced  by 
granules  and  globules  of  fat.  This  gran- 
ular and  fatty  degeneration  of  the  heart, 
as  far  as  we  at  present  understand  it,  has 
nothing  in  its  nature  of  specific  character, 
but  is  simply  the  expression  of  defective 
nutrition  of  the  proper  substance  of  the 
fibre.  Hence,  as  might  be  expected,  the 
conditions  with  which  it  is  associated,  and 
to  which,  directly  or  indirectly,  it  is  due, 
are  widely  different  in  their  nature  and 
mode  of  action.  So  diverse  are  they  that 
it  is  evident  that  the  condition  of  the  heart 
is  rather  a  common  consequence,  than  a 
special  disease.  It  has,  however,  its  own 
symptoms  and  its  own  consequences,  and 
so  needs  special  description. 


History. — Patty  degeneration  was  a 
late  discovery  in  cardiac  pathology.  Mor- 
bid appearances,  such  as  are  now  known 
to  result  from  fatty  degeneration,  were 
nientioned  by  Robert  Fludd'  in  the  be- 
ginning of  the  seventeenth  centurjr,  and 
by  Lancisi  a  hundred  years  later,  but  re- 
ceived little  attention.  Overgrowth  of 
the  surface  fat,  and  its  invasion  of  the 
muscular  tissue,  were  indeed  described  by 
Morgagni  and  many  other  writers,  as  has 
been  already'  stated,  and  there  can  be 
little  doubt  that,  in  some  of  the  instances 
recorded,  true  fatty  degeneration  of  the 
remaining  fibres  was  present.  Such  a 
change  in  voluntary  muscles  was  discov- 
ered by  Haller  and  Vicq  d'Azyr  ;  and 
some  French  pathologists  at  the  begin- 
ning of  the  present  century  suspected 
that  a  similar  process  might  be  the  cause 
of  some  morbid  appearances  in  hearts 
which  did  not  present  the  ordinary  char- 
acters of  fatty  growth.  Corvisart,^  who 
was  perfectly  familiar  with  the  latter,  had 
heard  of  this  opinion,  and  considered  the 
explanation  plausible,  although  he  had 
not  himself  seen  the  change  referred  to. 
In  1816,  Andrew  Duncan'  described  a 
heart  which  was  probably  an  example  of 
the  mixed  change,  fatty  growth  and  de- 
generation, and  a  similar  case  was  re- 
corded by  Cheyne''  in  1818.  The  naked 
eye  characters  of  the  simple  degeneration 
were  first  accurately  distinguished  by  La- 
ennec* in  1819,  who  described  the  change 
in  a  limited  area  in  very  exact  terms,  rec- 
ognized its  identity  with  the  degeneration 
described  by  Haller  and  Yicq  d'Azyr,  and 
gave  to  it  the  definite  name  of  "  fatty  de- 
generation of  the  heart. ' '  ^  Bertin,'  quot- 
ing Laennec's  description,  believed  he  had 
noticed  the  change  in  question,  but  ad- 
mitted that  he  had  confounded  it  with 
chronic  softening,  "of  which,"  he  said, 
"  it  is  perhaps  only  a  variety. "  General 
softening  of  the  heart  was  described  by 
Bertin  as  the  efiect  of  carditis.'    It  was 

'  Senac  quotes  from  Fludd  an  account  of  a 
heart  so  soft  and  brittle  tliat  the  fingers 
could  be  placed  in  its  substance.  It  is  said 
that  the  man  from  whom  it  was  taken  had 
played  at  cards  two  da.ys  before  his  death. 
(Senac,  Traite,  &c.,  vol.  ii.  pp.  382,  389.) 

2  Diseases  of  the  Heart,  Hebbs'  Transla- 
tion, p.  168. 

'  Edinburgh  Medical  and  Surgical  Journal, 

1816. 

1  Dublin  Hosp.  Rep.  vol.  ii.  1818,  p.  216. 

5  On  Diseases  of  the  Chest,  Forbes'  Trans- 
_ation,  1821,  p.  229. 

6  It  is  difficult  to  believe  that  Laennec  did 
not  recognize  the  identity  of  "softening"  and 
fatty  degeneration,  for  he  described  the  two 
conditions  in  identical  terms. 

7  Traite  des  Maladies  du  Cosur,  1824,  p. 

431 

8  Bertin  noted  (p.  400)  as  symptoms  of 
"softenin""  many  which  are  now  ascribed 
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thus  described  also  by  Bouillaud.'  The 
combinatiou  of  fatty  overgrowth  with 
softening  and  degeneration  of  the  remain- 
ing fibres  was  especially  noted  by  Ad;ims^ 
in  1827,  EUiotson'  in  1830,  Townseud^  in 
1832,  and  Latham  in  18o0.  Simple  fatty 
degeneration  was  described  and  distin- 
guished from  fatty  growth  by  Ilope^  in 
1839,  and  by  Williams'^  in  1843,  who  com- 
pared it  to  the  formation  of  adipocere. 

Fresh  interest  was  given  to  the  subject 
in  1811  by  the  publication  of  Kokitausky 's 
observation  of  the  microscopical  charac- 
ters of  the  degenerated  fibres.'  In  1845 
Peacock^  published  similar  observations, 
made  apparently  in  1843,  independentl}^ 
of  Rokitansky's  discovery.  In  1847  a 
very  clear  description  of  the  process  in  its 
wider  associations  was  given  by  Paget,' 
and  of  its  chemical  pathology  by  Vir- 
chow. '"  In  1850  a  series  of  cases  illus- 
trating the  facts  previously  ascertained, 
were  published  byOrmerod"  and  byKen- 
nedjr,  '^  and  in  ISO'-j  Quain"  contributed  the 
very  full  account  of  the  whole  suliject  of 
fatty  diseases  of  the  heart,  which  has 
been  already  mentioned. 

Varieties. — According  to  the  appear- 
ance of  the  fibres,  whether  thcj'  contain 
granules  or  globules  of  fat,  the  two  stages 
have  been  distinguished  of  granular  and 
futti/  degeneration,  and  it  has  been  held 
that  these  two  varieties  are  sometimes 
distinct  forms  of  degeneration.  There 
are,  however,  reasons  for  regarding  them 
as  stages  of  the  same  process,  and  both 
forms  will  be  considered  here.  For  con- 
venience' sake  the  single  term  "molecu- 
lar degeneration"  may  be  used  to  denote 
them.  "Primary"  and  "secondary"  de- 
generations were  distinguished  by  Quain, 
the  former  occurring  without,  the  latter 
dependent  on,  preceding  inflammation. 
Ponflck'"'  would  divide  the  degeneration 
into  two  forms,  according  as  the  muscular 
tissue  of  the  heart  was  or  was  not  in  a 

to  fatty  degeneration,  such  as  weakened  or 
inappreciable  impulse,  dulness  of  sound,  and 
extreme  frequency  or  slowness  of  the  pulse. 

'  Traitfi  Cllnique  des  Maladies  du  Coeur, 
Ed.  Quinzieme,  tome  i.  p.  615. 

2  Dublin  Hosp.  Rep.  vol.  vi.  398. 

^  Lumleian  Lectures,  p.  32. 

*  Dublin  Journal  of  Medicine,  1832,  p.  165. 

5  Diseases  of  the  Ibvart,  p.  .348. 

6  Princiiilcs  of  Medicine,  1843,  p.  304. 

'  Ilandbuch  der  Path.  Anat.  Bd.  ii.  1844, 
p.  403. 

8  Monthly  Journal  of  Medical  Science,  Jan. 
1845,  p.  20. 

9  London  Med.  Gazette,  1847  (lect.  vi.). 
10  Virchow's  Archiv,  Bd.  i.  p.  152. 

'I  London  Mod.  Gazette,  1849. 
'2  Dublin  Med.  Press,  vol.  xxi. 
"  Med.-Chir.  Trans,  vol.  xxxiii. 
'»  Berlin    Klinische    Wochenschrift,    1873, 
Nos.  1  and  2. 


preceding  aljnormal  condition,  and  would 
further  divide  the  eases  in  which  the  mus- 
cular tissue  presents  no  other  change  than 
the  degeneration,  into  "  toxfemic,"  "se- 
nile," and  "  anaemic"  varieties,  according 
to  their  supposed  causes. 

Etiology.— (a)  Predisposing Caitses. 
— Ilereditarii  Iiifiueiice.—A.  lew  facts  are 
on  record  which  suggest  that  fotty  degen- 
eration of  the  heart  may  own  an  inherited 
cause,  and  thus  be  transmitted.  The 
cause  may  be  a  tendency  to  early  decay 
of  the  muscular  fibres,  due  to  their  defect- 
ive vitality,  or  it  may  be  a  predisposition 
to  one  or  other  of  the  exciting  causes  of 
fatty  degeneration,  to  be  immediately  de- 
scribed, especially  to  fatty  overgrowth  or 
arterial  disease. 

Sex  has  a  marked  influence.  This  is 
established  by  all  the  statistics  which 
have  been  collected.  The  disease  is  at 
least  twice  as  frequent  in  men  as  in  women. 
Quain  found  the  proportion  4  to  1,  Orme- 
rod  about  3  to  1,  Ilayden  more  than  2  to 
1.  Ponflck  states  Uiat  the  fatly  degenera- 
tion which  results  from  general  anremia 
is  an  exception  to  the  rule,  and  is  more 
common  in  women  than  in  men. 

Age. — Fatty  degeneration  of  the  heart 
may  occur  at  any  age.  It  has  been  found 
in  the  foetus,  and  has  been  met  with  at 
every  period  of  life  from  infancy  to  old 
age.  But  it  is  much  more  common  in 
the  second  than  in  the  first  half  of  life. 
It  is  itself  a  degeneration,  and  it  owns,  as 
its  frequent  exciting  causes,  other  degen- 
erations, and  is  thus  most  frequent  during 
the  degenerative  period.  About  three- 
quarters  of  the  cases  occur  after  forty 
years  of  age. 

Iluhits  of  Life  have  probably  less  influ- 
ence in  causing  fatty  degeneration,  than 
on  the  occurrence  of  fatty  growth.  The 
condition  is  more  common  among  the 
lower  classes  than  among  the  upper— the 
reverse  of  the  proportion  that  obtains  in 
cases  of  fatty  growth.  Sedentary  habits 
predispose  to  imperfect  nutrition  of  the 
muscular  fibres,  and  some  occupations  act 
also  by  rendering  the  individuals  liable  to 
the  exciting  causes. 

JDepressing  Emotions  are  believed  by 
Quain  to  predispose,  in  some  cases,  to 
fatty  degeneration.  Moral  emotion  or 
long-continued  physical  pain  is  said  to 
have  such  an  influence. 

Nutritive  Influences. — The  tendency  to 
the  formation  of  fat,  which  has  so  marked 
an  influence  on  fatty  growth,  has  appa- 
rently much  less  effect  in  causing  fatty 
degeneration.  Quain  found  that  the  dis- 
ease occurred  with  almost  equal  frequency 
in  fat  and  in  thin  persons. 

(b)  Excitln-g  Causes.— The  exciting 
causes  of  fatty  degeneration  of  the  heart 
comprehend  all  those  conditions  which 
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can  iuterfere  directly  with  tlie  nutrition 
of  its  fibres.  Tliey  are  very  diverse  in 
cliaracter,  but  fall  naturally  into  the  two 
groups — general  and  local.  They  may 
act  in  conjunction  with,  or  apart  from, 
the  predisposing  causes. 

I.  General  Conditions  causing  molecular 
degeneration  of  the  heart  are  numerous, 
and  various  in  their  character.  The  tend- 
ency to  degeneration  may  (1)  be  primary, 
or  (2)  it  may  be  secondary  to  other  mor- 
bid states,  of  which  the  most  important 
are  certain  causes  of  general  impairment 
of  nutrition,  certain  states  of  poisoned 
blood,  and  certain  poisons  introduced 
from  without. 

(1)  Fatty  degeneration  of  the  heart 
may  own  as  its  onljr  cause  the  tendency 
to  general  degeneration  which  is  natural 
to  old  age  and  which  may  occur  at  a 
much  earlier  date.  This  constitutional 
tendency  is  undoubtedly  one  of  its  chief 
causes.  The  degeneration  is  rarely  con- 
fined to  the  heart ;  it  is  in  most  cases 
more  widely  spread  and  is  seen  in  the  in- 
elastic skin,  the  rigid  vessels,  the  white 
hair,  the  arcus  senilis.  But  the  tendency 
of  such  degeneration  to  unequal  distribu- 
tion is  well  known  and  may  be  manifested 
by  disproportionate  degeneration  of  the 
heart,  especially  when  the  conditions  of 
life  are  such  as  to  put  an  undue  strain 
upon  the  organ.  This  degenerative  tend- 
ency may  or  may  not  be  associated  with 
overgrowth  of  fatty  tissue,  and  thus  two 
types  of  degeneration  are  met  with,  the 
pathological  tendencies  of  which  Paget 
long  ago  pointed  out. 

(2)  Fatty  degeneration  may  be  the  re- 
sult of  some  general  condition  of  imper- 
fect nutrition. 

Ancemia  both  quantitative  and  qualita- 
tive may  cause  it.  The  influence  of  re- 
peated losses  of  blood  in  causing  this  de- 
generation has  long  been  observed  as  a 
chnical  fact,'  and  it  has  been  recently 
studied  experimentally  by  Perl.^  It  can 
be  readily  produced  in  dogs  by  repeated 
bleedings,  but  much  more  readily  by 
occasional  large  bleedings  than  by  more 
frequent  smaller  bleedings.  It  was  espe- 
cially marked  when  the  loss  of  blood 
amounted  to  three  per  cent,  of  the  weight 
of  the  body.  The  papillary  muscles  of 
both  ventricles  are  said  to  suffer  first, 
then  the  walls  of  the  left  ventricle,  and 
lastly  the  walls  of  the  right  ventricle. 
Stokes  pointed  out  that  depressing  treat- 
ment may  act  in  a  similar  manner.  In 
idiopathic  antemia  fatty  degeneration  of 
the  heart  also  occurs.     Biermer^  has  re- 

'  Ormerod,  loe.  cit.  p.  832. 

2  Virchow's  Archiv,  lix.  1.  Similar  ex- 
periments had  also  been  made  by  Tschud- 
nowsky.     Botkln's  Archiv,  Bd.  ii.     1866-G7. 

"  Bericht  -ttber  der  42en  Versammlung  deut. 
Naturforscher  u.  Aerzte.     Dresden,  1868. 


I  marked   that  fatty  degeneration  of  th 

]  bloodvessels    often    coexists.      In    preg 

nancy,  intense  anfemia  souietinu's  occurg 

and  in  such  casus  fatty  dugeueraLimi  c 

the  heart  has  been  fouud.' 

Tr((.s(i)i!/  Diseases  were  noticed  first  h 
Ormerod,  to  have  as  one  of  their  consc 
quences  fatty  degeneration  of  the  heart 
Those  in  which  it  is  most  frequently  me 
with  are  phthisis,  cancer,  and  chroni 
suppuration.  In  each  condition  th 
amount  of  degeneraticju  may  be  considei 
able.  In  cancer  it  has  seemed  to  th 
writer  to  be  sometimes  associated  in  dc 
gree  with  the  degree  of  the  fatty  degenera 
tion  in  the  new  growth.  In  Addison' 
disease  it  has  also  been  met  with.^ 

Ihxamic  Influences  constitute  anothe 
group  of  causes.  Fatty  degeueratio 
may  result  from  many  acute  and  som 
chronic  blood  changes.  These  includ 
the  various  acute  febrile  conditions,  spe 
cific  and  non-spciific,  and  certain  chroni 
diseases  which  alter  the  constitution  c 
the  blood. 

In  acute  febrile  diseases,  molecular  d« 
generation  of  the  heart  has  been  notice 
by  a  large  number  of  observers.  It 
naked-eye  characters  were  distiuguishe 
by  Laennec,  and  its  conditions  of  origi 
and  consequences  were  carefully  studie 
by  Louis  and  Stokes.  Laennec  pointe 
out  that  it  occurred  especially  in  tlios 
cases  in  which  marks  of  "  putridity"  wer 
present.  By  most  writers  the  change  ha 
been  regarded  as  inflamniator}',  as  due  t 
"  myocarditis."  It  is  certain  that  actuc 
inflammation,  as  by  extension  from  th 
pericardium,  causes  a  similar  degenera 
tion.  But  in  most  of  these  cases,  a 
Louis  and  Stokes  pointed  out,  other  evi 
dence  of  inflammation  is  wanting  ;  ther 
is  no  purulent  infiltration,  no  efl'usion  c 
lymph  on  the  pericardium  ;  and  Stoke 
pointed  out  that  local  inflammations  ar 
rare  in  the  conditions  in  which  thi 
change  occurs. 

Moreover,  identical  changes  ma}'  occu 
from  other  influences  wdth  equal  rapidity 
in  which  there  is  no  suspicion  of  inflam 
mation,  but  proof  of  a  profound  alteratioi 
in  the  state  of  the  blood— as  for  cxampl 
in  phosphorus  poisoning.  Simple  elcva 
tion  of  the  temperature  of  the  body  ha 
been  shown  capalile  of  producing  a  simi 
lar  degeneration.^ 

Many  acute  diseases  are  attended  witl 
this  molecular  degeneration.  In  acufc 
rheumatism  the  condition  is  usuahy  asso 


'  Uusserow,  Archiv  fiir  Gynjekologie,  J  871 
ii.  2,  p.  218. 

2  E.  Wagner,  Die  fette  Metamorphose  de 
Herzfleisches.     Deipsig,  1865. 

3  Iwaschkewitsch,  Journal  fiir  MilltLirarzte 
1870,  and  Virchow's  Jahresb.  1870,  i.  179 
"Wickham  Legg,  Path.  Trans,  vol.  xxiv.  1873 
p.  226. 
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dated  with  undoubted  inflammation  out- 
side or  inside  tlie  heart,  and  is  couflned  to 
the  adjacent  fibres,  and  other  evidence  of 
inflammation  is  to  be  found  where  tlie 
change  is  most  intense.  But  in  other 
cases  in  which  the  blood-change  is  pro- 
found, a  simple  degeneration  may  extend 
through  the  whole  thickness  of  the  wall 
and  be  apparently  related  to  the  pyrexia 
or  to  the  degree  of  the  blood-change,  as 
in  other  febrile  diseases,  rather  than  to 
the  ,special  form  of  the  toxsemia. 

The  other  diseases  in  which  the  change 
occurs  are  the  various  febrile  allections, 
and  especially  those  in  which  any  pyo- 
genic influence  is  at  work.  It  is  com- 
mon, for  instance,  in  erysipelas,  puerperal 
fever,  and  smallpox.  In  the  last  it  has 
been  found  to  be  very  frequent.'  It  oc- 
curs also  in  yellow  fever,^  and  malarial 
fevers.^  In  typhus  and  typhoid  fevers, ■" 
it  is  also  common,  although  other  forms 
of  degeneration  are  also  found  in  the 
heart  as  well  as  in  the  voluntary  muscles 
in  these  diseases.  In  typhus  Stokes 
found  that  it  marked  some  epidemics 
much  more  than  others,  and  that  it  gen- 
erallj'  commenced  about  the  sixth  daj'. 
In  typhoid,  "Wagner^  found  extensive 
fatty  degeneration  in  nine  cases  out  of 
fifty-nine.  In  diphtheria  the  change  is 
also  common.  G.  Ilomolle  found  it  in 
six  out  of  fourteen  cases  which  he  exam- 
ined, and  Parrot  found  it  in  almost  as 
large  a  proportion.^ 

In  measles  also  Parrot  found  it  present 
in  about  ono-fonrth  of  fifty-four  fatal 
cases.  In  one  case  it  was  extreme.  Ex- 
treme degeneration  of  the  heart  has  also 
been  met"  with  in  acute  atrophy  of  the 
liver. 

Chronic  alterations  in  the  blood  may 
cause  fatty  degeneration  of  the  heart.  It 
occurs  in  gout,  as  Charcot  has  pointed 
out.'  At  first  it  is  slight,  but  as  the  dis- 
ease progresses  it  may  become  very  con- 
sidei-able  and  become  a  cause  of  sudden 
death.  In  the  altered  state  of  blood, 
which  results  from  chronic  renal  diseases, 
it  also  occurs.     It  has  also  been  found  in 

'  P.  Sick  quoted  in  Ganstatt's  Jaliresbericht, 
1866,  ii.  39.  Desnos  and  Hvichard.  Senao 
noted  the  frequency  of  syncopal  death  in  tills 
disease.     Traits,  &c.     1749,  11.  551. 

2  Bat.  Smith,  quoted  in  London  Med.  Rec- 
ord, 1874,  p.  517. 

3  Ponfick,  loc.  cit.  ;  Vallin,  L'Union  Med. 
1874,  No.  23. 

*  Stokes,  Diseases  of  the  Heart,  p.  366  ; 
Murchison,  On  Fever,  pp.  256,  631. 

'  Loc.  cit. 

8  Diet.  Encyclopedique  des  Sciences  Mi5d. 
vol.  xviii.  1876,  art.  Cceur.  It  has  also  been 
observed  in  diphtheria  by  Bengelsdorf  (Berl. 
Klin.  Woehensclirift,  1871),  and  Bouohut 
(Gaz.  des  Hop.  1872,  p.  117). 

'  Malailies  des  Vieillards  et  Maladies  Cliro- 
niquea.     Paris,  1868. 


purpura,  scurvy,  and  the  hemorrhagic 
diathesis  ;'  in  the  latter  perhaps  as  a  re- 
sult of  the  loss  of  blood.  It  has  also  been 
seen  in  trichinosis. 

Crrtain  poisons  possess  a  remarkable 
power  of  inducing  fatty  degeneration  of 
the  heart  in  common  with  that  of  other 
parts.  Foremost  among  these  must  be 
placed  phosphorus,  which  has  a  very 
rapid  action  on  the  heart,  liver,  kidneys, 
and  other  organs,  causing  marked  fatty 
degeneration  in  a  few  days.  In  a  case 
recorded  by  Habershon,  on  the  fifth  day 
after  a  dose  of  five  grains  of  phosphorus 
all  the  organs  were  the  seat  of  fatty  de- 
generation. The  heart  becomes  yellowish 
or  reddish-gray,  soft,  and  friable,  the 
fibres  being  filled  with  fat  drops.  Ac- 
cording to  Schraube^  the  affection  of  the 
heart  is  almost  invariable  in  phosphorus 
poisoning.  Arsenious  acid,  lead,  and 
antimony''  are  said  to  cause  a  similar 
molecular  degeneration.  In  poisoning  by 
sulphuric  and  other  acids  it  has  also  been 
found  ;  and  it  occurs  in  greater  degree  the 
nrore  readily  the  acid  can  get  into  the 
blood." 

Alcohol  is,  if  not  the  most  powerful,  at 
any  rate  the  most  frequent  toxic  cause  of 
fatty  degeneration.  In  chronic  alcohol- 
ism the  blood  is  loaded  with  fat.  The 
habitual  use  of  ether  and  chloroform  is 
said  to  have  a  similar  effect. 

II.  Local  Causes. — All  local  causes  of 
atrophy  of  the  heart  f  q.  v.)  may  also  cause 
the  fatty  degeneration  of  its  fibres.  This 
is,  indeed,  partly  the  mechanism  by  which 
the  atrophy  is  produced. 

Extern  nl  pressure  may  have  this  effect 
Compression  by  fluid  rarely  causes  molec- 
ular degeneration,  but  pressure  by  the 
contraction  of  lymph,  limited  in  area,  or 
by  the  pressure  of  calcified  plates,  may 
produce  it.  It  is  possible  that  the  effect 
is  in  many  cases  produced,  not  by  the  di- 
rect pressure  on  the  muscular  fibres,  but, 
as  Walshe  suggests,  by  the  compression 
of  the  arteries  and  consequent  defective 
supply  of  blood,  a  powerful  cause  of  fatty 
degeneration. 

Interstitial  pressure  on  the  muscular 
fibres  may  certainly,  however,  be  an  im- 
mediate cause  of  this  fatty  degeneration. 
It  is  seen  in  fibroid  and  fatty  overgrowth. 
It  is  well  seen  in  the  effects  of  syphilitic 
and  other  growths  in  the  heart.  In  each 
condition  the  fibres  are  compressed  di- 
rectly by  the  new  tissue  which  is  devel- 
oped between  them.    In  fatty  overgrowth 


'  Wagner,  loc.  cit. 

2  Schmidt's  Jahrb.  1867,  209. 

'  Salkowsky,  Virchow's  Archiv,  xxxiv.  1 
and  2. 

<  Munk  and  Leyden,  Berlin  Klin.  Woehen- 
sclirift, 1865,  Nos.  49  and  50. 
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they  may  be  little  changed,  but  they  fre- 
quently suiter,  presenting  nurrowiug  and 
indistinctness  ofstriation,  sometimes  sim- 
ple atrophy,  sometimes  very  distinct  fatty 
degeneration.  This  latter  occurs  espe- 
cially when  any  predisposing  cause  of 
fatty  degeneration  coincides  in  operation, 
such  as  congestion  of  the  heart  in  fibroid 
overgrowth,  sedentary  habits,  degenera- 
tive tendencies,  or  alcoholism  in  fattj' 
overgrowths. 

Local  Ancemia  from  vascular  obstruc- 
tion is  a  frequent  cause  of  extreme  fatty 
degeneration.  The  obstruction  is  usually 
gradual,  and  due  to  atheromatous  changes 
in  the  walls  of  the  coronary  arteries,  cal- 
cification, &c.  ;  sometimes  it  is  sudden 
from  thrombosis,  or  less  frequently  em- 
bolism. The  left  coronary  artery  is  said 
to  be  afiected  more  frequently  than  the 
right.  The  degeneration  is  limited  to 
that  part  of  the  heart  to  which  the  dis- 
eased vessel  is  distributed.  This  connec- 
tion was  noticed  by  Quain,  and  his  obser- 
vations have  since  been  abundantly 
confirmed.  He  found  diseased  coronary 
vessels  present  in  thirteen  out  of  thirty- 
three  cases,  and  pointed  out  that  the 
effect  depends  on  the  absence  of  anasto- 
moses with  other  vessels,  by  which  a  col- 
lateral circulation  could  be  established, 
the  "terminal  character"  of  the  arteries, 
as  it  would  now  be  termed,  first  demon- 
strated by  Swan.' 

Congestion  of  the  walls  of  the  heart  is, 
as  Jenner^  pointed  out,  a  cause  of  fatty 
degeneration  of  the  muscular  fibres.  The 
degeneration  is  rarely  simple,  more  or  less 
fibroid  growth  is  usually  conjoined.  The 
chief  cause  of  such  congestion  is  dilata- 
tion of  the  right  side  of  the  heart  and 
obstruction,  consequent  on  the  distension 
of  the  auricle  to  the  escape  of  the  blood 
from  the  coronary  sinus.  Hence  fatty 
degeneration  of  the  heart  is  frequent  in 
emphysema,  long-continued  pleural  effu- 
sion, and  diseases  of  the  left  side  of  the 
heart,  which  overload  the  right  cham- 
bers. 

Inflammation  of  the  substance  of  the 
heart,  "carditis,"  is  also  attended  with 
molecular  degeneration  of  the  fibres.  The 
effect  is  clearly  seen  in  cases  of  pericar- 
ditis in  which  the  inflammation  invades 
the  subjacent  layer  of  muscular  tissue. 
The  depth  to  which  the  change  extends 
varies  according  to  the  degree  and  dura- 
tion of  the  inflammation.  Sometimes 
only  a  sixteenth,  sometimes  a  quarter,  or 
more,  of  the  whole  thickness  of  the  heart 
is  thus  damaged.  Wagner  found  fatty 
degeneration  of  muscular  fibres  present  in 
seventeen  out  of  thirty-five  cases  of  severe 
pericarditis  which  he  examined.  In  other 
forms  of  carditis  the  muscular  fibres  suffer 


1  Med.  Gazette,  xlii.  751. 

^  Med.-Cliir.  Trans,  vol.  xliii. 


in  the  same  way.  In  the  rare  cases  o 
suppurative  carditis  the  degeneration  pro 
ceeds  to  the  complete  destruction  of  th( 
fibres.  It  has  been  already  stated  tha 
inflammation  has  been  regarded  as  th( 
mechanism  by  which  the  heart  suffers  ii 
the  acute  febrile  disease,  and  that  tbesi 
cases  cannot  justly  be  regarded  as  inflam 
mator}'. 

JJcfu-tive  vitaliti/  of  the  mutinilar  Jihres  o 
the  heart  has  already  been  described  ai 
part  of  a  general  proneiiess  to  degenera 
tion  ;  it  may  also  occur  as  a  local  con 
dition.  This  influence  is  seen  in  tin 
proneness  of  the  fibres  of  certain  Individ 
uals  to  undergo  such  degeneration,  apar 
from  any  other  exciting  cause.  It  is  seer 
also  in  the  tendency  of  hypertrophiec 
hearts  to  undergo  this  change.  Othei 
hypertrophied  muscles  have  been  said 
after  a  certain  period  of  use,  to  fail  anc 
undergo  degeneration.'  Fatty  degenera^ 
tion  occurs  with  undue  readiness  in  th( 
newly-formed  fibres,  and  in  the  majority 
of  cases  hypertrophied  hearts  present  de^ 
generation  of  some  of  the  fibres.  This  if 
the  case  especially  in  conditions  of  valvU' 
lar  disease  which  entail  venous  conges- 
tion of  the  walls  of  the  heart,  but  it  is 
also  found  in  other  conditions  of  hyper- 
trophy. In  that  which  occurs  in  Bright's 
disease,  for  instance,  E.  Wagner  founc 
fatty  degeneration  in  one-third  of  the 
cases  (twelve  out  of  thirty-five). 

Pathological  Anatomy.  —  In  con- 
sidering the  pathological  anatomy  of  fattj 
degeneration  it  will  be  convenient  to  re- 
verse the  usual  order  and  to  describe  flrsi 
the  microscopical  changes  in  the  fil>res. 
and  afterwards  the  alterations  in  the 
naked-eye  characters  which  result  from 
the  minute  changes. 

The  first  indication  of  the  degeneration 
is  the  appearance  of  minute  Ijlack  gran- 
ules within  the  substance  of  the  filsres. 
At  first  they  may  coexist  with  the  normal 
transverse  striation  and  seem  to  lie  in 
rows  between  the  primitive  fibrillfe.  As 
they  increase  they  appear  to  replace  the 
transverse  stria3,  which  diminish  in  dis- 
tinctness and  finally  cease  to  be  recog- 
nizable. Often  from  the  first  no  regular- 
ity can  be  observed  in  the  disposition  o1 
the  granules ;  they  are  scattered  uni- 
formly through  the  primitive  bundle. 

As  the  degeneration  progresses  the  gran- 
ules increase  in  size,  and  l)eoorae  translu- 
cent in  the  centre,  being,  in  fact,  globules 
of  fat.  These  become  larger,  but  rarely, 
as  Quain  observed,  exceed  the  size  of  a 
blood-corpuscle.  A  linear  arrangemeni 
of  these  fat  globules  is  frequently  to  be 
observed  :  some  are  scattered  throughoul 


'  The  hypertrophied  biceps  of  the  flle-cut- 
ter  is  said  by  Clifford  Allbutt,  on  the  authoritj 
of  Bnsk,  to  waste  after  a  certain  time. 
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the  substance  of  the  fibre,  while  others 
are  arnuii;ed  in  rows.  Ultimately  tliey 
may  oceiip\'  the  whole  area  of  the  tibre  : 
sometimes  they  are  aggregated  in  one 
part  of  it,  and  the  remaining  space  is 
clear,  free  from  granules  or  stria?.  The 
globules  constantly  appear  to  accumulate 
outside  the  primitive  bundles ;  whether 
by  the  coalescence  of  granules  formed 
there,  or  b}-  migration  from  within  the 
fibres,  is  not  clear.  The  appearance  is 
too  constant  to  be  accounted  for  by  the 
accidental  escape  of  globules  when  the 
section  is  being  made.  The  muscular 
fibres  are  ultimately  left  clear ;  empty 
fibre  sheaths  appear  to  remain  in  their 
place.  The  existence  of  a  sarcolemma  to 
the  muscular  fibres  of  the  heart  has  been 
denied  :  if  absent,  the  appearance  of  the 
empt}'  sarcolemma  is  simulated  by  the 
unchanged  fibrous  tissue  between  and 
separating  the  primitive  bundles. 

The  aft'ection  of  different  fibres  israi-ely 
uniform.  Some  may  contain  many  iatty 
globules,  and  others  only  minute  granules, 
while  others  are  still  healthy.  -Similar  de- 
grees of  aft'ection  may  be  observed  in  the 
course  of  the  same  fibre  :  one  part  may 
be  healthy,  in  another  part  the  granular 
stage  may  be  present,  and  in  another 
there  are  only  globules  of  fat. 

Tlie  globules  and  larger  molecules  of 
fat  are  soluble  in  ether  and  resist  acetic 
acid.  It  is  necessary  to  rupture  the  fibre 
in  order  to  apply  this  test.  There  is  some 
doubt  whether  the  finer  molecules  at  the 
earliest  stage  of  the  degenerati(jn  are  all 
soluble  in  ether.  It  has  been  affirmed  by 
some  writers,  but  lately  denied  by  Rind- 
fleisch,'  who  maintains  that  at  the  com- 
mencement of  a  true  fatty  degeneration 
the  granules  are  insoluble  in  ether.  The 
point  will  be  alluded  to  in  its  bearing  on 
the  pathology  of  the  process.  To  the  last 
the  molecules  and  globules  of  fat  main- 
tain their  appearance.  They  never  blend 
into  uniform  masses  such  as  occupy  the 
cells  in  fatty  overgrowth. 

The  effect  of  this  molecular  degenera- 
tion is  to  modify  considerably  the  naked- 
eye  characters  of  the  affected  part.  It  is 
changed  in  color.  The  granules  and 
gloljules  reflect  light  strongly,  and  ren- 
der the  tint  paler,  "it  becomes  gray,  ashy- 
gray  or  graj'ish-^'ellow.  Laennec  aptly 
compared  the  color  often  seen  to  that  of  a 
faded  leaf  In  the  degeneration  which 
occurs  in  acute  diseases,  the  substance  of 
the  heart  may  be  dark  in  color,  from  the 
rapid  staining  of  the  tissues  consequent 
on  the  decomposition  of  the  blood-corpus- 
cles, and  the  escape  and  transudation  of 
their  coloring  matter. 

At  the  same  time  the  consistence  is 
changed.  The  affected  part  is  soft  and 
flabby.      The   fibres   become  brittle   and 

1  Path.  Gewebelehre,  1875,  p.  16. 


break  up  easily  into  short  pieces,  so  that 
a  scraping  from  a  cut  section  shows  much 
shorter  fragments  of  fibres  under  the  mi- 
croscope, than  does  that  from  a  healthy 
heart.  The  eftect  of  this  brittleness  of 
the  fibres  is  to  render  the  tissue  friable 
and  easily  broken  under  the  finger,  and 
sometimes  the  change  is  so  great  that  the 
tLssue  softens  and  breaks  down  in  a  lim- 
ited portion,  or  the  substance  may  be  torn 
by  a  violent  contraction  of  the  heart. 
This  diminished  consistence  may  be  the 
most  conspicuous  feature,  and  hence  the 
change  was  described  as  "pale  soften- 
ing.'' 

The  part  so  changed  may  have  a  greasy 
aspect  and  feel,  and  may  actually  grease 
paper  which  is  applied  to  it.  The  in- 
crease in  the  quantity  of  fat  contained  in 
the  tissue  is,  however,  smaller  than  might 
be  expected.  Hermann  Weber,  indeed, 
affirmed  that  there  was  no  increase  ;  and 
it  has  been  established  by  other  investi- 
gators that  in  slight  fatty  degeneration 
only  the  same  amount  of  fat  is  to  be  ob- 
tained from  a  heart  fattily  degenerated  as 
from  a  healthj'  heart.  But  it  has  been 
shown  that  in  more  considerable  f  ittv  de- 
generation, the  amount  of  fat  is  increased 
from  two  or  three  per  cent.,  to  four  or  five 
per  cent,  over  the  quantity  contained  in 
a  liealtby  heart.' 

The  distribution  of  the  change  varies. 
In  the  form  which  is  secondary  to  acute 
diseases,  the  degeneration  is  often  distrib- 
uted uniforml}'  through  the  whole  heart. 
But  frequently,  as  Louis  and  Stokes 
pointed  out,  the  left  ventricle  is  affected 
much  more  than  the  right.  When  sec- 
ondary to  pericarditis  only  the  superficial 
layer  is  aftbcted,  adjacent  to  the  inflamed 
pericardium.  Occasionally,  in  fever,  ac- 
cording to  Stokes,  the  change  may  affect 
only  the  superficial  layer.  When  arising 
from  a  chronic  process  it  may  be  confined 
to  the  inner  layer  beneath  the  endocar- 
dhnii,  or  may  be  greater  in  that  than  in 
the  superficial  layer."  More  commonly  it 
is  widely  distributed  through  the  heart, 
generally  in  the  form  of  minute  foci  of 
degeneration,  pale  spots,  lines,  crescents, 
in  apparent  isolation,  or  connected,  and 
forming,  as  has  been  said,  a  plexus  of  de- 
generated areas  throughout  its  substance. 
The  resulting  mottling  appears  on  section 
or  may  be  visible  through  the  endocar- 
dium. This  form  is  often  presented  by 
the  degeneration  which  succeeds  hemor- 
rhage. Lastly,  a  limited  area  of  the 
heart's  wall,  generally  near  the  apex, 
may  be  affected  intensely  and  uniformly ; 
the  affected  region  is  sometimes  sharply 


1  Botteher,  Virchow's  Archiv,  xii. ;  Kry- 
low,  ibid.  1868,  xliv.  4.  Stevenson,  quoted 
in  Wilks'  and  Moxon's  Pathological  Anatomy, 
p.  119. 

'  Ormerod,  loo.  oit.  p.  832,  case  vii. 
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limited.  It  was  this  variety  which  first 
attracted  the  attention  of  Laennec.  Tiiis 
form  commonly  results  from  vascular  dis- 
ease. Not  rarely  a  diseased  vessel  may 
be  traced  passing  directly  into  the  area, 
as  in  cases  which  have  been  described  by 
Quain  and  others. 

When  defeneration  affects  part  of  the 
heart  the  frequency  varies  with  which 
different  portions  suffer.  The  ventricles 
are  affected  much  more  frequently  than 
the  auricles.  Indeed,  Ormerod  doubted 
whether  the  auricles  are  ever  affected : 
they  are  certainly  occasionally  the  seat  of 
this  degeneration,  and  their  wall  may  be 
affected  in  a  limited  area  through  its  en- 
tire thickness.  Quaia  found  that  in  about 
half  the  cases  both  ventricles  are  affected, 
and  that  where  one  ventricle  only  is  af- 
fected the  left  is  diseased  twice  as  fre- 
quently as  the  right. 

The  size  of  a  heart  the  seat  of  fatty  de- 
generation may  seem  to  be  increased,  but 
this  is  due  to  the  diminished  firmness  of 
the  organ,  in  consequence  of  which  it  does 
not  maintain  its  shape  when  placed  on  a 
table.  In  pure  fatty  degeneration  the 
size  of  the  heart  is  normal  or  only  in- 
creased slightly  by  the  occurrence  of  sec- 
ondary dilatation,  and  not  rarely  it  is  di- 
minished. A  wall  partially  degenerated 
may  be  bulged  out  so  as  to  cause  a  local 
dilatation  of  the  cavity.  Tatty  degenera- 
tion, however,  may  and  often  does  occur 
in  hearts  previously  enlarged.  Hypertro- 
phied  tissue,  as  already  stated,  undergoes 
degeneration  more  readily  than  healthy 
fibres. 

Associated  changes  may  be  found  in 
other  organs,  especially  those  which  are 
causes  of  this  condition  or  are  other  re- 
sults of  a  common  cause.  Those  most 
frequently  met  with  are  degenerated 
vessels,  and  fatty  degeneration  in  other 
organs.  Ormerod  thought  the  fatty  de- 
generation in  other  organs  was  more  com- 
monly associated  with  fatty  degeneration 
of  the  ri^ht  than  of  the  left  ventricle. 

It  has'been  already  stated  that  hearts, 
the  subiect  of  fatty  growth,  frequently 
present  fatty  degeneration  of  the  remain- 
ing fibres. 

In  all  seats  of  fatty  degeneration  cal- 
careous salts  are  apt  to  be  deposited,  but 
this  seems  to  occur  less  frequently  in  the 
substance  of  the  heart  than  in  some  other 
seats  of  degeneration.  Most  cases  of 
"ossification  of  the  heart"  are  cases  of 
calcareous  deposits  in  subpericardial  in- 
flammatory tissue.  (See  "Adherent  Peri- 
cardium.") The  papillary  muscles  are 
occasional  seats  of  calcification  of  degene- 
rated tissue.  In  rare  cases  calcareous 
deposits  are  found  in  the  substance  of  the 
heart.     In  a  case  mentioned  by  Eenauldm' 


the  substance  of  the  left  ventricle  of 
a  man,  aged  33,  was  infiltrated  \vith 
grains  of  calcareous  matter,  larger  to- 
wards the  cavity  of  the  ventricle.  Some 
of  them  were  as  large  as  the  tip  of  the 
finger.  Two  remarkable  forms  of  calcifi- 
cation have  been  described  by  Coats ' :  in 
one  the  fibres  were  dotted  with  spherules 
of  calcareous  matter  like  gloljules  of  oil ; 
in  the  other  the  process  had  resulted  in  a 
"petrifaction"  of  the  fibres  without  change 
of  form. 

The  blood  has  been  said  to  contain  fat 
in  some  cases  of  fatty  degeneration.  11. 
W.  Smith  stated  that  ho  had  seen  globules 
of  fat  visible  to  the  naked  eye  in  the  blood 
after  death,  and  Stokes  noted  the  same 
thing.  Some  doubt  attaches  to  these  ob- 
servations from  the  difficulty  of  avoiding 
the  escape  of  fat  from  the  divided  tissues 
into  the  blood.  Dumeuil  and  Pouchet,^ 
however,  state  that  they  found  a  consid- 
erable quantity  of  fat  in  the  blood  of  a 
person,  the  subject  of  chronic  alcoholism, 
who,  on  subsequent  death,  was  found  to 
have  fatty  degeneration  of  the  heart  and 
liver.  Magnus  Huss  also  affirmed  that 
he  had  seen  fat  in  the  blood  of  drunkards. 

Pathology. — The  significance  of  this 
molecular  degeneration  is  clear ;  it  is  a 
sign  of  lessened  vitality,  sometimes  of  ac- 
tual death.  But  the  nature  of  the  process 
has  been  the  subject  of  much  discussion, 
and  is  still,  to  a  considerable  extent,  ob- 
scure. 

It  seems  probable  that  the  first  step  in 
fatty  degeneration  is  a  molecular  change 
in  the  muscular  fibre,  by  which  the  fat 
which  exists  within  it  in  an  invisible 
form,  combined  with  the  protein  constitu- 
ent, is  separated  and  precipitated  in  visi- 
ble granules  and  globules.  Invisible  fat, 
to  be  detected  by  chemical  analysis  only, 
exists  in  the  blood,  the  heart,  and,  ni 
fact,  all  the  animal  tissues,^  and  is  be- 
lieved to  be  combined  with  the  nitrogen- 
ous material,  because  it  is  found  that  the 
different  nitrogenous  substances  have 
their  own  special  forms  of  fat ;  that  the 
fat  of  fibrin,  for  instance,  is  different  from 
the  fat  of  serum.''  In  the  healthy  heart 
the  fat  thus  combined  amounts  to  about 
two  or  three  per  cent.  In  moderate  fatty 
de<^eneration,  even  when  granules  and 
some  globules  of  fat  are  visible  under  the 
microscope,  chemical  analysis  shows  that 
there  is  no  increase  in  the  total  quantity 
of  fat  5  It  would  thus  appear  that  the 
first  step  of  the  degeneration  is  a  separa- 


1  Journal  d«  Med.,  Jan.  1816.     auoted  by 
Laennec,  p.  231. 


1  Glas'^ow  Med.  Join-nal,  August,  1872. 

2  Gaz   Hebd.  de  Med.  et  Chir.  1862,  p.  32. 

3  Virohow,  in  his  Archiv  fur  Path.  Anat.  i. 

1847   T)    156. 

4  Lehmann,  Physiological  Chemistry  ;  Vir- 

chow,  loc.  cit. 

6  Hermann  Weber,  Ormerod. 
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tion  and  precipitation  of  the  combined 
fat.  It  is  probable  also  tliat  tlie  granules, 
which  constitute  the  tirst  stage  of  degen- 
eration, are  not  all  of  a  fattj'^  character  ; 
that  some  of  them  are  of  protein  nature. 
"V'irchow  suggested  that  the  protein 
material  may  ultimatelj'  be  changed  to  a 
soluble  extractive  and  pass  away,  leaving 
the  precipitated  fat. 

But  in  more  advanced  fatty  degenera- 
tion tlie  quantity  of  fat  is  greater  than 
this  explanation  will  account  for.  Fibres 
are  seen  to  be  filled  with  globules  of  fat, 
and  analysis  shows  that  the  amount  of 
fat  in  the  tissue  is  actually  considcrabl\- 
increased,  often  to  double  the  normal 
quantity.  What  is  the  source  of  this 
additional  quantity  of  fat  ?  It  must  be 
either  formed  in  the  fibre  or  introduced 
from  without.  The  former  is  the  simpler 
explanation  ;  by  it  the  fat  is  supposed  to 
arise  by  a  chemical  change,  an  imperfect 
oxidation,  of  tlie  nitrogenous  constitueut 
of  the  fibre.  This  is  the  explanation 
which  harmonizes  well  with  tlie  visible 
characters  of  the  change,  since  the  trans- 
verse striation  disappears  as  the  fat  is 
formed.  Eindtleisch '  points  out  that  the 
stage  of  "  cloudy  swelling"  of  cells,  in 
which  they  are  filled  with  minute  granules 
soluble  in  acetic  acid,  if  it  does  not  resolve, 
passes  into  one  in  which  the  granules  re- 
sist acetic  acid  and  dissolve  in  ether. 
This  view  was  suggested  by  Fick^  and 
Eokitansky,^  and  has  been  adopted  by 
Virchow,  Paget,  Quain,  and  others.  It 
is  certain  that  fat  may  be  formed  from 
nitrogenous  material.  The  vegetable 
world  affords  many  instances  of  this. 
Butyric  acid,  a  fatt}'  acid,  may  be  formed 
by  the  decomposition  of  fibrin  (Wurtz). 
Chemistry  supplies  other  examples  of  the 
same  class.  If  the  fat,  in  molecular  de- 
generation, is  not  formed  by  a  cliange  in 
the  protein  matter,  it  must  be  introduced 
from  without.  But  the  increase  in  the 
fat  is  sometimes  found  in  situations  in 
which  it  cannot  have  been  introduced 
from  without.  Prolonged  maceration  in 
dilute  nitric  acid,  for  instance,  will  pro- 
duce such  a  degeneration  in  healthy  mus- 
cular fibres ;  a  similar  change  is  often 
seen  in  preparations  preserved  in  dilute 
alcohol.  Doubtless  this  is  chiefiy  due  to 
the  separation  o_f  the  combined  fit,  and  it 
has  accordingly  been  found  that  there 
may  be  no  increase  in  the  total  quantity 
of  the  fat  contained  in  the  fibre  before  and 
after  the  occurrence  of  the  degeneration. 
In  some  cases,  however,  a  considerable 
increase  in  the  amount  of  fat  has  been 
found  ;  that  is  to  say,  there  has  been  a 
considerable  formation  of  fat.     Handfield 

1  Pathologisohe  Gewebelelire,  p.  16. 

2  Miiller's  Arch.  1842,  p.  19. 

3  Path.  Anat. 


Jones'  found  the  increase  of  fat  to  amount 
to  nearly  fifty  per  cent.,  and  as  any  acces- 
sion of  fat  from  without  is  impossible  it 
can  have  arisen  only  by  the  decomposi- 
tion of  the  protein  material.  The  forma- 
tion of  adipocere  is  another  illustration  of 
the  same  process,  but  this  substance 
seems  somewhat  \ariable  in  its  character 
and  mode  of  formation.  Ormerod,  in- 
deed, maintained  that  its  composition  al- 
ways agrees  with  the  composition  of  the 
fat  of  the  animal,  and  that  its  fatty  ele- 
ment is  due  to  a  change  in,  and  infiltra- 
tion of,  the  normal  fat  into  the  muscular 
and  other  tissue.  But  he  found  that  one 
specimen  consisted  of  at  least  half  pure 
fat,  and  Quain  found  that  n.dipoeere  from 
the  muscle  of  a  horse  was  almost  entirely 
soluble  in  ether. 

Other  evidence,  although  less  conclu- 
sive, of  the  origin  of  the  fat  from  the 
protein  matter,  is  drawn  from  the  occur- 
rence of  extreme  fatty  degeneration  in 
parts  to  which  the  blood  cannot  gain  ac- 
cess. It  is  seen,  for  instance,  in  "infarc- 
tions." The  area  from  which  the  blood- 
supply  is  cut  off  by  embolism  is  the  scat 
of  intense  fatty  degeneration.  It  is  seen 
also  in  the  experiments  (performed  first 
by  Wagner)  in  which  portions  of  animal 
tissue  have  been  inclosed  in  the  peritoneal 
and  other  cavities  of  living  animals,  and 
have  become  changed  to  masses  of  fat. 
But  these  experiments  are  deprived  of 
some  of  their  significance  by  the  fact  that 
the  iuclosure  of  the  fragments  in  an  im- 
permeable coating  prevents  any  increase 
in  the  fat  beyond  that  present  in  the 
healthy  tissue  (Burdachj.  Inorganic 
substances  permeable  to  the  animal  fluids 
become  charged  with  fat  in  just  the  same 
way  as  the  organic  tissue.  These  facts, 
indeed,  negative  all  the  significance  of 
these  experiments  as  proof  of  the  trans- 
formation of  protein  substance.  They  do 
not,  however,  exclude  the  possibility  that 
some  of  the  fat  may  have  arisen  in  this 
way,  since  an  impermeable  coating  will 
prevent  the  access  of  oxygen,  without 
which  the  oxidation  of  the  protein  mate- 
rial, imperfect  though  it  be,  cannot  occur. 

The  fatty  degeneration  found  in  phos- 
phorus poisoning,  in  poisoning  by  acids, 
and  intense  aiifemia,  has  been  regarded 
as  further  evidence  of  the  formation  of 
fat  by  imperfect  oxidation  of  nitrogenous 
material,  since  it  is  believed  that  all  these 
conditions  act  by  a  common  mechanism, 
the  diminished  supply  of  oxygen  to  the 
tissues  consequent  on  the  diminished 
number  of  blood-corpuscles.  The  dimin- 
ished oxidation  is  also  indicated  by  the 
fall  in  the  temperature  of  the  body. 

These  facts  prove  that  in  fatty  degen- 

'  British  and  Foreign  Medico-Chirurgical 
Review,  July,  1853,  p.  69. 
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eration  some  of  the  excess  of  fat  present 
in  the  fibres  may  be,  and  probably  is,  due 
to  a  cliemical  change  in  the  protein  con- 
stituent of  the  fibre.  They  do  not  liow- 
ever,  exohide  tlie  entrance  of  some  of  tlie 
fat  into  the  fibre  from  without.  It  lias 
been  argued,  indeed,  by  Eobin'  and 
Ormerod,^  and  tlie  view  is  supported  by 
Walshe,  that  all  the  fat  seen  in  the  fibres 
in  fatty  degeneration  enters  them  from 
without,  that  it  is  essentially  an  infiltra- 
tion of  the  fibres  with  fat,  derived  directly 
from  tlie  blood,  and  replacing  the  protein 
constituent  of  the  fibres,  which  has  been 
removed  by  a  process  of  atrophy.  There 
are  two  ways  iu  which  such  infiltration  of 
fat  is  conceivable.  Minute  fattj-  globules 
may  enter  the  fibre  from  the  blood,  pass- 
ing through  its  wall  as  fat,  just  as  the 
fatty  molecules  of  the  portal  blood  pass 
into  the  liver  cells  adjacent  to  the  portal 
canals.'  Or  the  fat  may  enter  the  fibre  in 
invisible  combination  with  the  liquid  pro- 
tein material  which  must,  in  the  normal 
course  of  nutrition,  always  permeate  the 
fibres.  Within  the  fibre  this  fat  may  be 
separated  and  precipitated  by  a  process 
similar  to  that  concerned  in  the  sepa- 
ration and  precipitation  of  the  fat 
contained  originally  in  the  muscular 
tissue,  the  nitrogenous  material  passing 
out  as  "  extractive."  The  constant  repe- 
tition of  such  a  process  may  fill  the  fibre 
with  fat  globules.  There  is  some  reason, 
as  just  stated,  to  believe  that  most  of  the 
fat  which  is  found  after  a  time  in  pieces 
of  tissue  inclosed  in  the  peritoneal  cavity 
of  another  animal  passes  in  from  without. 
If  this  is  so  with  regard  to  substances 
separated  from  all  structural  continuity 
with  the  living  tissues,  it  may  be  the 
same  with  the  fat  which  is  found  in  such 
excess  in  areas  in  which,  in  consequence 
of  arrest  of  blood-supply,  necrosis  has  oc- 
curred. The  permeation  of  these  areas 
with  fat-containing  plasma,  from  the  ad- 
jacent healthy  region,  must  constantly  go 
"on.  The  analogy  _of  calcification,  which 
often  succeeds  fatty  degeneration,  affords 
some  support  to  this  theory.  Normally, 
the  blood,  heart,  and  other  organs  contain 
a  small  proportion  of  calcareous  salts, 
probably  combined  with  the  protein  sub- 
stance. 2^0  transformation  of  the  other 
elements  can  produce  the  lime  salts  which 
are  found  in  the  calcified  tissue.  They 
must  enter  the  tissue  from  without,  with 
the  blood  plasma,  from  which  they  are 
separated  and  deposited,  while  the_  nitro- 
genous element  passes  away.  This  pro- 
cess, continuing  during  a  long  time,  ulti- 
mately effects  a  complete  infiltration  of 
the  tissue  with  calcareous  matter. 

'  Chimie  Anatomique. 

'  Brit.  Med.  Journal,  1864,  ii.  p.  152 ;  St. 
Barth.  Hosp.  Rep.  vol.  iv.  1868,  p.  30. 

3  Fatty  "degeneration"  (infiltration)  of  tlie 
liver  was  produced  artificially  by  Magendie 
and  Gluge  injecting  fat  into  the  portal  vein. 


A  consideration  of  all  the  facts  of  fatty 
degeneration  make  it  probable,  then,  that, 
as  Handfleld  Jones  suggested,  each  pro- 
cess may  be  concerned'in  the  production 
of  the  excess  of  fat  which  is  found  in  ad- 
vanced latty  degeneration  ;  that  the  fatty 
material  at  first ^seeu  in  the  fibre  is  merely 
separated  and  precipitated  in  visible  form, 
and  that  the  suljsequent  excess  arises  in 
part  by  a  transformation  of  the  proteia 
material,  and  in  part  by  the  eutr.uiee  of 
fat  from  without. 

CONSEQUBN-CES.— The  effect  of  fatty 
degeneration  on  the  function  of  the  heart 
is  to  lessen  its  propulsive  power,  and  thus 
to  lead  to  imperfect  filling  of  the  arterial 
system,  and  consequent  visceral  antomia. 
This  effect  is  much  more  marked  than  is 
the  correlative  venous  distension,  which 
is  so  prominent  an  effect  of  dilatation  of 
the  heart.  The  relative  defective  supply  to 
the  arterial  system  is  recognizable  in  the 
symptoms  which  it  causes  during  life, 
rather  than  liy  any  pathological  conse- 
quences which  can  be  observed  after 
death.  These  symptoms  are  described 
further  on. 

The  fatty  degeneration  of  the  fll^res 
may  not  only  affect  the  function  of  the 
heart,  it  may  lead  to  changes  iu  its  con- 
dition which  have  their  own  results.  The 
weakened  walls  may  yield  unduly  before 
the  pressure  of  the  blood,  and  the  heart 
maj'  become  dilated.  Such  dilatation  is 
rarely  very  great.  Its  mechanism  and 
conditions  have  been  already  considered 
(Art.  "Dilatation").  But  the  weakness 
which  fatty  degeneration  produces  may 
have  a  much  graver  result.  The  brittle- 
ness  of  the  fibres  may  lead  to  their  rup- 
ture, and  when  the  degeneration  extends 
through  the  whole  thickness  of  the  wall 
of  the  heart,  the  whole  waU  may  give 
way.  This  accident,  "rupture  of  tho 
heart,"  is  of  such  gravity  and  import- 
ance as  to  need  detailed  consideration, 
and  it  is  therefore  described  at  the  end  of 
tills  article. 

Symptoms.— The  physical  signs  and 
the  symptoms  which  attend  fatty  degen- 
eration of  the  heart  are  usually  indistinct 
and  never  distinctive.  All  are  common 
to  other  morbid  states.  They  depend  on 
the  diminished  power  of  the  heart,  which 
modifies  the  signs  of  its  action,  and  aftfects 
the  function  of  other  organs. 

As  the  size  of  the  heart  m  simple  fatty 
deo-eneration  is  little  changed,  the  area 
of^dulness  presents  no  alteration.  The 
slidit  dilatation,  which  is  the  conse- 
quence of  the  fatty  degeneration,  rarely 
leads  to  the  signs  of  enlargement  of  the 
heart.  In  a  considerable  number  of  cases 
the  dulness  is  increased,  but  this  increase 
depends  rather  on  pre-existing  hypertro- 
phy or  dilatation,  or  else  it  is  due  to  con- 
current fatty  growth. 
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Diminished  force  of  impulse  is  tlie  most 
important  physical  sign  of  cardiac  degen- 
eration. The  area  of  impulse,  like  the 
area  of  dulness,  is  onh^  increased  by  co- 
existing conditions.  As  long  as  tlie  im- 
pulse is  perceptible,  the  apex-beat  may, 
in  most  cases,  still  be  felt.  When  dilata- 
tion has  occurred  in  consequence  of  the 
weakening  of  the  cardiac  wall,  the  im- 
pulse may  be  diffused  and  peculiar  in 
character,  resembling,  as  Stokes  re- 
marked, rather  the  slight,  general  im- 
pulse of  an  aneurism  than  the  normal 
impulse  of  the  heart.  When  the  patient 
is  thin,  and  the  luugs  are  small,  so  that 
tlie  impulse  of  the  heart  can  be  well  felt, 
a  partial  cliange  in  impulse  may  be  ob- 
served to  correspond  to  a  partial  degen- 
eration. Stolves,  for  instance,  observed 
that  iu  fever,  when  tlie  left  ventricle  was 
much  more  degenerated  than  the  right, 
while  an  apex  impulse  might  be  lost,  an 
impulse  in  the  lower  sternal  region,  due 
to  the  right  ventricle,  might  be  still  per- 
ceptible. 

The  sounds  of  the  heart  are  weakened 
in  correspondence  with  the  weakness  of 
the  impulse.  The  first  sound,  to  which 
the  contraction  of  the  heart  directly  con- 
tributes, is  that  which  presents  the  great- 
est change.  It  is  usually  toneless,  shorter, 
and  relatively  high-pitched,  and  may  be- 
come almost  or  even  quite  inaudible  at  the 
apex,  only  the  second  sound  remaining. 
The  first  silence  is  longer  than  normal  in 
consequence  of  the  shortening  of  the  first 
sound.  The  second  sound  is  also  weak- 
ened in  consequence  of  the  deficient  dis- 
tension, and  therefore  deficient  recoil,  of 
the  aorta  and  pulmonary  artery.  When 
the  first  sound  is  shortened  and  raised  in 
pitch  it  may  resemble  the  second.  The 
sounds  of  the  foetal  heart  are  then  very 
closely  simulated,  especially  if  the  heart 
acts  rapidly.  When  the  degeneration  is 
local,  the  sounds  may  be  modified  locally, 
Just  as  the  impulse.  In  the  acute  degen- 
eration of  fever,  Stokes  observed  that  the 
first  sound  might  be  lost  over  the  left  ven- 
tricle when  it  was  still  audible  over  the 
right,  in  cases  in  which  the  post-mortem 
examination  showed  the  left  ventricle  to 
be  the  more  affected.  Walshe  has  ob- 
served a  similar  alteration  of  intensity  in 
chronic  disease  under  similar  circum- 
stances. According  to  Stokes,  if,  after 
ceasing  to  be  heard  for  a  time,  the  first 
sound  reappeared,  it  was  heard  first  over 
the  right  ventricle  and  afterwards  over 
the  left.  In  one  case  both  sounds  were 
inaudible  for  thirty-six  hours  before  death. 

Stokes  believed  that  a  systolic  basic 
murmur  might  exist  during  the  early 
stage  of  the  degeneration.  Other  ob- 
servers have  noted  the  occurrence  of  an 
apex  murmur  due  to  regurgitation,  and 
have  ascribed  it  to  fatty  degeneration  of 
the  papillary  muscles. 


The  rhythm  of  the  heart's  action  varies 
much.  It  may  be  regular  throughout, 
but  is  often  irregular,  chiefly,  "\\'alsho 
thinks,  when  dilatation  coexists  ;  some- 
times it  is  frequent,  even  to  an  extreme. 
It  may  be  slower  than  natural,  and  the 
diminution  in  frequency  may  proceed  to  a 
degree  met  with  in  no  other  affection. 
This  was  first  pointed  out  by  Adams.  It 
may  fall  to  forty,  thirty,  or  twenty  beats 
per  minute.  In  rare  cases  it  has  sunk  as 
low  as  eight  or  ten  beats  per  minute  for 
hours  before  death.'  The  pulse  is  weak 
and  small,  in  proportion  to  the  cardiac 
failure.  Its  rhythm,  as  a  rule,  cor- 
responds with  that  of  the  heart ;  rarely  it 
is  less  frequent  than  the  heart's  contrac- 
tions, in  consequence  of  the  weaker  beats 
of  the  heart  failing  to  send  a  wave  along 
the  vessels  sufficient  to  be  felt. 

Pain  is  not  a  common  symptom,  but 
now  and  then  is  complained  of,  and  is 
sometimes  very  troublesome.  It  may  be 
confined  to  the  cardiac  region,  may  be  re- 
ferred to  the  sternum,  or  may  extend 
down  the  arm.  It  may  be  paroxysmal, 
and  simulate  angina  pectoris  in  its  char- 
acters. Occasionally  true  anginal  seizures 
occur,  but  no  direct  relation  is  known  be- 
tween tlieir  occurrence  and  the  fatty  de- 
generation of  the  heart. 

Syncopal  attacks,  as  might  be  expected 
from  the  nature  of  the  disease,  are  not 
rare  ;  they  are  usually  produced  by  some 
effort.  They  vary  in  intensity,  sometimes 
amounting  only  to  a  sense  of  faintness, 
sometimes  to  loss  of  consciousness.  They 
may  be  accompanied  by  a  sense  of  great 
distress,  as  if  death  were  impending. 
Death  does  not  unfrequently  occur  in  such 
an  attack.  Often  in  tliis  condition  cere- 
bral symptoms  are  associated  witli  those 
of  cardiac  failure.  Convulsions  may  occur. 
Vertiginous  sensations  are  not  unfre- 
quent.  Walshe  mentions  a  case  in  which 
loss  of  memory  for  recent  events  preceded 
each  attack  of  syncope.  Or  the  loss  of 
consciousness,  commencing  as  apparent 
syncope,  may  continue,'and  deepen,  slowly 
or  rapidly,  to  coma,  with  stertorous  breath- 
ing. These  ' '  pseudo-apoplectic ' '  seizures, 
as  they  have  been  termed,  are  usually 
brief,  and  leave  no  paralysis.  They  have, 
however,  a  great  tendency  to  recur.  They 
were  referred  by  Adams  and  K.  W.  Smith 
to  congestion  of  the  brain,  but  Stckes 
pointed  out  that  their  association  is  with 
a  deficient  supply  of  arterial  blood,  and 
that  they  are  probably  due  to  cerebral 
ansemia,  "the  immediate  cause  of  the  syn- 
copal seizures.  In  confirmation  Stokes 
mentioned  a  case  in  which  they  could  be 
averted  at  their  onset  by  hanging  down 


'  Ormerod  thought  that  infrequenoy  was 
associated  rather  with  fatty  infiltration  than 
with  fatty  degeneration.  Lond.  Med.  Gaz. 
1849,  p.  917. 
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the  head  so  that  it  nearly  touched  the 
floor.  When  death  has  occurred  in  tliese 
attacks,  the  brain  has  appeared  free  from 
organic  disease.  It  is  needliiss  to  remark 
tliat  apoplexy  from  actual  orj;anic  changes 
in  the  brain  may  occur  in  subjects  of  fatty 
degeneration  of  the  heart.  Other  occa- 
sional symptoms  on  the  part  of  the  nerv- 
ous system  are  numbness  and  formication, 
such  as  have  been  attributed  to  anaemia 
of  the  spinal  cord. 

Dyspnoea  is  a  common  symptom.  It 
may  be  slight,  felt  only  on  exertion,  espe- 
cially on  ascending  an  incline  or  on 
making  some  other  efibrt.  Or  the  dys- 
pnoea may  be  severe,  constant,  amounting 
to  a  continuous  sense  of  suftbcation.  Con- 
siderable dyspncea  is  said  to  be  present  in 
one-half  of  the  cases  of  pronounced  fatty 
degeneration.  Occasionally  it  has  a  spe- 
cial form.  Sometimes  frequent  sighing  is 
observed,  as  Stokes  pointed  out.  Some- 
times the  dyspnceal  breathing  possesses  a 
peculiar  rhythm  of  striking  character, 
which  has  attracted  much  attention  since 
it  was  first  described  by  Cheyne. '  It  was 
very  carefully  studied  by  Stokes, ^  and  b}' 
him  especially  associated  with  fatty  de- 
generation of  the  heart,  although  further 
observation  has  shown  that  it  is  by  no 
means  confined  to  that  affection. 

This  form,  which  has  been  termed  the 
" Cheyne-Stokes  dyspnoja,"  or  "ascend- 
ing and  descending  respiration,"  is  char- 
acterized by  recurring  series  of  respiratory 
acts,  first  increasing  and  then  decreasing 
in  intensity.  In  the  intervals  breathing 
seems  to  have  almost  or  entirely  ceased  ; 
tlieu  slight  respiratory  movements  are 
noticeable,  which  gradually  become  deeper 
and  deeper,  until  an  acme  of  very  deep 
and  labored  breathing  is  reached,  after 
which  the  respirations  gradually  become 
shallower  until  they  subside  into  the  same 
apparent  apnosa,  which  is  again  broken 
by  the  gradual  onset  of  another  series. 
In  the  classical  case  recorded  by  Cheyne, 
the  cycle  included  about  thirty  respira- 
tions "and  lasted  a  minute.  In  most  of 
the  other  cases  recorded  it  has  occupied  a 
shorter  time.  Hayden  has  found  the 
pulse  unchanged  during  the  paroxysms. 

As  just  stated,  this  form  of  dyspncea  is 
by  no  means  confined  to  fatty  degenera- 
tion of  the  heart.  It  has  been  seen  in 
other  forms  of  heart  disease,  especially  in 
valvular  disease  with  dilatation^  and  in 
atheroma  of  the  aorta.*  It  has  been  met 
with  even  more  frequently  and  at  all  ages 
in  affections  of  the  nervous  system,  in  cer- 
ebral hemorrhage,^  in  tumors  of  the  brain, 


1  Dubl.  Hosp.  Rep.  1818,  p.  216. 

2  Dubl.  Journal  of  Med.  Science  and  Dis- 
eases of  the  Heart,  August,  1846,  p.  324. 

3  Seaton  Reld,  Dub.  Hosp.  Gaz.  1860. 
■•  Hayden,  loc.  oit.  p.  632. 

=  Laycock,  M.  FothergiU,  &o.     The  writer 
VOL.  II.— 52 


ura?mia,  and  tubercular  meningitis.'  It 
has  frequently  been  seen  in  cases  in  which 
alfections  of  the  heart  and  brain  coexist. 
It  has  been  produced  artificially  in  ani- 
mals by  Filehne'^  by  the  injection  of  mor- 
phia and  subsequent  inhalation  of  ether 
and  chloroform.  It  lias  also  Iji.'en  obser\ed 
in  a  case  of  fatty  degeneration  of  the 
heart,  during  the  narcosis  which  fohowed 
a  fatal  injection  of  morphia,  and  also  in 
chloral  narcosis.  Its  probable  explana- 
tion lies  in  a  lowered  sensibility  of  the 
respiratory  centre  in  the  medulla  oblon- 
gata, as  was  suggested  first  by  Walshe,^ 
and  after  him  by  Laycock  and  Traube. 

A  form  of  dyspna'a  which  has  in  seve- 
ral instances  been  described  as  that  of 
Cheyne,  is  that  in  which  the  dyspnoea 
subsides  slowly  into  dozing  apnoea,  to  be 
broken  after  a  few  seconds  by  a  sudden 
rouse  to  conscious,  or  half-conscious,  dys- 
pnoea, which,  after  a  few  seconds,  slowly 
subsides.  This  occurs  rather  in  dilatation 
than  in  fatty  degeneration  of  the  heart. 
It  seems  readily  explicable  on  the  theory 
of  diminished  sensitiveness  of  the  respi- 
ratory centre  which  requires  a  voluntary 
or  half  voluntary  reinforcement.  The 
latter  is  only  excited  by  a  stronger  degree 
of  the  physiological  stimulus  (''anoxae- 
mia") than  the  former  ;  the  blood,  when 
well  aerated  by  the  dyspnoeal  respirations, 
ceases  to  excite  it ;  sleep  gradually  with- 
draws the  reinforcement,  and  the  respira- 
tory centre  ceases  to  act ;  the  apnoeal  ve- 
nosity  of  blood  increasing,  at  last  awakes 
the  higher  mechanism  to  renewed  action. 
But  the  true  Cheyne-Stokes  breathing 
differs  from  this  in  the  very  gradual  in- 
crease in  the  breathing,  from  shallow  to 
deep,  as  the  dyspnoea  comes  on.* 

has  also  seen  it  in  one  case  of  cerebral  hemor- 
rhage, and  has  been  informed  of  two  other 
cases  in  which  it  was  marked. 

1  Traube,  Roth. 

2  Berlin.  Klinische-Wochenschr.  1874,  Nos. 
13,  14,  32,  35. 

3  Diseases  of  the  Heart  and  Aorta.  Third 
Ed.  1862,  p.  345. 

■»  Several  theories  have  been  framed  to  ex- 
plain the  details  of  the  phenomena.  Traube 
accounted  for  the  slow  accession  of  the  dys- 
pnoja  by  supposing  that  the  venosity  of  the 
blood  first  excites  the  terminal  branches  of 
the  vagus  in  the  lungs,  which,  it  is  known, 
can  liberate  only  slight  reflex  respiratory 
movements,  too  slight  to  prevent  accumu- 
lating venosity  and  general  stimulation  of  the 
afferent  nerves,  producing  the  intenser  dys- 
pnoea. The  gradual  onset  of  the  returning 
respiration  is  not,  however,  difficult  to  ex- 
plain, for  it  is  the  natural  form  in  which  the 
physiological  stimulus  manifests  its  returning 
action  after  it  has  been  withdrawn  by  the 
abundant  aeration,  of  the  blood  in  the  dys- 
pnoeal breathing.  A  state  of  apncea  may 
easily  be  produced  in  health  by  a  series  of 
very  deep  respita,tions.     The  highly  oxyge- 
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In  some  cases  there  may  be  from  first  to 
last  no  embarrassment  of  the  breathing. 
Walshe  has  pointed  out  that  this  freedoin 
from  dj'spntt'a  may  accompany  even  the 
syncopal  and  apoplectic  seizures.  Cough 
is  sometimes  present  without  bronchitic 
or  other  cause. 

The  other  symptoms  referable  to  the 
general  system  are  in  the  main  those  of 
defective  blood  supply.  The  skin  is  pale, 
the  muscular  power  deficient,  the  surface 
and  extremities  cold  ;  the  mind  is  weak, 
often  depressed.  The  digestive  organs 
sufler;  anorexia  is  common.  Symptoms 
of  over-distension  of  the  venous  system 
are  rare.  Slight  cedema  may  occur,  but 
marked  dropsy  probably  never  occurs  as 
a  consequence  of  the  fatty  degeneration. 
It  sometimes  results  from  coexisting  dila- 
tation, especially  when  primary.  It  is 
only  under  such  a  condition  that  the 
urine  contains  albumen.  In  simple  fatty 
degeneration  of  the  heart  the  urine  pre- 
sents no  deviation  from  the  normal.  Co- 
existing degeneration  of  other  organs 
often  modifies  the  general  characters  of 
the  symptoms  of  tatty  degeneration. 


nated  blood  no  longer  stimulates  the  respira- 
tory centre  ;  no  besoin  de  respirer  is  felt,  and, 
except  by  a  voluntary  effort,  no  respiratory 
movement  is  made,  until,  after  a  few  seconds, 
the  slowly  increasing  state  of  blood  causes 
respiratory  movements,  slight  at  first,  after- 
wards deeper,  until  the  normal  respiration  is 
reached.  To  explain  the  degree  and  dura- 
tion of  the  dyspnoea,  as  well  as  its  gradations, 
Filehne  assumed  that  vaso-motor  spasm  causes 
continued  stimulation  of  the  respiratory  cen- 
tre, until  that  spasm  is  slowly  relaxed  by  a 
degree  of  aeration  of  the  blood  which  ceases 
to  stimulate  the  respiration,  and  thus  the 
slow  relaxation  of  the  spasm  causes  a  slow 
diminution,  and  finally  cessation,  of  the  re- 
spiratory movement.  He  found  that  by  simple 
alternate  compression  and  relaxation  of  the 
arteries  in  a  guinea-pig  (right  innominate 
and  left  subclavian)  he  could  produce  perfect 
Cheyne-Stokes  respiration.  In  further  con- 
firmation of  his  theory  he  states  that  he  has 
arrested  the  characteristic  breathing  by  in- 
halation of  nitrite  of  amyl. 

It  is  not  difficult  to  understand  the  origin 
of  this  form  of  respiration  in  cerebral  diseases, 
in  which  the  lowered  sensitiveness  of  the 
respiratory  centre  is  likely,  and  the  with- 
drawal of  higher  influence  may  leave  its 
tendency  to  rhythmical  action  free  to  modify 
a  series  of  its  actions.  Its  connection  with 
cardiac  diseases  is  less  easy  to  understand. 
Little's  theory  of  unequal  action  of  the  ven- 
tricles is  certainly  unsupported.  Hayden 
suggests  that  the  etiological  condition  is  athe- 
roma of  the  aorta  interfering  with  the  supply 
of  arterial  blood  to  the  peripheral  vessels. 
Tills  explains  the  occurrence  of  dyspnosa  bet- 
ter than  its  rhythmical  cessation.  Long-con- 
tinued over-stimulation  of  the  respiratory 
centre  may  possibly  lead  to  its  diminished 
sensitiveness. 


[Absence  of  symptoms  of  fatty  defen- 
eration of  the  heart  must  be  rare,  but  it 
is  sometimes  met  with.  In  the  case  of  a 
lady  well  known  to  me,  who  died  at  about 
sixty  years  of  age,  nothing  occurred  to 
show  failure  of  health  until  the  last  day  of 
her  life.  Her  phijtilquc  was  fine  ;  she  was 
accustomed  to  walk  two  or  three  miles  a 
day,  and  to  go  up  several  flights  of  .stairs 
without  inconvenience.  Autopsy'  showed 
rupture  of  a  decidedly  fatty  heart. — H.] 

CouESE  AND  Teemin-ations.  —  Tlie 
course  of  molecular  degeneration  of  the 
heart  varies  according  to  the  circum- 
stances under  which  it  arises,  and  espe- 
cially as  it  occurs  gradually  as  a  slow  de- 
generation, senile  or  premature,  or  acutely 
in  consequence  of  blood-poisoning. 

In  senile  degeneration  the  symptoms 
are  gradual  in  onset,  and  may  be  marked, 
or  may  be  very  obscure.  The  duratiou 
of  the  affection  may  be  long,  sometimes 
twelve  to  fifteen  years.  In  these  cases 
other  causes  often  increase  the  effect  of 
age,  and  may  be  to  some  extent  remova- 
ble, and  the  extension  of  the  degeneration 
may  be  arrested  for  a  considerable  time. 
Sooner  ,or  later  the  cardiac  failure  comes ; 
late,  if  the  conditions  of  a  tranquil  unemo- 
tional existence  can  be  secured  ;  soon,  if 
the  sufferer  has  still  to  face  the  storms  of 
life,  physical  and  moral.  In  an  acute  ill- 
ness, preceding  degeneration  of  the  heart 
prejudices  very  much  the  patient's  state. 
The  pulse  becomes  weak  and  irregular, 
often,  as  Kennedy  showed,  extremely  fre- 
quent ;  and,  if  the  acute  disease  be  at  all 
severe,  syncopal  failure  occurs.  Under 
other  conditions  the  end  maj'  come  as 
slow  failure,  or  sudden  stoppage  from 
loss  of  power,  or  from  rupture.  The  lat- 
ter occurs  in  a  considerable  proportion  of 
the  cases  in  which  the  disease  is  well 
marked.  When  the  coronary  vessels  are 
diseased  and  the  heart  degenerated,  the 
sudden  complete  obstruction  of  a  large 
branch  will  stop  the  damaged  heart.''  The 
more  acute  degeneration  commonly  oc- 
curs in  the  course  of  some  pyrexial  affec- 
tion. It  is  characterized  by  more  or  less 
sudden  failure  of  the  heart's  action,  out 
of  proportion  to  the  other  evidences  of  in- 
tensification of  the  general  disease.  The 
condition  usually  corresponds  with  a  high 
temperature,  and  often  occurs  before  the 
primary  disease  has  begun  to  subside. 
When  the  patient  recovers,  and  the  py- 
rexial stage  is  over,  the  action  of  the 
heart  may  become  very  infrequent  or 
may  remain  unduly  frequent. 

The  form  of  degeneration  which  suc- 
ceeds a  hemorrhage  is  marked  by  more 

['  This  case  occurred  in  the  practice  of  Dr. 
Lodge,  of  Merion,  Penna. — H.] 

2  Payne,  Brit.  Med.  Journal,  Feb.  5th, 
1870. 
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gradual  sinking,  the  patient  becomes 
weaker  and  weaker,  and  dies  astlienic  at 
the  end  of  a  fi-w  days  or  a  week  or  two, 
from  the  loss  of  blood. 

Diagnosis.— It  will  be  gathered  from 
the  preceding  remarks  tliat  the  diagnosis 
of  fatty  heart  is  ne^'er  easy  and  is  often 
difficult  or  impossible.  The  opinion  of 
Latham  that  the  existence  of  the  disease 
does  not  admit  of  positive  recognition, 
only  of  probable  conjecture,  is  "that  of 
most  later  authorities.  Many  of  the  symp- 
toms which  are  the  moist  uniformly  con- 
nected with  fatty  degeneration  of  the 
heart,  are  also  duo  to  so  many  other  con- 
ditions, that  they  have  not,  even  conjoint- 
ly, much  significance.  The ,  diagnosis,  as 
far  as  it  can  be  made,  depends  on  the  fol- 
lowing points  : — 

(1)  On  the  Simple  io.s.s  of  Pnircr. — A 
very  similar  loss  of  power  nvaj  be  due  to 
dilatation,  but  dilatation  diffuses  the  im- 
pulse and  enlarges  the  heart ;  neither 
effect  belongs  to  degeneration,  unless  dila- 
tation is  associated  with  it,  and  tlien  the 
muscular  degeneration  can  rarely  be  de- 
tected. Such  simple  loss  of  power  may, 
however,  occur  in  either  a  normal  or 
a  bypertrophied  heart.  In  each  it  has 
the  same  significance,  but  in  the  latter  the 
weakness  is  commonly  relative  only.  It 
needs  in  all  cases  to  be  carefully  distin- 
guished from  concealment  of  impulse  in 
consequence  of  over-distension  of  the  lung. 
A  mistake  may  be  avoided  by  attention 
to  the  other  signs  of  emphysema,  and 
especially  to  diminution  or  oljliteration  of 
the  superficial  cardiac  dulness,  which  al- 
ways occurs  when  a  distended  lung  pushes 
the  heart  away  from  the  chest  wall. 
Weakness  of  the  first  sound  of  the  heart 
is  also  most  valuable,  in  the  absence  of 
emphysema,  as  concurrent  evidence  of  the 
diminished  force  of  its  contraction.  Other 
symptoms  of  fatty  degeneration  are  of  less 
significance,  except  perhaps  slowness  of 
pulse,  which  is,  however,  rare  ;  the  spe- 
cial forms  of  dyspnoea  are  also  too  rare, 
and  they  are  also  too  equivocal,  to  be  of 
much  value.  Some  weight  has  been  at- 
tached to  the  sjrncopal  seizures  which 
occur  in  this  disease,  and  especially  to 
the  mixture  of  syncopal  and  cerebral 
symptoms.  Mental  depression  has  also 
received  attention  as  adding  weight  to 
other  symptoms.  Pallor  of  the  surface 
has  a  similar  significance. 

(2)  On  the  Presence  of  Similar  Degene- 
ration elsewhere. — Senile  degeneration  is 
in  some  persons  local,  much  more  com- 
monly it  is  general,  and  its  wider  mani- 
festation may  give  significance  to  cardiac 
symptoms,  which  alone  would  be  of  little 
import.  Of  these  degenerations  the  most 
important  are  those'  of  the  vascular  sys- 
tem, of  which  the  heart  is  part.  The 
smaller  vessels  are  accessible  to  direct 


examination,  and  their  degeneration  is 
manifested  by  hardness  and  tortuosity. 
Perhaps  of  nextsiguificance  is  the  change 
in  the  cornea  known  as  "arcus  senilis," 
and  «'hich,  since  it  was  shown  by  Canton 
to  depend  on  fatty  degeneration,  has  at- 
tracted much  attention  as  convenient  indi- 
cation of  a  diathetic  tendency  to  such  a 
change.  That  it  has  such  significance  in 
some  cases  is  unquestionable,'  and  it  has 
been  thus  accepted  by  Quain,  Barlow, 
Paget,  and  others.  But  its  value  may 
easily  be  over-rated.  Like  every  other 
local  degeneration,  it  may  be  part  of  a 
similarly  wide-spread  change  or  it  may  be 
an  isolated  phenomenon.  Tlie  latter  is 
the  ease  perhaps,  more  frequently  than 
the  former,  and  has  led  many  observers 
to  deny  that  any  ^\eight  can  be  attached 
to  it  as  evidence  of  fatty  degeneration  of 
the  heart.  Haskins^  has  recorded  twelve 
cases  with  no  affection  of  the  heart.  A 
wider  observation  has  shown  that  the 
truth  lies  between  the  two  extremes,  and 
that  the  arcus  senilis,  as  already  stated, 
may  give  weight  to  other  characters  but 
alone  is  of  little  significance.  Other  evi- 
dences of  degeneration  are  of  still  less 
value  ;  but  grayness  of  hair  is  probably  a 
stronger  evidence  of  degenerative  tenden- 
cies than  is  its  loss. 

(.3)  The  existence  of  a  recognized  cause  of 
fatty  degeneration  is  also  of  considerable 
value  as  an  aid  to  diagnosis.  Of  the  va- 
rious causes,  chronic  alcoholism  is  that 
which  is  most  frequently  associated  with 
the  degeneration ;  and  most  frequently 
assists  the  diagnosis. 

Progitosis.  —  Molecular  degeneration 
of  the  heart  is  always  serious,  but  its 
gravity  varies  much  under  different  cir- 
cumstances. The  condition  to  which 
danger  is  especially  related  is  the  persist- 
ence of  the  cause  of  the  degeneration.  As 
long  as  the  cause  lasts,  the  degeneration 
continues  and  increases.  Life  depends 
on  the  maintenance  of  the  functional 
power  of  the  walls  of  the  heart,  and  pro- 
gressive degeneration  must  sooner  or  later 
produce  death.  If  the  cause  of  the  de- 
generation ceases  to  act,  the  disease 
ceases  to  progress,  and  if  moderate  in  de- 
gree, may,  it  is  probable,  even  be  recov- 
ered from.  When  a  certain  point  of 
damage  has  been  reached,  the  condition 
seems^to  preclude  more  than  partial  resto- 
ration of  structure. 

The  forms  of  degeneration  which  occur 
in  acute  diseases  are  those  in  which  the 
immediate  danger  is  greatest,  but  at  the 
same  time  the  ultimate  prognosis  is  usu- 
ally favorable.  It  is  immediately  grave, 
because  the  heart  is  often  unable  to  resist 
the  prostrating  influence  of  the   general 


'  Liiithlen,  Virchow's  Archiv,  1871,  p.  91- 
'  Am.  Jour.  Med.  Sciences.  January,  1853. 
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disease.  It  is  ultimately  good,  because 
the  causal  disease  soon  ceases,  and  often 
before  the  change  in  the  heart  has  reached 
an  irreparable  degree.  After  the  acute 
illness  is  over,  the  patient  may  die  from 
the  subsequent  slow  failure  of  the  heart, 
but  frequently  he  recovers,  sometimes 
completely,  sometimes  with  some  perma- 
nent damage  to  the  substance  of  the 
heart. 

In  chronic  degeneration  the  immediate 
prognosis  is  less  grave,  but  the  ultimate 
prognosis  is  worse"  than  in  the  acute  cases. 
Those  are  the  most  hopeful  in  which  there 
exists  a  removable  cause  of  degeneration, 
such  as  the  consumption  of  alcohol. 
Where  the  malady  has  arisen  as  a  senile 
degeneration,  or  as  a  widely-spread  idio- 
pathic change,  and  the  conditions  of  life 
are  unalterable  for  good,  the  prognosis  is 
very  unfavorable.  It  is  worse  also  the 
earlier  in  life  the  patient  is  attacked, 
since,  as  Quain  pointed  out,  early  age 
often  entails  an  inability  to  obtain  that 
rest  which  alone  can  ward  off  the  conse- 
quences of  the  disease. 

The  fatty  degeneration  of  the  heart 
which  coexists  with  a  like  degeneration  in 
the  vessels  has  been  regarded  as  being  not 
without  advantages  :  adapted,  in  senile 
atrophy,  to  the  lessened  mass  of  blood,' 
and  diminishing,  by  the  lessened  strength 
of  contraction,  the  strain  to  which  rotten 
vessels  are  exposed.^ 

Treatment. — Advanced  fatty  degen- 
eration of  the  heart  is  generally  an  irreme- 
diable condition.  Something  may  be  done 
to  ward  oft'  its  effects,  but  little  to  restore 
the  heart  to  its  normal  state.  In  slight 
degeneration,  improvement,  even  perhaps 
recovery,  may  take  place.  The  great  end 
to  be  aimed  at  is  the  removal  of  the  cause. 
In  the  acute  degeneration  of  pyrexia 
there  is,  as  stated,  every  reason  to  believe 
that  a  state  of  granular  degeneration  may 
be  recovered  from,  when  the  cause  has 
ceased  to  act.  A  chief  object  in  treat- 
ment must  therefore  be  to  maintain  the 
strength  of  the  patient,  to  keep  his  heart 
going  by  judicious  stimulation  until  the 
disease  is  over.  General  tonics  will  then 
aid  recovery.  Strychnia  has  been  thought 
by  many  to  be  of  great  use. 

In  the  chronic  forms  of  degeneration 
there  is  frequently  little  room  for  thera- 
peutics. The  change  is  too  often  due  to 
conditions  beyond  lihe  influence  of  any 
means  at  our  disposal.  All  removable 
causes,  however,  such  as  chronic  alcohol- 
ism and  gout,  must  be  carefully  searched 
for,  and  their  influence,  if  possible,  re- 
moved or  neutralized.     A  fair  amount  of 

'  Crisp,  Treatise  on  the  Bloodvessels,  IS.'il, 
p.  363. 

2  Sir  W.  Jenner,  Address  to  the  British 
Med   Association,  1869. 


nitrogenous  food  is  necessary.  Restric- 
tion of  fat  is  of  more  doubtful  benefit. 
Tonics  are  useful — iron,  quinine,  or  strych- 
nine. Digitalis  has  been  recommended 
to  strengthen  the  fibres  which  are  weak- 
ened but  not  destroyed.  Walshe  says  it 
is  most  useful  where  the  pulse  is  frequent 
and  dilatation  coexists.  If  the  degenera- 
tion can  be  arrested,  hypertrophy  of  the 
remaining  fibres  may  occur,  and  help  to 
restore  the  functional  poA\er  of  the  heart. 

In  every  form  of  degeneration  care 
must  be  taken  not  to  overtax  the  heart. 
Its  weakened  texture  is  easily  damaged 
still  fui'ther,  and  approximate  health  de- 
pends on  the  avoidance  of  exertion,  &c. 
Effort  with  closed  glottis  must  be  espe- 
cially avoided,  such  as  pulling  on  boots, 
lifting  weights,  straining  at  stool ;  the  lat- 
ter has  in  several  instances  been  the  im- 
mediate cause  of  cessation  of  the  heart's 
action.  All  causes  of  syncope  must  also 
be  carefully  avoided.  In  acute  iUness, 
the  horizontal  posture  must  be  carefully 
maintained  as  long  as  the  cardiac  failure 
continues,  and  it  must  be  left  off  with 
caution.  The  general  health  must  be 
carefully  attended  to.  A  life  in  the  open 
air  is  strongly  praised  for  such  cases  by 
Stokes.  The  digestive  organs  must  be 
put  right,  and  the  heart  preserved  from 
every  cause  of  embarrassment  to  its 
action. 

Stimulants  are  needful  for  the  cardiac 
failure,  and  a  diffusible  stimulant  may  be 
kept  at  hand  for  the  syncopal  attacks. 
Coffee  has  been  strongly  praised  by  Des- 
nos  and  Huchard  in  the  degeneration  of 
smallpox. 

Hayden  has  found  the  nitrite  of  amyl 
of  service  in  the  paroxysms  of  rhythmical 
dyspnoea.  It  is  equally  useful  in  the  at- 
tacks of  suflbcative  oppression  or  anginal 
pain. 

Pain  may  be  relieved  by  sedatives  such 
as  have  been  recommended  for  the  pain 
in  dilatation  of  the  heart.  But  equal 
caution  is  needful  respecting  the  use  of 
opiates,  especially  by  hypodermic  injec- 
tion. I  have  known  half  a  grain  of  mor- 
phia, injected  hypodermically,  followed 
by  death,  of  which  there  was  no  premoni- 
tion. Ormerod  relates  a  case  in  which 
the  same  quantity  was  taken  by  the  mouth, 
and  death  occurred  during  the  ensuing 
sleep.  Chloroform  should  not  be  inhaled  ; 
ether  should  be  employed  instead.  In  a 
large  majority  of  cases  of  death  while 
under  the  influence  of  chloroform,  fatty 
degeneration  of  the  heart  has  been  found. 


ElJPTUEB    OF  THE   HeAET. 

This  accident  occurs  in  a  considerable 
proportion  of  the  cases  of  fatty  degenera- 
tion, both  simple  and  associated  with 
overgrowth  of  fat.     Conversely,  fatty  de- 
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generation  is  by  far  the  most  common 
cause  of  rupture.  SpoutanL'ous  rupture 
never  occurs  in  a  healthy  heart,  and  the 
number  of  cases  due  to  any  other  cause, 
as  abscess,  or  aneurism,  or  deep  endocar- 
dial ulceration,  is  very  small.  Out  of  one 
hundred  cases  of  rupture  collected  by 
Quain,'  in  seventy-seven  fatty  degenera- 
tion was  detected  by  the  microscope,  and 
of  the  remainiug-  cases,  in  all  but  two 
either  softening  was  noticed,  or  the  state 
of  the  heart  was  not  mentioned.  It  is 
thus  probable  that  in  at  least  nine-tenths 
of  the  cases  of  rupture  fatty  degeneration 
is  the  condition  of  the  cardiac  wall  to 
which  the  accident  is  due. 

The  degeneration  which  permits  rup- 
ture is  rarely  uniform  througliout  the 
whole  of  the  cardiac  walls.  Uuiform  de- 
generation causes  uniform  weakening ; 
the  force  of  contraction  is  lessened,  and 
there  is  no  spot  specially  incompetent  to 
bear  the  lessened  strain.  It  is  when  the 
degeneration,  as  is  so  commonly  the  case, 
is  unequal,  and  especially  when  the  de- 
generation in  a  limited  area  reaches  a 
high  degree,  that  rupture  takes  place. 
The  contraction  of  the  more  healthy  por- 
tions of  the  cardiac  wall  puts  upon  the 
more  rotten  portion  a  strain  which  the 
former  can  bear,  but  which  the  latter  is 
quite  unable  to  bear.  This  unequal 
change  is  the  form  which  is  associated,  as 
its  immediate  cause,  with  local  and  de- 
generative, rather  than  with  general  or 
inflammatory  causes.  It  rarely,  for  in- 
stance, results  from  the  damage  to  the 
cardiac  wall,  from  endo-  and  pericarditis, 
or  from  pyrexia  ;  whereas  it  is  common 
in  the  degeneration  secondary  to  unequal 
fatty  growth  and  infiltration,  and  still 
more  f'requent  in  tliat  which  results  from 
vascular  obstruction,  chronic  or  acute. 
It  is  not  uncommon  to  find  a  degenerated 
or  thrombosed  branch  of  the  coronary 
artery  going  straight  into  a  patch  of  in- 
tense fatty  degeneration  in  which  the 
rupture  has  occurred. ^  The  sudden  oc- 
clusion of  a  vessel  by  embolism  may  cause 
a  similar  patch  of  softening. 

There  is  another  way  in  which  ru^Dture 
has  sometimes  been  produced  by  the  asso- 
ciation of  diseased  vessels  and  fatty 
change.  The  degenerated  vessels  may 
give  way ;  the  resulting  extravasation 
readily  tears  its  way  in  the  softened  tissue, 
and  may  reach  the  surface,  being  assisted, 
no  doubt,  by  the  contractions  of  the  heart. 
The  systole  of  the  heart  empties  its  ves- 
sels of  blood,  and  when  a  hemorrhage  has 
occurred  into  the  substance  of  the  wall, 
the  contraction  must  compress  the  elTused 
blood,  and  force  it  in  the  direction  of  least 
resistance.     It  is  not  uncommon  to  find 

'  Lumleian  Lectures,  Lancet,  1872. 
°  Quain,     Path.    Trans,    iv.    80.       Simon, 
Berl.  Klin.  Wochensohrift,  1872,  No.  45. 


more  than  one  extravasation  in  the  wa' 
of  the  heart. '  Such  hemorrhages  are  sai. 
to  be  sometimes  the  result  of  embolism. 

The  chief  other  causes  of  rupture,  an 
eurisni  of  the  licart,  cysts  in  its  walls,  &c. 
are  considered  elsewhere. 

The  influence  of  the  degenerative  con 
ditions  is  seen  in  the  effect  of  age  on  th 
occurrence  of  rupture  of  the  heart.  Th 
accident  occurs  chiefly  in  the  old.  Of  th 
cases  collected  by  Quain,  two-thirds  wer 
over  60.  The  mean  of  forty-eight  case 
has  been  found  to  be  68  years.  ^  Mos 
collections  of  cases  have  shown  the  acci 
dent  to  be  more  frequent  in  the  male  sex 
but  Quain 's  statistics  give  an  equal  num 
ber  of  cases  in  each  sex.  Occasionally 
hereditary  predisposition  has  appeared  I 
influence  the  occurrence,  and  even  th 
seat  of  rupture,  perhaps  by  similarity  o 
vascular  distribution.  A  classical  in 
stance  is  the  death  of  George  II.  and  hi 
relation,  the  Princess  of  Brunswick,  o 
rupture  of  the  right  ventricle. 

In  primary  rupture  of  the  heart  th' 
immediate  cause  of  the  tear  is  probably  : 
contraction  of  undue  strength,  the  straii 
upon  the  fibres  being  greater  than  the  de 
generated  texture  can  resist.  Thus  th 
accident  has  commonly  occurred  durini 
conditions  of  excited  action  of  the  heart 
during  unusual  eftbrt,  such  as  running  t( 
catch  a  train,  lifting  a  weight,  cough 
straining  at  stool,^  or  during  emotiona 
excitement.  Of  twenty-four  cases  col 
lected  bj'  Barth,  in  five  death  occurre< 
during  the  act  of  defecation.  Sometime 
no  undue  exertion  can  be  traced,  thi 
symptoms  come  on  suddenly  while  thi 
patient  is  at  rest,  even  during  sleep  .* 

All  parts  of  the  muscular  substance  o 
the  heart  are  liable  to  rupture.  It  ha: 
occurred  in  the  walls  of  each  ventricle,  o 
each  auricle,  in  the  septum  between  thi 
ventricles,  and  in  the  papillary  muscles 
It  is,  however,  far  more  frequent  in  thi 
left  ventricle  than  elsewhere.  All  statis 
tics  agree  in  showing  that  the  left  ventri 
cle  isUie  seat  of  rupture  in  three-quarteri 
of  the  cases,  and  that  it  is  at  least  twici 
as  frequent  in  the  anterior  as  in  the  pos 
terior  wall.  The  usual  seat  is  near  anc 
parallel  to  the  septum,  and  not  far  fron 
the  apex.  About  twelve  per  cent,  of  thi 
cases   occurred    in    the    right    ventricle 


1  Colin,  Gaz.  des  Hopltaux,  1867,  p.  104. 

2  In  the  few  cases  on  record  of  rupture  o 
the  heart  at  earlier  ages,  most  were  due  ti 
other  causes  than  fatty  degeneration.  Ii 
rupture  of  the  left  ventricle,  for  Instance,  ii 
a  wotnan  aged  49,  described  by  Gregorie  (Vir 
chow,  Jahresb.  1870),  the  cause  was  the  per 
foration  of  a  circular  ulcer,  probably,  smci 
the  woman  was  the  subject  of  constitutiona 
syphilis,  due  to  a  softened  gumma. 

'  Arch.  Gen.  de  Mfid.  1871. 
"  Quain,  Path.  Trans,  i.  62. 
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about  six  per  cent,  in  the  right  auricle  ; 
while  only  two  or  three  per  cent,  have 
occurred  in  the  wall  of  the  left  auricle 
and  in  the  septum. 

The  size  of  the  rupture  varies  from  a 
point  scarcely  recognizable  to  an  inch  in 
length.  It  may  be  larger  on  the  inner 
surface  than  on  the  outer  surface.  Some- 
times it  is  larger  outside,  and  the  inner 
opening  may  be  small,  and  concealed 
among  the  columnfe  carnese.  When  the 
latter  is  the  case,  Blaud  thought  that  the 
rupture  had  occurred  from  without  in- 
wards. The  course  of  the  rent  is  often 
oblique,  so  that  inner  and  outer  openings 
do  not  correspond.  It  is  usually  parallel 
to  the  muscular  fibres,  less  frequently 
across  them.  The  rupture  is  usually  sin- 
gle ;  sometimes  there  are  several  partial 
ruptures,  and  one  complete.  A  coagulum 
usually  lies  between  the  lips  of  the  rent, 
and  the  cavity  of  the  pericardium  is 
usually  filled  with  clot. 

A  morbid  state  of  the  heart,  to  which 
the  rupture  may  be  ascribed,  is  always 
present.  In  the  rare  cases  in  which  fatty 
degeneration  or  softening,  or  other  change, 
lias  not  been  detected,  degeneration  of 
the  coronary  arteries  has  been  found  when 
looked  for,  and  the  rupture  has  probably 
been  produced  by  interstitial  hemorrhage. 

Symptoms. — Sudden,  intense  pain  usu- 
ally marks  the  occurrence  of  the  rupture. 
The  pulse  becomes  at  once  extremely 
weak  and  irregular,  and  soon  impercept- 
ible. There  is  pallor  and  coldness  of  the 
surface,  consciousness  is  lost,  the  patient 
may  vomit,  respiration  ceases,  and  death 
occurs  in  a  few  moments.  Sometimes 
consciousness  is  lost  before  any  manifes- 
tation of  pain  can  be  made.  The  person 
falls,  pallid  and  unconscious,  a  few  breaths 
are  drawn,  and  he  is  dead.  In  seventy- 
one  out  of  one  hundred  cases  of  rupture, 
collected  by  Quain,  death  was  thus  rapid. 
Occasionally  the  patient  lives  for  several 
hours,  even  for  a  few  days,  with  intense 
cardiac  distress,  and  evidence  of  cardiac 
failure.  The  pain  may  extend  down  the 
left  arm,  sometimes  down  the  right  arm 
also.  Vomiting  is  troublesome,  and  has 
been  referred  to  the  irritation  of  the  fibres 
of  the  pneumogastrio  by  the  slowly  pro- 
gressing rent.  It  may  be  accompanied  by 
diarrhoea  so  intense  that  an  attack  of 
cholera  is  simulated. '  In  a  few  cases  the 
course  of  the  symptoms  is  less  regular. 
Some  improvement  takes  place,  and  then 
the  symptoms  recur.  Walshe  believes 
these  stages  represent  the  rupture  of  suc- 
cessive laj'ers  of  the  cardiac  wall.  In  a 
case  recorded  by  Crisp^  vomiting  and  pain 
for  several  hours  were  followed,  before 

1  Land,  Norsk  Maga.  fiir  Laegevidsk,  Bd. 
23,  p.  103.     Vlrchow,  Jaliresb.  1870,  ii.  96. 
«  Path.  Trans,  i.  62. 


death,  by  the  cessation  of  the  pain.  Five 
cases  out  of  one  hundred  collected  by 
Quain  lived  forty-eight  hours.  One  lived 
a  week.  In  some  of  the  cases  in  which 
the  patient  lived  for  a  few  days  the  rup- 
ture was  through  the  septum  only.'  A 
case  is  on  record  of  rupture  through  the 
posterior  wall  in  which  the  patient  lived 
for  six  days. 

When  the  patient  lives  sufficiently  long 
to  allow  a  physical  examination  of  the 
chest  to  be  made,  the  pulsations  of  the 
heart  are  found  to  be  imperceptible,  in- 
crease in  the  cardiac  dulness  may  be  rec- 
ognized just  before  death,  or  for  some 
hours  previously,^  Probably  in  such  a 
case  the  rupture  is  at  first  small,  blood 
escapes  into  the  pericardium,  slowly,  and 
chietiy  at  the  period  of  complete  disten- 
sion of  the  heart,  and  the  accumulatiou  of 
blood  in  the  pericardium  lessens  the  de- 
gree of  diastolic  distension  of  the  heart, 
and  of  the  escape  of  blood.  A  fall  of  tem- 
perature of  3^°  C.  was  observed  in  Liou- 
ville's  case. 

Bupture  of  the  papillary  muscles  and 
chorda;  tendinese  give  rise  to  sudden  but 
less  urgent  symptoms,  and  are  described 
in  the  article  on  Diseases  of  the  Valves  of 
the  Heart. 

Diagnosis. — From  simple  syncope,  and 
from  all  forms  of  cerebral  loss  of  conscious- 
ness, rupture  of  the  heart  is  distinguished 
by  the  sudden,  intense  pain.  Where  pain 
is  absent  death  is  usually  too  rapid  to  per- 
mit diagnosis.  The  cessation  of  the  pulse 
is  peculiar  to  rupture,  and  distinguishes 
it  from  other  less  grave  causes  of  cardiac 
pain,  as  angina  pectoris.  From  rupture 
of  an  aneurism,  that  of  the  heart  may 
be  distinguished  only  by  the  rapidity  of 
the  symptoms,  and  by  the  absence  of  the 
physical  signs  of  pericardial  eifusion.  The 
pain  and  vomiting  may  cause  a  slow  case 
to  be  mistaken  for  gastric  disturbance  ;' 
the  profound  syncopal  symptoms,  and  the 
seat  of  the  pain  should  prevent  such  an 
error. 

Pkognosis.— Complete  rupture  of  the 
heart  is  of  necessity  fatal.  It  is  rarely, 
indeed,  that  the  occasion  for  a  prognosis 
presents  itself.  In  cases  of  slower  rup- 
ture, where  the  tear  is  at  first  incomplete, 
the  prognosis  is  scarcely  less  certain.  Xo 
case  is  on  record  in  which  a  spontaneous 
rupture  has  been  shown  to  have  h(?aled. 
The  manner  in  which  wounds  of  the  heart 
sometimes  heal  suggests  the  possibility  of 
a  like  result  in  rupture  ;  but  the  diseased 
state  of  the  walls  which  permitted  the 

'  De  Barry,  Arch.  f.  Klin.  Med.  vii.  152. 

2  Liouville,  Gaz.  de  Paris,  1868,  Ko.  50. 
Simou,  Berl.  Klin.  Wochenschrift,  1872,  No. 
45. 

3  Thompson,  Lancet,  1871,  ii.  635. 
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rupture  seems  to  preclude  any  attempt  at 
cicatrization.  It  is  just  possible,  how- 
ever, that  a  partial  rupture  of  a  compara- 
tively healthy  heart,  by  interstitial  hem- 
orrhage, may,  with  careful  treatment, 
heal.  One  or  two  cases  are  on  record  in 
which  the  symptoms  of  partial  rupture 
passed  away,  and  it  is  possible  that  they 
may  have  been  of  this  character. 

Treatjeent.  —  In  complete  rupture 
death  is  too  speedy  to  permit  treatment. 
Where  the  symptoms  are  of  slower  prog- 
ress, and  the  rupture  partial  only,  an  at- 
tempt may  be  made  to  prevent  its  exten- 


sion. The  tearing  force  bcino-  in  ; 
probability,  due  to  the  contractions  of  tl 
heart,  these  must  be  reduced  to  a  mir 
mum.  Absolute  rest  should  be  secure 
Aconite  may  be  given  for  the  double  pu 
pose  of  thus  lessening  the  force  of  tl 
heart,  and  of  relieving  pain.  No  slim 
lants  should  be  given.  Ice  should  1 
sucked  and  stimulating  applications  ■ 
the  epigastrium,  such  as  chloroform,  ( 
spongo-pilinc,  or  camphor  liniment,  ms 
lessen  the  vomiting  and  alford  some  reli 
to  the  pain.  There  is  only  too  certai 
reason  to  fear  a  steady  increase  in  tl 
symptoms. 


FIBROID  DISEASE  OF  THE  HEAET. 

By  W.  R.  Gowers,  M.D. 


SYNOiSfYJiS.— ribroid  Infiltration  ;  Fi- 
broid Transformation  (Ormerod) ;  Con- 
nective Tissue  Hypertrophy  (Quain);  Cir- 
rhosis of  the  Heart ;  Induration  of  the 
Heart ;  Chronic  Myocarditis  ;  Schwielen 
des  Herzfleisches. 

DEFiisriTioisr. — Fibroid  disease  of  the 
heart,  cardiac  fibrosis,  as  it  may  be  termed, 
consists  in  an  increase  in  the  interstitial 
connective  tissue,  without,  or  more  com- 
monly with,  a  secondary  atrophy  of  the 
muscular  fibres. 

The  change  may  affect  the  whole  heart 
in  slight  degree,  or  a  limited  portion  in  a 
high  degree.  Increase  in  the  interstitial 
fibrous  tissue  of  the  heart  may  result  from 
chronic  inflammation,  and  all  forms  of 
fibroid  disease  are,  therefore,  by  some  au- 
thorities, regarded  as  forms  of  myocar- 
ditis. But  the  condition  may  certainly 
arise  by  a  slow  chronic  process,  in  which 
no  characteristic  of  inflammation  can  be 
traced. 

History. — Induration  of  the  heart, 
when  considerable,  is  so  obvious  a  morbid 
state  that  it  early  attracted  attention. 
It  is  said  to  have  been  described  in  1520 
by  Benivenius,  a  Florentine  physician. 
Senac  and  Morgagni  noticed  its  occur- 
rence. Fothergill  recorded  a  case  in 
which  the  heart  was  examined  by  John 
Hunter.'  Corvisart  described  an  exam- 
ple in  which  the  ventricles  sounded  like 
horn  when  struck,  and  grated  under  the 
knife.   Laennec,  Bcrtin,  Bouillaud,  Hope, 

'  Med.  Obs.  and  Inq.  v.  1774,  p.  252. 


all  described  it,  and  the  last  three  ob 
servers  regarded  it  as  an  effect  of  chronii 
inflammation.  Rokitansky  described  i 
in  its  relation  to  aneurism  of  the  heart 
i^Iauy  cases  have  been  brought  before  th( 
Pathological  Societv,  and  the  disease  ha: 
been  the  subject  of  special  study  in  thii 
country  by  Quain'  and  Hilton  Fagse, 
in  Germany  by  Skoda,"  Dittrich,*  auc 
Skrzeczka,"  and  in  France  by  Pelvet.** 

Etiology.— The  causes  of  fibroid  de^ 
generation  are  still  little  known.  It  is 
certainly  more  fi-equent  in  men  than  ir 
women,  and  chiefly  occurs  during  or  aftei 
middle  life.  The  right  side  of  the  heart 
is  said  to  be  aflected  occasionally  in  fa3tal 
life.  It  is  not  commonly  associated  with 
fibroid  degeneration  of  other  organs,  and 
it  seems  not  specially  related  to  the  habits 
or  conditions  of  life  of  the  individual. 
Walshe  believes,  however,  that  it  is  some- 
times due  to  chronic  alcoholism.  Its  oc- 
currence is  chiefly  influenced  by  local 
causes.  Long-continued  intermitting  con- 
gestion of  the  heart  causes,  as  Jenner' 
showed,  toughening  and  induration  of  the 
organ,  with  increase  in  the  interstitial 
tissue.     The  frequent  existence  of  fibroid 

'  Lumleian  Lectures,  1872;  Lancet,  1872, 
vol.  i. 

2  Path.  Trans.  1874,  p.  64. 

3  Wiener  Wochensohrift,  1856.  Med.  Zei- 
tung,  1869. 

*  Prager  Vierteljahreschrift,  1852. 

6  Vircliow,  Archiv,  1857,  xi.  176. 

s  Des  Aii^vrysmes  du  Cceur.     Paris,  1867. 

'  Med.-Chir.  Trans,  xliii. 
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overgrowtli  in  hj'perlrophy  of  the  heart 
is  probably  due  to  the  congestiou  which 
results  from  the  cause  of  the  hypertrophy. 
Local  inflammation  may  result  in  fibroid 
change,  as  in  the  superficial  layers  of  the 
heart  after  pericarditis.  Where  the  fibro- 
sis is  limited  in  area,  it  has  also  been 
ascribed  to  an  extension  to  the  wall  of 
adjacent  endo-  or  pericarditis,  but  Hilton 
Fagge  has  suggested  that  the  traces  of 
inflammation  which  are  found  may  be 
secondary  to  the  fibroid  change,  and  can- 
not be  taken  as  proof  of  such  an  origin. 
Injuries,  blows  on  the  precordial  region, 
have  been  assigned,  in  some  cases,  as  the 
cause  of  the  symptoms.  Lastly,  there  is 
clear  evidence  that  syphilis  is  capable  of 
causing  local  indurations  of  the  heart ; 
most  probably  by  the  transformation  into 
fibrous  tissue,  of  gummatous  growths. 

Pathological  Anatomy. — The  slight- 
er diftused  form  of  fibrosis  may  aftect  the 
whole  heart,  or  only  one  chamber.  The 
intenser  form  is  usually  limited  to  a  por- 
tion of  one  chamber.  Occasionally  a  high 
degree  of  fibroid  growth  may  extend 
around  the  heart,  and  has  been  described 
as  a  true  "stenosis  of  the  heart.'"  In 
the  fibroid  change  secondary  to  pericar- 
ditis the  outer  layers  of  the  heart  are 
most  affected,  and  sometimes  one-half  of 
the  thickness  of  the  wall  may  be  trans- 
formed into  fibrous  tissue. 

Tlie  local  forms  of  fibrosis  affect  the 
papillary  muscles  more  frequently  than 
any  other  parts.  These  may  be  entirely 
transformed  into  fibrous  tissue  of  tendinous 
aspect.  More  rarely  the  wall  of  the  heart 
is  the  seat  of  circumscribed  changes,  es- 
pecially the  neighborhood  of  the  apex. 
They  are  also  found  in  the  septum,  and 
in  the  posterior  wall  at  the  base.  In  the 
right  ventricle  the  degeneration  is  usually 
near  the  base.  The  local  forms  are  com- 
monly most  marked  towards  the  inner 
surface  of  the  wall.  If  the  whole  thick- 
ness of  the  wall  is  affected,  it  is  rendered 
thinner,  even  apart  from  aneurismal  bulg- 
ing. The  endocardium  over  the  degene- 
ration is  often  thickened. 

The  diffuse  fibrosis  renders  the  wall  of 
the  whole  heart  tougher,  more  resistant 
to  the  fingers  and  knife.  Sometimes, 
when  the  new  tissue  is  soft,  and  the  mus- 
cular fibres  are  degenerated,  the  consist- 
ence may  not  be  increased,  may  even  be 
diminished.  The  change  may  alter  very 
little  the  naked-eye  appearances,  or  the 
enlarged  intermuscular  septa  may  be  visi- 
ble in  the  cut  section.  The  localized 
change  usually  presents  a  glistening  fibrous 
appearance,  gray  or  white,  sometimes  of 
a  greenish  or  bluish  tint.  The  section 
may  have  a  spongy  appearance.  (Hilton 
Fagge.)    "Where  less  advanced,  whitish 


'  Dittricli,  loc.  oit. 


bands  and  tracts  of  fibrous  tissues  may  be 
seen  in  the  muscular  substance.  In  some 
cases  several  separate  areas  are  affected. 
Occasionally  calcareous  deposits  have  been 
found  in  the  changed  tissue. 

Uuder  the  micioscope  the  localized 
forms  present  well-developed  fibrous  tis- 
sue with  nuclei.  In  more  recent  cases  a 
fusiform  cell-growth  has  been  found,  de- 
veloping into  fibres.  It  is  said  to  begin 
around  the  bloodvessels,  in  the  intermus- 
cular septa,  Avith  an  infiltration  of  nuclei 
and  leucocyte-like  cells.  Sometimes,  it  is 
said,  the  new  substance  appears  very  ob- 
scurely fibrillated  or  amorphous,  and  may 
undergo  fatty  degeneration.  Pelvet  has 
seen  much  elastic  tissue  in  some  speci- 
mens. Through  the  fibrous  tissue  the 
muscular  fibres  may  be  seen  passing, 
lessened  in  number,  sometimes  narrowed 
by  pressure,  or  the  seat  of  fatty  degenei'a- 
tion.  It  is  rare  for  them  to  disappear 
entirely.  Occasionally  the  degeneration 
is  in  excess  of  the  development  of  fibrous 
tissue,  and  the  affected  area  softens. 

Consequences. — The  effect  of  fibrosis 
on  the  form  and  size  of  the  heart  varies. 
Hypertrophy  and  dilatation  usually  co- 
exist with  the  diffuse  change,  and  some- 
times the  overgrowth  of  the  muscular  and 
fibrous  tissues,  advancing  ^«ri  j;a.?si«,  may 
enlarge  the  heart  to  vast  dimensions,  as 
in  the  specimen  preserved  in  St.  George's 
Hospital  and  described  by  Quain.'  The 
increase  in  the  fibrous  tissue  which  re- 
sults from  congestion  is  commonly  greater 
in  the  right  ventricle  than  the  left.  Lo- 
calized fibrosis  also  often  occurs  in  hj^per- 
trophied  hearts,  although  it  may  be  found 
in  hearts  which  are  normal  in  size.  The 
cavity  may  present  little  change,  or  it 
may  be  generally  dilated.  More  com- 
monly the  wall  of  the  affected  spot  is 
bulged  out  into  an  aneurism.  (See  Aneu- 
rism of  the  Heart. ) 

Symptoms.  —  The  necessary  effect  of 
fibrosis  of  the  heart  will  be,  as  Corvisart 
clearly  taught,  to  lessen  its  contractile 
power.  The  diffused  form,  therefore,  pro- 
motes dilatation  or  lessens  the  effects  of 
the  hypertrophy  which  it  accompanies. 
The  symptoms  of  the  localized  form,  in 
marked  cases,  have  commonly  been  those 
of  cardiac  weakness.  Dyspnoea  and  dropsy 
have  been  the  chief  troubles,  and  in  their 
general  character  the  symptoms  resemble 
those  of  dilatation  of  the  heart.  The  im- 
pulse is  weakened."    The  first  sound  is 

■  Lumleian  Lectures,  loc.  clt. 

2  Laennec  taught  that  induration  increases 
the  firmness  of  the  heart's  contraction  ;  but 
this  was  probably  a  hasty  conclusion  from 
the  firmness  of  hypertrophied  and  strongly- 
contracted  hearts. 
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weak  and  toneless,  and  it  has  been  no- 
ticed to  be  much  weaker  over  the  left 
than  over  the  right  ventricle,  when  the 
former  was  most  affected.  A  systolic 
niurnmr  has  been  present  in  many  cases, 
due,  in  some,  to  regurgitation  from  fibro- 
sis of  papillary  muscles.  The  pulse  is 
weak,  and  has  been,  in  some  cases,  very 
infrequent ;  only  thirty  beats  per  minute 
have  been  noted.  Cardiac  pain  is  present 
in  a  considerable  number  of  the  cases. 
In  many  instances,  however,  the  symp- 
toms have  been  entirely  latent.  These 
differences  depend  no  doubt  partly  on  the 
extent  and  position  of  the  fibrosis,  affect- 
ing the  action  of  the  rest  of  the  muscular 
tissue  more  in  some  cases  than  iu  others. 
Death  in  man3'  instances  has  been  sudden, 
apart  from  the  rupture,  or  even  the  exist- 
ence of  an  aneurism. 


Diagnosis.  —  Fibroid  degeneration  o: 
the  heart  is  at  present  hardly  more  thar 
a  pathological  curiosity,  for  it  is  doulitfu 
whether  it  has  ever  been  recognized  dur^ 
ing  life.  Its  detection,  apart  from  the 
signs  of  aneurism  of  the  heart,  must  de^ 
pond  on  the  symptoms  of  cardiac  dilata- 
tion without  its  pliysical  signs. 

Treatment. — The  treatment  needec 
is  tliat  for  cardiac  weakness — for  the  dila 
tation  which  it  resembles  in  its  effects 
Rest,  the  avoidance  of  all  strain  on  tin 
circulation,  and  the  administration  o 
digitalis,  to  strengthen  the  remainin< 
fibres,  are  the  chief  measures.  If  thcr( 
is  any  suspicion  of  syphilis,  iodide  of  po 
tassium  should  be  given,  although  it  ii 
doubtful  whether  the  stage  of  iuduratioi 
can  be  modified  by  that  drug. 


DISEASES  OF  THE  ORGAJSS  OP  CIRCULATION.- Coi^r/i^p^i,. 


B.  Associated  Oeganic  Changes. 
Mediastinal,  Tu3ioes. 


ON  MEDIASTII^AL  TUMOES. 

By  R.  Douglas  Powell,  M.D.,  F.R.C.P. 


The  'Mediastinum  is  that  central  space 
situated  beliind  tlie  sternum  and  between 
tlie  pleurse  wliich  is  occupied  by  tlie  heart 
and  tlie  great  vessels  connected  with  it, 
the  trachea  and  its  main  divisions,  the 
pneumogastric  and  phrenic  nerves,  and 
the  thymus  and  bronchial  glands. 

The  lungs  with  their  pleural  coverings 
are  closely  applied  on  either  side  of  this 
region,  their  anterior  margins  overlapping 
it  in  front  to  an  unequal  extent  on  the 
two  sides,  so  that  in  health  the  dulness  on 
percussion  that  the  solid  contents  of  the 
mediastinum  would  naturally  yield  is  in 
a  great  measure  obscured,  and  permitted 
to  become  apparent  only  at  the  upper  part 
of  the  sternum  and  over  the  triangular 
area  of  the  heart's  dulness.  In  emphy- 
sema of  the  lungs  the  mediastinum  may 
be  yet  more  completely  covered  up  ;  in 
other  pulmonary  affections  attended  with 
diminution  of  bulk,  it  may  become  un- 
covered on  one  side  or  on  both,  giving  rise 
to  some  singular,  and  at  times  perplexing, 
distortions  of  the  mediastinal  dulness 
without  any  corresponding  disease  within 
the  space  itself.  The  division  of  the  in- 
terpleural space  into  anterior  and  pos- 
terior mediastinum  is  entirely  arbitrary, 
the  former  term  being  loosely  applied  to 
that  portion  of  the  space  in  front  of  the 
trachea  and  the  roots  of  the  lungs,  the 
latter  to  that  portion  situated  behind  this 
plane.  The  mediastinum  is  in  health 
altogether  obscured  to  us  from  behind  by 
the  spine  and  the  thick  posterior  margins 
of  the  lungs  closely  in  contact  with  it. 

Our  present  concern  being  only  with 
morbid  growths  affecting  the  mediasti- 
num, we  shall  refer  to  such  other  diseases 
as  aneurism,  abscess,  pericardial  effusion, 
&e., — only  in  so  far  as  they  affect  diag- 
nosis. 
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Yaeieties,  Etiology. —  Carcinoma,' 
sarcoma,  and  lymphoma  are  the  three 
varieties  of  morbid  growth  which  may 
give  rise  to  tumor  in  the  mediastinum. 
Since  the  time,  only  a  few  years  ago,  when 
attention  in  this  country  began  to  be 
more  closely  directed  to  the  finer  distinc- 
tions, based  on  anatomical  structure, 
which  separate  true  cancers  from  other 
tumors,  and  these  from  one  another — an 
inquiry  first  entered  upon  by  Professor 
Virchow,  and  largely  stimulated  and 
promoted  by  the  labors  of  the  Morbid 
Growths  Committee  of  the  Pathological 
Society  of  London — the  rarity  of  primary 
carcinoma  of  the  mediastinum  has  be- 
come more  evident,  and  a  large  propor- 
tion of  the  cases  that  only  a  short  time 
ago  were  designated  scirrho-encephaloid, 
or  scirrhous,  or  soft  cancer,  would  now  be 
classed  amongst  the  sarcomata  or  the 
lymphomas.  Still,  cases  of  true  cancer 
primarily  affecting  the  deep-seated  parts 
of  the  mediastinum  do  now  and  again  oc- 
cur ;  e.  f/.,  one  such  case  is  recorded  by 
Dr.  C.  T.  Williams  in  the  Pathological 
Transactions,  vol.  xxiv.,  its  cancerous 
nature  being  confirmed,  on  minute  ex- 
amination, by  Mr.  Arnott.  Even  as  a 
secondary  growth,  cancer  rarely  affects 
the  mediastinum,  save  when,  as,  however, 
not  uncommonly  happens,  it  directly  pene- 
trates through  the  chest  wall  from  a  can- 
cerous breast. 

Sarcoma,  too,  as  a  primary  disease,  is 
most  rare  in  this  situation  ;  when  it  oc- 
curs it  usually  arises  secondarily  to  some 
similar    or    associated    growth    situated 


'  Throughout  this  article  the  terms  "carci- 
noma" and  "true  cancer"  are  applied  to  tliat 
form  of  new  growth  whose  typical  structure  is 
met  with  in  the  scirrhous  breast. 
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elsewhere.     Nor  is  it  always  clear  how  a 
secondary  growth  arises  in  the  mediasti- 
num ;  its  patli  of  transmission  is  not  in 
all  cases  evident.     AVe  cannot  always  ob- 
tain evidence  of  a  lymphatic  connection 
between    the    primary    and    secondary 
growths,  nor,  on  the    other  hand,  is   it 
easy  to  see  how  a  disease  germ  could  be 
conveyed  from  a  distant  part  to  the  medi- 
astinum through  the  circulation  without 
first  involving  the  lung  ;  and  in  view  of 
this  difllculty,  it  is  worthy  of  remark  how 
frequently  the  disease,  although  mainly 
mediastinal,  involves  also  one  Imig  to  "a 
greater  or  less  degree.    It  is  very  possible 
that,  in  some  of  these  cases,  the  secondary 
growth  may  have  really  been  conveyed  to 
some  portion  of  the  lung  or  pleura  first, 
and  formed  a  small  nodule   there  ;  but 
that,  the  bronchial  glands  becoming  early 
infected,  the  disease    in  them   proceeds 
with  such  great  rapidity  as  soon  to  out- 
strip and   obscure   its  pulmonary  origin, 
and  to  give  the  case  the  clinical  and  even 
post-mtyrtem  features  of  primary  mediasti- 
nal disease    suljsequently  involving  the 
lung.     This  explanation  at  least  occurred 
to  me  as  best  accounting  for  a  case  of  osteo- 
sarcoma of  the   mediastinum  and   lung, 
occurring  subsequently  to  the  removal  of 
a  shreddy  sarcomatous  growth  from  the 
knee-joint.'     There  will  always  remain, 
of  course,  the  possibility  of  the  disease  of 
the    mediastinum,   though   secondary   in 
point  of  time,  being  due  to  a  recurrence 
or  a  continuance   of  the   same   constitu- 
tional dyscrasia  which  led  to  tlie  produc- 
tion of  the  first.     Experience  has,  how- 
ever,   of    late    years,    gone    against    the 
validity  of  such  an  hypothesis. 

Of  morbid  growths  aftecting  primarily 
the  mediastinum,  lymphomn  or  lympho- 
sarcoma, or,  as  it  is  sometimes  designated, 
lympkadenoma,  is  by  far  the  most  com- 
mon. It  was  Dr.  Murchison  who  first 
recognized  lymphadenoma  as  a  distinct 
variety  of  morbid  growth,  in  a  case  of 
disease  affecting  the  intestines,  liver, 
mesentery  and  heart,  &c.,  which  he 
brought  before  the  Pathological  Society 
of  London  in  November,  1868,^  and  of 
the  minute  character  of  which  an  ample 
report  is  appended  to  his  description  by 
the  Morbid  Growths  Committee.  In  the 
same  volume,  p.  102,  Dr.  Church  has  also 
described  a  case  of  "  Carcinoma  of  the 
pericardium,  anterior  mediastinimi,  and 
lymphatic  glands,  in  the  thorax  and  ab- 
domen," which  he  recognized  as  different 
in  minute  structure  from  true  cancer, 
and  regarded  as  more  correctly  "ranked 
among  the  mediastinal  sarcomatous  tu- 
mors mentioned  by  Virchow'  as  approach- 

'  Path.  Trans,  vol.  xxiv.  p.  28. 

2  Vide  vol.  XX.  p.  192. 

3  Die  Krankhaften  Gfeschwiilste,  Band  ii. 
p.  376. 


ing  so  closely  to  the  structure  of  lymphat 
glands  as  to  be  with  difficulty  separab 
from  them."  In  the  next  volume  (xx 
of  the  Transactions,  p.  :jo8),  is  recorde 
as  such  by  myself  the  first  case  of  lymph( 
sarcoma  or  lymphadenoma  of  the  media; 
tinum,  although  there  are  many  cases  i 
earlier  volumes  related  as  instances  ( 
cancer  which  would  be  undoubtedly  moi 
correctly  included  under  the  newer  tern 
In  subsequent  volumes  examples  of  tli 
disease  are  given  by  Drs.  Murchison,  Bci 
nett,  Payne,  Dickinson,  and  others. 

In  most  cases,  the  growtli  originates  i 
the  lymphatic  glands,  either  in  the  ante 
rior  mediastinum  or  at  the  root  of  th 
lung,  the  connective  tissue  surroundiu 
the  glands  becoming  quickly  implicatec 
In  a  case,  however,  reported  by  Di 
Church,  and  in  another  by  myself,  th 
thymus  gland  appeared  to  have  been  th 
original  seat  of  the  disease.  The  growt' 
invades  other  tissues,  the  neighborin 
glands,  the  lungs,  the  heart,  and  even  th 
vessels.  It  does  not,  however,  incorporat 
to  itself  with  the  same  avidity  as  cance 
does  all  the  tissues  with  which  it  comes  i: 
contact,  but  prefers  to  creep  along  th 
bronchial  or  vascular  sheaths,  and  to  in 
volve  organs  more  slowly,  guided  by  th 
lymphatic  paths  into  their  interior.  Th 
calibre  of  large  bronchi,  veins,  or  even  th 
auricles  of  the  heart,  may,  however,  h 
invaded  by  flattened  projections  of  thi 
growth,  which  by  the  unaided  eye  couli 
not  be  distinguished  from  cancer.  As  i 
local  disease,  then,  lymphoma  in  thi 
situation  is  decidedly  malignant,  but  ii 
an  intensity  rarely  as  great,  and  some 
times  much  less,  than  that  of  cancer.  I 
is  sometimes,  however,  a  part  of  a  mon 
general  disease,  affecting  more  or  less  th 
whole  glandular  .system,  and  in  one  re 
markable  case,  which  was  for  severa 
months  under  my  observation  both  as  ai 
out-patient  and  in  the  wards  of  the  Bromp 
ton  Hospital,  and  which  subsequent!; 
terminated  fatally  in  the  jMiddlesex  Hos 
pital  under  the  care  of  Dr.  Murchison, 
the  disease,  mainly  affecting  the  glands  o 
the  neck,  mediastinum,  and  axilla,  anc 
the  spleen,  was  marked  by  periodical  at 
tacks  of  fever,  accompanied  by  inturaes 
cence  of  all  the  affected  glands  and  of  th( 
spleen,  which  gave  to  it  an  altogethei 
peculiar  character.  After  death,  almos 
everj'  organ  was  found  disseminated  witl 
lymphatic  growths  identical  in  structuri 


'  A  description  of  the  clinical  charaoteri 
presented  by  this  case  while  in  the  Middlesex 
Hospital,  with  an  account  of  the  autopsy  anc 
an  admirably  sannnary  of  the  literature  o 
the  subject,  is  given  by  Dr.  Murchison  in  th( 
Path,  trans,  vol.  xxi.  p.  372,  and  to  it  is 
appended  an  account  of  the  microscopical  ex- 
amination of  the  diseased  structure  by  Dr, 
Sanderson. 
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with  those  already  descrihed.      In  this  ! 
case  then  was  seen  exemplifled  the  highest 
degree   of  niaUgnancy   conceivable,  only 
comparable  to  that  of  disseminated  cancer 
or  miliary  tuberculosis. 

Age.  —  Growths  in  the  mediastinum 
may  be  met  with  at  ahnost  any  period  of 
life,  but  they  are  more  prevalent  before 
the  middle  period  ;  and  it  is  useful  to  re- 
member this  fact,  since,  if  we  meet  with  a 
case   of   mediastinal   tumor   of   doubtful 
nature  in  a  patient  under  the  age  of  23,  it 
is  more  likely  to  be  malignant  than  aneu- 
rismal,  this  probability  being  increased  as 
the   age   is  earlier.     Of  six  cases  which 
have  fallen  under  my  personal   observa-  i 
tion,  all  but  one  were  under  30 — viz.,  one  . 
at  the  age  of  6,  two  at  liO,  one  at  27,  and  i 
one  at  20  ;    the  sixth  case  being  aged  4'J.  j 
Of  seven  cases  specially  referred  to  by  Dr.  ' 
Bennett  as  mediastinal,  two  occurred  at  \ 
the  age  of  11,  one  at  17,  one  at  20,  one  at 
23,  one  at  40,  and  one  at  GO.     So  that  if 
we   might   fairly  strike  an  average  from 
such  limited  numbers  we  should  get  24 'S 
as  the  mean  age  for  the  occurrence  of  this 
disease.  j 

Sex. — As  regards  Sex,  five  out  of  Dr.  ' 
Bennett's  seven  cases  quoted  were  fe- 
males, and  five  of  my  six  cases  were  also 
females.  On  .the  other  hand,  however,  of 
six  cases  specially  referred  to  by  Dr. 
Symes  Thompson  in  a  pamphlet  on  Me- 
diastinal Tumors,  published  in  lrt05,  all 
were  of  the  male  sex.  We  must,  then, 
for  the  present,  say  that  these  growths 
may  occur  in  either  sex,  with  perhaps  a 
slight  preponderance  in  favor  of  the  fe- 
male sex.  When  a  mediastinal  growth 
invades  the  lung  secondarily,  it  appears  ' 
to  have  a  special  but  not  exclusive  prefer- 
ence for  the  left  lung,  the  other  lung  as  a 
rule  wholly  escaping.  In  four  of  Dr.  Ben- 
nett's cases  one  lung  was  invaded,  and  in 
each  instance  the  left.  Of  the  three  of 
mj'  cases  in  which  one  lung  was  invaded, 
it  was  in  two  instances  on  the  left  side. 

Symptoms.— The  Symptoms  of  medias- 
tinal tumors  are  little  influenced  by  the 
kind  of  growth  (and  the  same  remark  ap- 
plies to  physical  signs),  they  are  due  to 
compression  or  obliteration  of  vessels  and 
nerves,  of  the  air-tubes  or  oesophagus,  or 
to  the  invasion  of  the  heart  or  the  lungs 
or  other  structures  on  the  confines  of  the 
space.  They  therefore  closely  resemble 
those  presented  by  aneurismal  tumors, 
and  the  diagnosis  between  the  two  is  often 
perplexing. 

In  cases  of  tumor,  deep-seated  pain  in 
the  chest  or  back  is  not  so  prominent  a 
symptom  as  in  aneurism  ;  there  is  often 
no  pain  experienced  until  the  growth  ap- 
proaches the  surface,  when  it  assumes  the 
pleuritic  character.     The  characteristic 


stabbing  pain  of  cancer  is  occaKionally 
complained  of.  If  it  is  borne  in  mind  that 
malignant  growths,  cancer,  lymphoma, 
sarcoma,  differ  from  aneurismal  tumors 
in  two  important  respects — viz.  (f()  they 
tend  to  incorporate  to  themselves  the 
structures  they  encroach  upon,  thus  in- 
vading and  replacing  more,  and  com- 
pressing and  displacing  less  than  aneu- 
rism ;  and  (h)  a  change  in  the  dircctiini  of 
expansion,  so  common  in  aneurism,  is 
much  less  so  in  them,  and  is  not  attended 
with  that  relief  to  symptoms  dependent 
on  local  removal  of  pressure — it  will  be 
more  readily  understood  why  the  pressure 
symptoms  should  as  a  rule  be  more  insidi- 
ous, yet  when  present  more  constant  and 
persistent  with  them  than  with  aneurism. 
The  Bijspnwa  depends  upon  the  size 
and  seat  of  the  tumor,  and  increases  day 
by  day  with  its  growth  ;  but  severe  par- 
oxysmal attacks  of  dyspnoea  are  occasion- 
ally witnessed  in  tumor  as  in  aneurism. 
These  paroxysms  are  usually  due  to  direct 
pressure  upon  the  trachea  or  a  main 
bronchus,  and  are  more  frequently  ob- 
served among  the  later  symptoms  of  the 
disease.  Coiu/h,  dry,  ineffectual,  or  at- 
tended witli  only  scant}'  mucous  or  frothy 
expectoration,  is  an  early  and  very  con- 
stant symptom,  and,  together  with  a  cer- 
tain sense  of  constriction  or  pain  about 
the  sternum,  constitutes  the  complaint  for 
which  the  patient  usually  first  seeks  ad- 
vice. The  cough  may  have  a  clanging 
laryngeal  character,  and  may  be  attended 
with  husli-incss  of  voice  or  apjlumid.  These 
symptoms  are,  however,  less  frequent 
than  in  aneurism.  Sanguineous  expectora- 
tion may  be  present,  and  is  a  sign  that  the 
tumor  has  invaded  the  lung.  Profuse 
luonojitiisis  is  rare,  but  has  been  met  with 
as  an  early  symptom.  In  the  later  stages 
of  the  disease  profuse  haemoptysis  some- 
times occurs,  and  is  followed  by  marked 
relief  to  pressure  symptoms  ;  it  then  be- 
comes an  important  sign  of  tumor.  In  a 
large  proportion  of  cases,  however,  no 
hfemoptysis  occurs  throughout  the  disease. 
Dysphagia  is  in  mediastinal  growth  a  far 
more  common  and  prominent  symptom 
than  in  aneurism.  It  is  more  constant 
wlien  present,  although,  as  in  the  case  of 
dyspnoea,  it  too  may  be  increased  by 
paroxysms,  more  especially  in  the  earlier 
stages  of  the  disease. 

Physical  Signs. — At  the  time  of  seek- 
ing advice  patients  with  mediastinal 
tumor  are  not  as  a  rule  emaciated  ;  they 
often  indeed  appear  to  be  well  nourished, 
although  on  inquiry  it  will  be  invariably 
found  that  they  have  of  late  lost  flesh ; 
nor  do  they  ever  evince  as  the  disease 
progresses  that  degree  of  emaciation  so 
commonly  seen  in  chronic  phthisis,  save 
in  those  cases  in  which  the  cesophagus  is 
involved  or  pressed  upon.     The  face  is 
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usually  pale,  with  often  some  lividity  of 
lips,  and  in  most,  perhaps  iu  all  instances, 
there  is  a  certain  anxiety  of  expression,  a 
slight  contraction  of  the  brow,  giving  an 
aspect  of  distress  which  is  often  sufficient 
to  mark  off'  the  case  as  one  not  of  ordinary 
chest  disease.  A  slight  staring  of  the 
eyes,  with  noticeable  pufflness  of  face, 
commonly  present,  may,  as  the  disease 
advances,  be  intensified  into  the  aspect  of 
semi-strangulation,  characteristic  of  a 
tumor  pressing  upon  the  great  veins. 
The  temperature,  unless  there  should  be 
some  inflammatory  complication,  is  not 
raised.  In  the  exceptional  case  already 
referred  to  the  periodical  attacks  of  fever 
were  but  phases  in  the  progress  of  a  gen- 
eral disease  affecting  the  whole  glandular 
system. 

In  further  considering  the  physical 
signs  of  mediastinal  tumor  it  must  be  re- 
membered that,  as  has  already  been  in- 
cidentally remarked,  these  growths  very 
commonly  involve  sooner  or  later  one  of 
the  lungs.  The  lung  thus  secondarily 
affected  is  most  frequently,  but  not  al- 
ways, the  left. 

On  inspecting  the  chest,  some  alteration 
in  shape  is  frequently  to  be  observed. 
The  upper  sternal  region  may  be  undul}' 
prominent,  or  one  side  of  the  chest  may 
be  both  to  eye  and  measurement  larger 
than  the  other,  the  enlargement  being 
perhaps  more  decided  above  than  below 
the  nipple  level.  The  side,  however, 
which  yields  most  evidence  of  disease  is 
not  always  the  larger,  it  may  be  smaller, 
to  measurement ;  and  this  negative  sign, 
taken  with  other  positive  ones,  c.  g.,  dis- 
placement of  heart,  would  be  very  signifi- 
cant of  tumor.  Cases  have  been  observed 
by  Dr.  Pollock,  Mr.  Holmes,  and  others, 
in  which  the  tumor  has  projected  through 
the  sternum  and  cartilages.  Some  en- 
larged glands  at  the  root  of  the  neck,  or 
in  the  axilla,  mobile  in  adenoma,  fixed  in 
cancer,  may  give  us  a  clue  to  the  nature 
of  the  disease.  The  superficial  veins  of 
the  chest  are  frecj^uently  found  distended, 
more  frequently  and  more  decidedly  so 
than  in  aneurism.  They  may  be  more 
distended  on  one  side  of  the  median  line 
than  on  the  other,  and  one  upper  ex- 
tremity may  show  venous  obstruction  and 
cedema. 

Displacement  of  heart  is  one  of  the  most 
important  signs  of  intra-thoracic  tumor  ; 
it  is  a  result  of  direct  pressure,  and  its 
direction  is,  generally  speaking,  deter- 
mined by,  and  is  an  important  index  of, 
the  seat  of  the  tumor.  The  growth  may 
occupy  the  upper  part  of  the  anterior 
mediastinum,  and  extend  downward  in 
front  of  the  pericardium,  covering  it  with 
a  thiclc,  solid  apron,  or,  growing  from  be- 
hind, it  may  push  forward  the  heart 
agahist  the  sternum  ;  or  again,  encroach- 
ing forwards  from  the  root  of  the  lung  (a 


common  site)  between  it  and  the  pericar 
dium,  it  may  press  aside  the  heart.  \V( 
should  endeavor,  therefore,  in  all  eases 
by  palpation  and  auscultation,  to  ascer 
tain  the  exact  and  relative  position  o 
both  the  apex  and  base  of  the  heart.  Ii 
certain  rare  cases— one  such  came  unde 
my  notice  in  Dr.  Cotton's  wards,  at  th( 
Brompton  Hospital,  in  18G6— the  heart  i 
fixed  (11  situ  by  the  growth  extending  oi 
both  sides  of  it.  The  mediastinal  growl) 
may  extend  downwards  between  the  luni 
and  heart  to  the  diaphragm,  forming  i 
large  mass  between  it  and  the  base  of  "tin 
lung.  Some  downward  displacement  o 
the  liver  or  stomach,  with  hardness  anc 
bulging  of  the  hypochondrium,  are  thei 
to  be  observed. 

Increased  didness  on  percussion  is  ai 
essential  sign  of  mediastinal  tumor.  I 
may  amount  to  only  a  patch  of  le.ssenec 
resonance  at  one  sterno-clavicular  angL 
or  in  one  interscapular  space,  or  theri 
may  be  three  or  four  square  inches  of  dul 
ness  over  the  upper  sternum  coutinuou 
below  with  that  of  the  heart  area 
Again,  the  toneless  percussion  may  an( 
often  does  extend  beyond  the  confines  o 
the  mediastinum,  so  as  to  include  thi 
whole  or  a  greater  part  of  one  side  ;  ii 
consequence  of  the  growths  involving  b; 
direct  invasion,  or  indirectly,  by  the  de 
struction  of  its  main  bronchus,  the  lun; 
on  one  side.  Several  questions  in  diag 
nosis  arise  from  this  fact,  and  it  is  curiou 
how  invariably  the  disease  in  such  case, 
is  mainly  one-sided,  and  how  frequentl; 
the  other  lung  altogether  escapes.  Sup 
posing  the  dulnoss  to  be  thus  extended 
its  qmlity  and  distribution  become  mat 
ters  of  great  importance  in  diagnosis.  It 
quality'is  essentially  hard  and  resisting- 
oftcn  unequally  so  at  different  parts,  so  a 
to  have  a  lumpy  character,  being  mor' 
toneless  and  resisting  over  small  scattere( 
areas  than  in  the  intervening  parts 
Above  the  clavicle,  in  the  outer  scapula 
region,  and  at  the  acromial  and  axillar; 
regions  of  the  chest,  a  resonant  note  ma; 
still  be  obtained— in  fact,  a  mediastina 
growth,  when  it  invades  a  lung,  almos 
invariably  does  so  from  its  hilus,  extend 
ing  outwards  so  as  to  occupy  the  whol 
middle  part  of  the  lung,  coming  to  th 
surface  in  rounded  prominences  and  leav 
ing  the  remoter  "corners"  of  the  thorax 
so'  to  speak— the  summit,  humeral,  am 
scapular  regions,  and  the  base— to  be  las 
involved.  It  will  be  remembered  that  ii 
pleural  effusion  the  dulness  advance 
steadily  from  below  upwards,  the  circum 
ferential  parts  of  the  chest  first  becomin; 
toneless,  the  central— sternal  and  inter 
scapular  regions— being  last  affected 
Displacement  of  heart  away  from  th 
affected  side  is  common  to  both  condi 
tions.  If  the  base  of  the  lung,  however 
becomes  the  seat  of  secondary  pneumonia 
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or  is  collapsed  by  some  attendant  effusion, 
the  validity  of  the  contrast  just  drawn  is 
somewhat  obscured. 

On  auscultation  the  heart's  sounds  are 
found  to  be  unduly  conducted  over  the 
dull  region  in  front  and  too  audible  in  the 
interscapular  region  behind.  When  the 
tumor  is  mainly  seated  in  the  anterior 
mediastinum,  the  conduction  of  the  heart's 
sounds  may  be  intense  in  this  region,  and 
may  be  attended  with  an  impulse  dis- 
tinctly appreciable  to  the  ear.  The  'im- 
pulse is,  however,  in  such  cases  knocking, 
not  expansile  ;  but  it  sometimes  closely 
resembles  that  yielded  by  au  aneurismal 
sac  thickly  lined  hy  coagulum.  A  systolic 
murmur  is  sometimes  audible  over  some 
portion  of  the  dull  region ;  it  has,  how- 
ever, the  simple,  short,  blowing  character 
distinct  from  the  rasping  or  expansive 
bruit  which  would  most  likely  accompany 
an  aneurism  of  similar  superficial  dimen- 
sions. In  cases  of  tumor  growing  from 
the  posterior  mediastinum,  the  heart 
pressed  against  the  sternum  may  yield  to 
the  enr  a  very  peculiar  sensation,  analo- 
gous to  that  experienced  by  the  hand  when 
laid  upon  a  struggling  bird.  In  an  ob- 
scure case  which  came  under  my  notice 
three  j'ears  ago,  the  presence  of  this  sign, 
together  with  displacement  of  the  apex 
towards  the  ensiform  cartilage,  enabled 
me  correctly  to  surmise  the  nature  of  the 
case  before  any  other  positive  sign  could 
be  detected.  The  pericardium  and  the 
heart,  more  particularly  one  of  the  auri- 
cles, very  often  become  involved  in  the 
growth,  and  a  cardiac  murmur  or  friction 
somid  may  thus  be  given  rise  to. 

The  respiration  is  commonly  bronchial 
over  the  tumor,  or  it  may  have  a  stridu- 
lous  or  sibilant  character.  Stridor  is  less 
common  than  in  aneurism,  and  for  the 
reason  before  named,  that  growths  tend 
to  occlude  rather  than  compress  the  tubes 
with  AA'hich  they  come  in  contact.  The 
observation  of  very  well  marked  stridor 
has  so  often  led  me  carefully  to  examine 
for  a  tumor  which  has  proved  not  to  exist, 
that  the  sign  has,  for  me  at  least,  lost 
much  of  the  value  often  ascribed  to  it. 
Still  it  would  not  be  safe  to  disregard  it, 
especially  when  localized  at  one  part  of 
the  chest.  "When  the  growth,  however, 
occupies  the  anterior  mediastinum,  and  is 
of  considerable  thickness,  no  respiratory 
sound  may  be  audible  over  it,  more  or 
less  bronchial  respiration  and  rales  being 
heard  in  the  outer  subclavicular  regions. 
It  is  indeed  in  parts  of  the  chest  distant 
from  the  tumor  in  the  mediastinum  that 
we  often  get  auscultatoi'y  signs  most  sug- 
gestive of  its  presence,  e,  (/.  there  may  be 
observed  at  one  base  marked  feebleness 
of  respiration,  amounting  to  a  mere  mus- 
cular struggle  without  any  accompanying 
respiratory  sound,  yet  the  percussion  dul- 
ness  is  perhaps  little  if  at  all  impaired, 


quite  insufficiently  so  for  effusion ;  there 
is  no  tegophony,  the  vocal  resonance  is 
diminished,  or  altogether  annulled.  On 
the  opposite  side  the  respiratory  murmur 
is  normal  or  exaggerated.  Here  is  a 
grouping  of  signs  very  confirmatory  of  a 
tumor  compressing  or  obliterating  a  main 
bronchus. 

AVhen  the  dulness  extends  from  the 
mediastinum  over  one  side  of  the  chest 
it  is  accomx>anicd  by  enfeebled  or  even 
annulled  respiration,  and  we  may  have 
many  of  the  signs  most  significant  of  fluid 
clfusion  into  the  pleura— displacement  of 
heart  dulness,  absence  of  respiration,  and 
even  of  vocal  fremitus,  with  enlargement 
of  the  side.  The  diagnosis  between  the 
two  is  only  made  with  extreme  difficulty, 
and  without  puncture  of  the  chest,  is  often 
indeed  impossible.  In  this  dilemma, 
however,  attentive  auscultation  will  often 
discover  here  and  there  over  the  affected 
side  a  slight  grating/ricfion  sound,  a  sign 
which  becomes  of  the  greatest  import- 
ance, showing  the  pleural  surfaces  still  to 
be  in  apposition. 

Moist  rhonchi — mucous  or  gurgling 
rales — are  never  to  be  heard  in  any 
abundance  over  the  dull  region,  as  would 
be  almost  inevitably  the  case  in  any  simi- 
lar extent  of  consolidation  from  scrofulous 
disease. 

This  remark  is  not  the  less  true  al- 
though after  death  we  do  occasionally  find 
softened  patches  in  a  lung  which  has  be- 
come invaded  by  a  growth,  the  softening 
having  as  a  rule  been  preceded  by  oblite- 
ration of  the  bronchi  leading  to  them,  so 
that  they  yield  no  sign  during  life.  In- 
deed, on  making  a  section  of  a  lung  whose 
root  has  been  invaded  by  a  tumor,  we 
frequently  find  a  striking  appearance  as 
of  multiple  abscesses  dispersed  through 
the  organ,  and  the  condition  has  been  re- 
peatedly so  described.  In  truth,  how- 
ever, these  "abscesses"  are  generally 
nothing  more  than  bronchial  tubes  which 
have  become  enormously  distended  with 
secretion  in  consequence  of  obstruction  at 
the  main  bronchus,  collapse  and  slow  in- 
flammation of  the  surrounding  pulmonary 
tissue  being  also  present.  The  distended 
tubes,  with  their  opaque  contents,  shine 
through  the  pleural  surface  of  the  lung  as 
yellow  spots,  giving  to  it  a  remarkable 
appearance.  No  doubt  some  of  the  alveoli 
become  flUed  and  yield  before  the  accu- 
mulating pressure  of  the  bronchial  secre- 
tion. Sir  George  Burrows  many  years 
ago  related,  to  the  Medico-Chirurgical 
Society,  a  case  of  carcinoma  of  the  lungs 
in  which  the  right  bronchus  was  ob- 
structed, and  some  bronchial  tubes  in  dif- 
ferent parts  of  the  lower  lobe  "when  cut 
across  were  found  distended  with  thick, 
yellow,  tenacious  pus,  giving  the  appear- 
ance of  small  abscesses."  A  typical  case 
of  the  kind,  too,  is  described  by  my  col- 
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league,  Dr.  C.  T.  Williams,  in  the  twenty- 
fourth  volume  of  the  Pathological  Trans- 
actions, and  I  have  seen  other  instances, 
the  most  remarkable  one  being  from  a 
case  of  aneurism  compressing  the  left 
bronchus,  of  which  I  made  the  autopsy  in 
July,  1870.  An  extract  from  my  note- 
book states  as  follows  : — "  Left  lung  very 
large,  consolidated  throughout.  "Bron- 
chial tubes  much  congested  and  dilated, 
many  presenting  terminal  dilatations, 
filled  with  muco-purulent  secretion.  Lung 
studded  throughout  with  nodules  of  yellow 
pneumonia,  having  for  their  centres  bron- 
chial tubes  which  exude  their  secretion  on 
pressure.  Surrounding  these  n(Klules  the 
tissue  is  in  a  condition  of  gelatinous  pneu- 
monia, so  that  the  total  result  is  a  solid 
lung.  Some  of  the  broncho-pneumonic 
centres  have  broken  down  into  small  cavi- 
ties filled  with  muco-purulent  fluid. 
Right  lung  healthy,  but  in  a  state  of 
active  congestion. 

Dr.  Budd'  regards  the  secondary  in- 
flammatory changes — thickening  and  ad- 
hesion of  pleura,  and  inflammatory  de- 
struction of  lung — that  occur  in  a  lung 
whose  root  is  invaded  by  cancer  as  duo, 
not  to  irritation  of  the  invading  new 
growth,  for  cancer  per  se  has  little  ten- 
dency directly  to  cause  inflammation  of 
the  surrounding  parts,  nor  for  the  most 
part  to  obstruction  of  veins  and  arteries 
(pulmonary  and  bronchial)  which  might 
cause  gangrene  or  atrophy  of  the  lung, 
but  he  thinks  that  these  changes  result 
"from  the  tumor  involving  and  destro}'- 
ing  all  or  a  great  part  of  the  nerves  with 
which  the  several  tissues  are  furnished." 
In  one  of  his  cases  Dr.  Budd  regards  the 
pericarditis  present  as  due  to  the  same 
cause.  I  have  seen  one  case  to  which 
this  explanation  might  very  well  apply. 
It  was  one  that  occurred  at  the  Brompton 
Hospital  under  the  care  of  Dr.  Pollock  in 
1868,  in  which  there  was  found  after 
death  a  tumor  invading  the  left  lung  from 
its  root  to  about  one-third  of  its  extent, 
the  rest  of  the  lung  being  shrunken  from 
inflammatory  softening ;  encroaching  upon 
the  summit  and  also  upon  the  base  were 
found  two  pleural  cavities  occupied  by 
purulent  fluid  :  the  left  main  bronchus 
was  almost,  but  not  quite,  obliterated  by 
the  growth.  It  is  readily  conceivable  that 
partial  destruction  of  the  pulmonary 
nerves  maj^,  by  lowering  the  vitality  of 
the  lung,  render  it  more  liable  to  the  oc- 
currence of  inflammatory  changes,  and 
that  complete  destruction  of  these  nerves 
at  their  origin  might  directly  induce  in- 
flammatory destruction  of  the  organ.  In 
the  main,  however,  I  should  feel  disposed 
to  regard  the  mechanical  obstruction  at 

'  "On  some  of  the  effects  of  Primary  Can- 
cerous Tumors  within  the  Chest."  Med.- 
Chir.  Trans,  vol.  xlii.  1859. 


the  main  bronchus  as  being,  in  mos 
cases,  SLitHcient  to  account  for  such  sec 
oudary  lesions  as  we  find.  In  some  o 
the  cases  which  I  have  quoted  the  secre 
tion  from  the  bronchial  membranes  wen 
on  with  a  vigor  undiminished  by  any  im 
pairment  of  nervous  influence,  and  th( 
pneumonic  changes  present  were,  appa 
rently,  directly  due  to  obstruction  to  tin 
escape  of  this  secretion.  It  is  very  possi 
ble  that  pressure  upon  the  nerves  ma^ 
give  rise  to  muscular  paralysis  of  th" 
bronchial  tubes,  as  suggested  by  Dr 
Bennett,  without  aftectiug  their  secretin; 
power. 

Diagnosis.— In  relating  the  symptom 
and  signs  of  mediastinal  tumors  in  th' 
present  chapter  and  in  the  suceeedini 
section  on  aneurism,  much  has  been  saiJ 
incidentally  respecting  the  diagnosis  o 
these  tumors  from  other  diseases.  W' 
ha\e  still,  however,  to  summarize  and dis 
cuss  the  most  important  difliculties  tha 
may  arise  in  the  way  of  diagnosis.  TheS' 
difficulties  vary  somewhat,  according  a 
the  disease  is  {a}  purely  mediastinal,  o 
(&)  involves  the  lungs  secondarily. 

(a)  Growths  which  are  purely  or  mainh 
mediastinal  may  closely  simulate  anen 
rism.  The  following  are  the  chief  con 
eideratious  which  would  tend  to  decidi 
the  question  in  favor  of  the  tumor  bein; 
a  morbid  growth  : — 

The  age  of  the  patient  being  under  25 

The  presence  or  history  of  tumors  else 
where. 

The  absence  of  marked  disease  of  th' 
vessels. 

The  absence  of  characteristic  pulsatioi 
or  bruit,  especialljr  ^vlien  combined  with 

The  presence  of  local  venous  engorge 
ment,  and 

Extensive  area  of  superficial  dulness. 

"Extensive  area  of  dulness  must  ii 
aneurism  mean  a  large  sac,  and  with  sucl 
a  large  tumor  we  should  almost  inevitabl; 
get  marked  expansile  pulsation.  Again 
aneurismal  sacs,  before  they  produce  ex 
tensive  dulness  of  any  portion  of  th' 
parietes  of  the  chest,  point,  as  it  were,  ii 
some  particular  direction,  becoming  dis 
tinctly  prominent  and  producing  an  ec 
centric  motion  around  them  in  conse 
quence  of  the  thoracic  parietes  being  ab 
sorbed,  or  yielding  at  the  point  of  greates 
pressure.'" 

In  the  early  stages,  however,  of  th^ 
disease,  it  may  be  extremely  difficult 
nay,  impossible,  to  make  the  diagnosi 
with  certainty.  We  must  duly  conside 
and  weigh  the  probabilities  in  each  case 
there  being  no  further  rules  of  sufllcien 
general  value  to  be  worthy  of  mentioi 
here. 


'  Graves'  Clinical  Lectures,  1848. 
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ON    MEDIASTINAL    TUMORS. 


Mediastinal  abscess  is  very  rare,  at  least 
of  such  dimensions  as  to  simulate  tumor. 
SucIa  an  affection  would  usually  be  accom- 
panied with  scrofulous  abscesses  else- 
where, and  probably  with  hectic  symp- 
toms. 

Sub-sternal  thickening  may  cause  many 
of  the  signs  of  tumor,  particularly  when 
associated,  as  in  one  case  which  has  been 
for  some  time  under  my  notice,  with 
oesophageal  spasm.  The  effect  of  treat- 
ment (antisyphilitic)  upon  such  cases  soon 
discovers  their  real  nature. 

A  variety  of  chronic  pericarditis  has 
been  described  by  Prof  Kussmaul '  under 
the  name  of  callous  ■mfxliastino-periranlitls, 
in  which  the  pericardium  becomes  greatly 
thickened  and  its  cavity  completely  oblit- 
erated by  the  tough  products  of  a  chronic 
infiaramation,  which,  moreover,  extends 
to  the  cellular  tissue  of  the  mediastinum, 
indurating  it  and  surrounding  the  great 
vessels  with  a  contractile  tissue  which 
constricts  and  distorts  them.  The  in- 
creased mediastinal  dulness  and  other 
signs  attendant  upon  this  condition  closely 
simulate  those  of  tumor,  but  Kussmaul 
states  that  there  are  two  signs  which  are 
characteristic  of  this  lesion, — viz.,  a  com- 
plete, or  almost  complete,  failure  of  the 
radial  pulse  during  inspiration,  and, 
simultaneously,  visible  swelliua;  of  the 
great  veins  of  the  neck  instead  of  the 
collapse  that  usually  takes  place  during 
this  portion  of  the  respiratory  act.  Ad- 
liesidn  of  the  great  vessels  to  the  sternum, 
either  directly  or  through  the  medium  of 
the  pericardium,  is  supposed  to  account 
for  these  phenomena. 

Certain  cases  of  xilithisis,  in  which 
chronic  disease  at  one  apex  has  led  to 
exposure  of  the  mediastinum  from  retrac- 
tion of  the  margin  of  the  lung  on  one  side, 
may  be  mistaken  for  mediastinal  disease. 
vSuch  cases,  however,  especially  some 
cases  of  so-called  senile  phthisis,  are  more 
apt  to  be  confounded  with  cancer  of  the 
lung  or  with  aneurism.  They  have  al- 
ready been  referred  to  in  the  previous 
chapter. 

(b)  A  mediastinal  growth  secondarily 
invading  the  lung  on  one  side  may  pre- 
sent more  diflSculties  in  the  way  of  diag- 
nosis than  one  more  strictly  confined  to 
its  original  site.  Deeply  seated,  invading 
the  lung  at  its  hilus,  and,  as  it  were, 
functionally  choking  it,  such  a  tumor 
may  simulate  chronic  pneumonia,  local  or 
general  empyema,  or  aneurism  of  the  de- 
scending aorta. 

The  close  resemblance  between  certain 
cases  of  mediastinal  growth  spreading 
through  a  lung   and    effusion    into  the 

'  Berliner  klinische  Wochenschrlft,  1873, 
Nos.  37,  38,  and  39.  An  abstract  of  these 
papers  is  given  by  Dr.  M.  Bruce  in  the  Medi- 
cal Record  for  December  17th,  1873. 


pleura  has  already  been  referred  to. 
The  signs  in  favor  of  tumor  may  be  thus 
summarized  : — 

1.  An  unconformity  of  increased  meas- 
urements to  those  which  would  be  occa- 
sioned by  fluid  accumulation. 

2.  The  presence  of  large  tortuous  veins 
and  oedema  of  upper  extremities  or  head. 

3.  Dulness  marked  at  the  mediastinal 
region  becoming  less  uniform  in  tone  and 
firmness  at  the  circumferential  parts  of 
the  chest,  where  patches  of  resonance 
may  be  found  which  could  hardly  coexist 
with  fluid. 

4.  The  loud  transmission  of  the  heart's 
sounds  (Walshe). 

5.  The  detection  of  pleuritic  friction- 
sound  over  parts  dull  on  percussion.  (It 
must  be  remembered  that  there  may  be 
some  effusion  which  has  supervened  upon 
the  mediastinal  disease,  and  that  this 
effusion  may  be  general  or  limited.) 

6.  Hasmoptysis  or  "currant-jelly"  ex- 
pectoration would  negative  tlie  disease 
being  one  simply  of  eft'usion. 

7.  The  presence  of  the  signs  of  pressure 
upon  central  parts  ("Walshe). 

This  last-named  consideration  is  cer- 
tainly of  value,  but  it  may  mislead  ;  e.  g., 
I  have  mj'self  seen  two  instances  in  which 
considerable  effusion  into  the  pleura  has 
been  attended  with  that  peculiar  laryn- 
geal cough  and  husky  voice  which  I  re- 
garded as  signiflcant  of  tumor  in  addition 
to  the  effusion,  and  which  in  one  case  led 
others  of  great  experience  also  into  the 
same  error.  These  signs  both,  however, 
disappeared  after  the  removal  of  a  large 
quantity  of  purulent  fluid.  Another 
pressure  sign  I  have  seen  exemplified  in  a 
case  of  simple  effusion,  which  might  sug- 
gest some  associated  mediastinal  tumor, 
though  more  probably  of  aneurismal  than 
malignant  kind,  viz.,  increased  size,  tor- 
tuosity, and  throbbing  of  the  radial  and 
brachial  arteries  on  the  affected  side.  The 
case  was  under  the  care  of  my  colleague. 
Dr.  Tatham,  and  the  best  conclusion  we 
could  come  to  was  that  the  phenomenon 
was  due  to  hardening  and  hypertrophy  of 
the  vessels  from  increased  re«istance  to 
circulation  through  them,  in  consequence 
of  impediment  to  venous  return  from  the 
limb.  There  was  no  oedema  of  the  limb, 
however,  and  after  the  removal  of  the 
fluid  the  thickening  remained  ;  no  sign  or 
symptom  of  tumor  has  since  occurred. 

8.  In  all  cases  of  doubt,  and  when  the 
dyspncea  is  at  all  urgent,  an  exploratory 
trocar  should  be  inserted. 

Cases  of  mediastinal  growth  invading 
the  lung  from  its  root  have  often  been 
mistaken  for  chronic  pneumonia. 

Dr.  Walshe  lays  stress  upon  the  follow- 
ing signs  as  distinguishing  tumors  from 
chronic  exudative  pneumonia  : — ' 

■  Diseases  of  the  Lungs,  4th  Edition. 
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1.  A  tendency  to  increase  instead  of 
diminution  of  bulli  of  the  aflected  side. 
■2.  Implication  of  tlie  mediastinum. 

3.  The  more  serious  change  in  the  re- 
sults of  percussion. 

4.  Emaciation  is  of  earlier  appearance 
and  more  marked  in  chronic  i^neumonia 
than  in  tumor. 

5.  Dyspnoea  out  of  proportion  to  extent 
of  consolidation  favors  the  diagnosis  of 
tumor. 

These  five  signs  would  be  of  equal 
value  in  distinguishing  between  chronic 
pneumonia  in  its  less  restricted  sense  of 
chronic  inflammatory  consolidation  of  the 
lung  affecting  the  lower  lobe,  and  medi- 
astlual  growths  secondarily  affecting  the 
lung.  Dr.  Walshe  gives  three  further 
distinctions,  viz.  : — 

6.  The  failure  or  disappearance  of  vocal 
fremitus,  vrhich  remains  in  chronic  pneu- 
monia ; 

7.  The  different  characters  of  respira- 
tion in  the  two  diseases  ; 

8.  The  presence  of  haemoptysis  and  red 
jelly-like  expectoration  which  never  occur 
in  chronic  pneumonia.  These  do  not, 
however,  help  us  in  eliminating  those 
chronic  basic  consolidations  which  do  not 
clear  up,  and  which  are  therefore  most 
apt  to  come  before  us  for  diagnosis  from 
tumor.  I  have  f  n-  instance  so  repeatedly 
seen  oases  of  chronic  pneumonia  in  which 
from  great  thickening  of  the  adherent 
pleura  the  vocal  fremitus  has  been  much 
deadened  or  almost  annulled,  that  I  can- 
not but  regard  the  distinction  2*fo.  0  as 
apt  to  mislead.  The  respiration,  too,  in 
such  cases  is  remarkably  feeble.  The  di- 
agnosis would,  under  such  circumstances, 
be  cleared  up  in  favor  of  tumor  by  finding 
with  these  signs  tolerably  limited  to  the 
lower  lobe  the  heart  displaced  towanls  the 
opposite  side. 

I  have  had  also  u-nder  my  observation 
for  some  years  a  patient  with  consolida- 
tion of  the  base  of  the  right  lung  who  has 
had  decided  hfemoptysis  on  several  occa- 
sions, and  two  years  ago  he  expectorated 
a  currant-jelly-like  sputa  more  or  less  con- 
tinuously for  nearly  three  months,  which 
induced  me  several  times  to  seek  carefully 
for  signs  of  malignant  disease,  but  without 
result ;  and  the  patient  is  now  greatly 
better,  all  symptoms  beinw  in  abeyance. 
My  own  experience  would  indeed  lead  me 
to  say  that  hfemoptysis  is  not  very  uncom- 
mon in  chronic  basic  pneumonia. 

In  the  diagnosis  of  mediastinal  growth 
from  aneurism  compressing  the  root  of  the 
lung,  and  setting  up  in  it  secondary  in- 
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flammatory  disease,  we  must  have  regar( 
to  the  distinctions  to  be  laid  down  betweei 
tumor  and  aneurism.  Hicmoptysls  wouh 
by  no  means  necessarily  decide  the  ques 
tion  in  favor  of  tumor. 

In  endeavoring  to  come  to  a  conclusioi 
as  to  the  nature  of  the  morbid  growth  whicl 
we  have  ascertained  to  be  present  in  th 
mediastinum,  an  inquiry  so  far  as  we  a 
present  know  of  no  great  practical  impor 
tance,  we  may  bear  a  few  general  facts  ii 
mind. 

1.  If  the  disease  be  primary  in  the  me 
diastinum,  it  will  be  almost  certainl- 
lymphoma. 

2.  The  younger  the  patient  the  mor^ 
likely  is  it  to  be  of  this  nature. 

3.  The  presence  of  enlarged  movabl 
glands  in  the  neck,  or  in  otlier  parts  o 
the  body  (which  may  suppurate,  but  d^ 
not  ulcerate)  are  also  favorable  to  the  di 
agnosis  of  lymphoma. 

4.  If  the  disease  be  secondary  to  i 
growth  elsewhere,  it  will  be  of  the  sami 
nature  as  the  primary  disease,  or  allied  t( 
it  within  the  range  of  pathological  varia 
tion,  e.  g.  If  tiio  disease  makes  its  ap 
pearance  subsequently  to  a  limb  bavins 
been  removed,  or  a  joint  resected  for  ; 
malignant  growth,  we  may  feci  conflden 
that  it  is  one  of  the  sarcomata,  either  sof 
oval  or  spindle  cell,  or  osteo-sarcoma,  o: 
enchondroma.  If  a  fixed,  nodulated 
hard  tumor  were  present  in  the  neck  oi 
had  been  removed  from  the  breast,  w( 
might  expect  the  disease  in  the  mediasti 
num  to  be  cancerous. 

5.  So  far  as  invasion  of  the  lung  goes 
this  feature  is  common  to  all  these  growths 

Peoq-kosis. — The  prognosis  is  unfortU' 
nately  in  all  these  cases  at  jiresent  cquall} 
fatal.  But  we  cannot  say  whether  in  the 
case  of  lymphoma  some  remedy  may  nol 
hereafter  be  found  to  exercise  some  con- 
trol over  the  growth.  The  duration  varic 
according  to  the  parts  involved  by  the 
tumor,  it  is  rarely  greater  than  a  few 
months. 

Treatsien't. — There  is  no  treatmeni 
to  be  adopted  in  these  diseases,  save  tc 
combat  so  far  as  is  possible  such  symp- 
toms as  pain,  restlessness,  anaemia,  &c. 
By  attending  to  these  points  and  to  the 
digestion,  by  local  depletions  when  indi- 
cated, or  in  the  case  of  complication  with 
hydrothorax,  by  tapping,  the  lives  of  the 
unfortunate  sufferers  from  these  dire  mala- 
dies may  be  certainly  prolonged  and  ren- 
dered more  endurable. 
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THE  DISEASES  OF  THE  AOETA. 

By  R.  Douglas  Powell,  M.D.,  F.R.C.P. 


Tn  the  ensuing  articles,  tlie  term  "tho- 
racic aorta"  will  be  used  inclusively  as 
appljdng  to  that  portion  of  the  maiu  ar- 
terial trunk  which  is  contained  within 
the  thorax,  having  its  origin  at  the  left 
ventricle  of  the  heart,  and  escaping 
through  the  diaphragm  to  become  con- 
tinuous with  the  abdominal  aorta  at  the 
level  of  the  last  dorsal  vertebra.  In  its 
passage  from  the  ventricle  to  the  left  side 
of  the  third  dorsal  vertebra,  the  aorta  de- 
scribes a  somewhat  twisted  curve,  and 
this  arch  of  the  aorta  is  di^'ided  for  con- 
venience of  anatomical  description  into 
an  ascending,  a  transverse,  and  a  de- 
scending portion.  That  portion  of  the 
vessel  extending  between  (lie  third  dorsal 
vertebra  and  the  diaphragm,  to  whicli  the 
term  thoracic  vertebra  is  sometimes  ex- 
clusively applied,  is  better  described  as 
the  descending  thoracic  aorta. 

The  function  of  the  aorta — that  of  re- 
ceiving and  distributing,  in  more  equable 
currents,  and  with  the  least  possible  con- 
version of  motive  force,  the  blood  impelled 
into  it  with  each  systole  of  the  left  ven- 
tricle— is  mainly  performed  by  the  arch, 
and  for  the  most  part  mechanically,  by 
virtue  of  its  being  a  curved  elastic  tube 
furnished  with  appropriate  valves.  But 
the  anatomical  structure  of  its  walls,  the 
organic  muscular  fibre  they  contain,  and 
the  phenomena  occasionally  witnessed  in 
disease,  forbid  our  regarding  the  whole 
function  of  the  aorta  as  being  quite  so 
simply  discharged.  We  have  organic 
muscular  fibre  nowhere  else  in  the  body 
save  where  the  property  of  muscle  is  ap- 
preciably exercised,  at  least  to  that  ill- 
defined  extent  which  we  characterize  by 
(834) 


the  term  tonicity.  It  is  by  the  local  depri- 
vation of  this  unobtrusive  form  of  nms- 
cular  activity  through  nervous  agency 
that  we  may  most  reasonably  explain 
those  violent  aortic  pulsations  which  are 
occasionally  met  with  in  nervous  people ; 
and  no  doubt  mental  depression  and  anx- 
iety exert  largely  through  this  means 
what  influence  they  have  in  predisposing 
to  aortic  aneurism. 


Aortitis. 

Acute  inflammation  of  the  aorta,  in  the 
sense  of  an  acute  exudative  inflammation, 
is  a  disease  of  very  doubtful,  if  not  im- 
possible, occurrence.  Professor  Lebert,' 
after  detailing  the  symptoms  that  have 
been  ascribed  to  the  disease  by  Frank, 
Bizot,  and  others,  confessed  that,  in  the 
course  of  twenty  years'  experience,  he 
has  not  seen  one  case,  either  clinically  or 
anatomically,  corresponding  to  it.  Pro- 
fessor Pbindfleisch^  observes  that,  "  apart 
from  thrombotic  arteritis  and  plilebitis, 
there  is  hardly  such  a  thing  as  acute  in- 
flammation of  the  walls  of  the  vessels," 
save,  as  he  proceeds  to  explain,  in  so  far 
as  their  external  coats,  which  must  be  re- 
garded as  part  of  the  general  connective 
tissue,  may  partake  in  any  contiguous  in- 
flammation.     But  even  in  this  partial 

'  Virchow's  Handbucli  der  spec.  Path., 
Krankheiten  der  Blut-  und  Lympli-gefasse, 
1855. 

2  Pathological  Histology,  vol.  i.  p.  249,  Dr. 
Baxter's  translation  for  Sydenham  Society, 
1872. 
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manner  the  aorta  is  very  slow  to  share  in 
such  processes,  and  Avhen  it  does  so  the 
inflammation  is  very  chronic  and  hmited, 
giving  rise  to  no  special  symptoms. 

On  the  other  hand,  it  must  not  be  de- 
nied that  such  a  disease  as  acute  inflam- 
mation may  ali'ect  those  portions  of  the 
walls  of  the  aorta  ^vhich  are  vascular  in 
the  usual  way,  and  involve  the  non-vas- 
cular inner  coat  in  an  irritative  and  dis- 
orderly cell  proliferation,  after  the  man- 
ner in  which  acute  inflammation  aft'octs 
such  tissues.  Such  cases  have  not,  how- 
ever, yet  been  distinguished  by  definite 
clinical  symptoms.  The  very  striking 
cases  of  aortitis  related  by  Dr.  (now  Sir 
Dominic)  Corrigan,  in  the  Dublin  Medical 
Jmrnal  for  1838,  would,  in  the  light  of  a 
newer  pathologj'',  be  regarded  as  exam- 
ples of  atheroma  of  the  vessel  running  a 
rather  rapid  course.'  Tlie  case  which  most 
nearly  perhaps  of  any  on  record  presented 
the  symptoms  whicli  have  been  ascribed 
to  acute  aortitis — viz.,  fever,  rigors,  tu- 
multuous action  of  heart,  with  intense 
and  painful  throbbing  of  the  aorta,  and 
embolic  infarction  of  distant  organs — is 
that  related  by  Mr.  Moore  in  the  "  Medi- 
co-Chirurgical  Transactions."  vol.  xlvii. 
p.  129,  in  which  he  endeavored  to  pro- 
mote consolidation  of  an  aortic  aneurism 
that  was  rapidly  making  its  way  througli 
the  thoracic  parietes,  by  the  insertion 
into  it  of  numerous  coils  of  fine  iron  wire, 
but  after  death   the    inflammation  was 


found  to  be  confined  to  a  secondary  sac  of 
the  aneurism  which  had  perforated  the 
chest-wall.  In  a  remarkable  case  re- 
corded by  Dr.  Parkes  in  the  Medical 
Times  and  Gazette,  February,  1850,  there 
was  post-mortem  evidence  of  recent  in- 
flammatory disease,  aftecting  a  large  por- 
tion of  the  descending  aorta,  which,  liow- 
eyer,  appeared  to  have  supervened  upon 
disease  of  old  standing  which  had  doubt- 
less much  modified  the  anatomy  of  the 
walls  of  the  artery  and  the  ultimate  dis- 
tribution of  its  nutritive  vessels.  Tlie  dis- 
ease in  this  case  was  not  attended  with  any 
characteristic  symptoms  during  life,  the 
absence  of  which  might,  however,  have 
been  due  to  the  almost  insensible  condition 
of  the  patient  while  under  observation. 

It  would  be  unprofitable  to  dwell  fur- 
ther upon  a  disease  of  the  existence  of 
which,  as  a  primary  aflection,  there  is,  we 
think  it  may  be  said,  as  yet  no  sufficient 
clinical  or  post-mortem  evidence. 


Aortic  Endaeteeitis,  Atheeoma. 

The  inflammatory  process  by  which  the 
aorta  is  commonly  affected  is  necessarily 
of  a  slower  kind  from  its  attacking  pri- 
marily a  non-vascular  tissue — the  internal 
coat  of  the  vessel.  It  consists  essentially 
of  proliferation  of  the  cell  elements  of  this 
coat,  commencing  in  its  deeper  layers  and 


[Fig.  124. 


Atheroma  of  the  Aorta.-Showing  llie  cellular  inflltration  of  the  deeper  layers  of  the  'iif"  ™''*' J"i*'i' 
consequent  internal  buying  of  tho  vessel.     The  now  tissue  has  undergono  move  or  loss  tatty  aogeneraiion. 
There  is  also  some  cellular  iufiltration  of  the  middle  coat.    i.  intert 
X  50,  reduced  5.     (Green.)] 


,  middle,  e.  external  coal  of  vessel. 


extending  sooner  or  later  to  the  middle 
and  external  tissues. 

'  The  cases  described  by  Norman  Chevers, 
Guy's  Hosp.  Rep.  1S41,  are  so  difficult  to 
recognize  in  accordance  with  the  pathology  of 
the  present  day,  and  so  complicated  with 
other  diseases,  as  to  be  useless  for  clinical 
illustration. 


The  pathology  of  this  process  is  minutely 
described  in  another  article  ;  its  eftects 
upon  the  walls  of  the  aorta— which  are 
spoken  of  collectively  as  atheroma— may 
be  referred  to  in  three  stages  or  degrees— 
(1)  patchy  thickening,  with  some  soften- 
incj,  mainly  affecting  the  inner  coat,  un- 
evenness  of  the  inner  surface,  and  dimin- 
ished elasticity  of  the  vessel  ;   ( 2)  fittty 
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degeneration  of  the  affected  tissues,  fibroid 
thickening  of  the  wliole  vessel  wall ;  (3) 
crumbling  down,  or  infiltration  with  cal- 
careous salts,  of  the  degenerated  internal 
or  middle  coat ;  great  consequent  rough- 
ening of  the  inner  surface  of  the  aorta,  and 
increased  brittleness  of  the  vessel. 

In  the  earlier  stages  of  aortic  endar- 
teritis there  is  sometimes  narrowing  of  the 
calibre  of  the  vessel  from  the  intrusion  of 
its  thickened  walls  ;  but  dilatation  almost 
always  takes  place  later  on  in  the  disease. 
The  later  stages  ofatheroma,softening, and 
calciflcation,are  little  more  than  the  effects 
of  imbibition  and  cliemical  change  acting 
upon  a  part  which  has  lost  its  vitality. 

Atheroma  may  then  be  defined  as  de- 
generation of  the  coats  of  the  aorta,  the 
result  most  commonly  of  preceding  inflam- 
matory change  (endarteritis),  but,  it  must 
be  added,  sometimes  occurring  primarily 
as  fatty  transformation  from  senile  decay. 

The  seat  of  the  disease  is  most  commonly 
at  the  commencement  of  the  aorta,  and 
this  is  the  portion  most  affected  even  in 
those  cases  in  which  other  parts  of  the 
vessel  are  involved.  ^Moreover,  we  can 
rarely  obtain  clinical  evidence  of  atheroma 
affecting  the  aorta  beyond  its  ascending  or 
transverse  portion. 

Etiology. — It  is  of  some  importance 
clinically  to  bear  in  mind  respecting  the 
pathology  of  atheroma,  with  which  we  are 
now  concerned,  that  the  slow  inflamma- 
tory changes  which  lead  to  its  production 
are,  in  the  majority  of  instances,  of  a  de- 
generative kind  from  the  first — that  is  to 
say,  they  are  associated  with  some  con- 
stitutional cachexia  or  with  senility. 
Even  in  those  cases  in  which  the  disease 
occurs  in  earlier  life,  and  apparently  as 
the  result  simply  of  undue  arterial  strain, 
there  may  usually  be  strongly  suspected 
some  antecedent  impairment  of  nutrition 
to  account  for  that  sensitiveness  or  want 
of  resilience  to  strain  which  leads  to  the 
setting  up  of  atheroma. 

It  has,  however,  been  shown  very  clearly 
by  the  clinical  observations  of  Dr.  Clifford 
AUbutt  and  Mr.  IMyers,  and  the  patholo- 
gical inquiries  of  Dr.  Moxon  and  others, 
that  aortic  atheroma  is  particularly  com- 
mon among  those  who  are  engaged  in  oc- 
cupations of  a  constantly  laborious  kind — 
strikers,  bargemen,  those  who  work  heavy 
pumps,  &c. ;  and  Dr.  Allbutt  regards  daily 
continued  heavy  labor  as  much  more  effi- 
cacious in  producing  this  result  than  inter- 
mittent toil  of  even  a  more  severe  kind, 
such  as  the  athletic  sports  of  the  higher 
classes  ;  but  he  also  lays  stress  upon  his 
opinion  that  depressing  circumstances  of 
life,  bad  air  and  food,  greatly  favor  athe- 
roma arising  from  strain.' 

'  On  Overwork  and  Strain  of  the  Heart, 
and  Aorta. 


Rheumatism,  gout,  syphilis,  and  kidney 
diseases  are  the  maladies  most  predispos- 
ing to  atheroma.  Intemperance  and 
hereditary  tendency  hasten  its  appear- 
ance. Of  senile  changes,  atheroma  is  one 
of  the  most  constant,  but  it  only  rarely 
comes  under  our  clinical  observation, 
from  the  diminishing  actixitj'  and  vigor 
of  the  circulation  with  advancing  age  ren- 
dering the  results  of  atheromatous  cliange 
in  the  aorta  less  likely  to  manifest  them- 
selves. 

!Mr.  Francis  H.  "Welch  of  ^STetley  has  in 
a  recent  paper  read  before  the  Medieo- 
Chirurgical  .Society  of  London  (1S7(J)  con- 
tended that  nodular  disease  of  the  aorta 
(endarteritis)  is  one  of  the  most  frequent 
internal  lesions  of  the  syphilitic  virus  and 
also  one  of  the  earliest  produced — a  view 
supported  by  some  high  military  authori- 
ties. Mr.  Welch  found  that  out  of  56 
cases  of  syphilis  terminating  fatally  from 
specific  lesions  GO'7  per  cent,  showed 
aortic  nodulations.  Again  of  34  cases 
dead  of  aortic  aneurism  50  per  cent,  at 
least  were  strongly  infected  with  sj'philis. 
j\Ir.  Welch's  important  paper  did  not  pass 
without  criticism,  and  it  will  no  doubt  do 
much  to  hasten  the  solution  of  a  very 
complex  question  as  to  the  real  potency  of 
syphilis  in  developing  atheroma.  The 
main  issue  rests  upon  what  is  regarded  as 
evidence  of  syphilis  both  during  life  and 
after  death. 

Symptoms  aitd  Physical  Signs.— 
The  symptoms  of  atheromatous  change  in 
the  aorta  are  always  obscure  ;  and  exten- 
sive disease  may  exist  without  any  symp- 
toms being  complained  of;  nor  on  the 
most  minutely  careful  physical  examina- 
tion can  we  in  all  cases  assert  that  there 
is  or  is  not  atheromatous  disease  of  the 
main  vessel  present.  The  secondary  re- 
sults of  atheroma  are,  in  the  first  place, 
mechanical — viz.,  dilatation,  aneurism  or 
rupture  of  the  vessel,  or  embolism  from 
the  conveyance  of  masses  of  fibrine  which 
have  been  entangled  by  the  roughened 
surfaces  to  distant  parts  ;  and  it  is  only 
when  such  secondary  phenomena  begin 
to  arise  that  symptoms  or  signs  of  disease 
present  themselves.  Our  object  must  then 
be  to  discover,  at  the  earliest  possible  mo- 
ment, the  commencing  secondary  conse- 
quences of  atheroma,  so  as  to  be  on  our 
guard,  so  far  as  it  is  possible,  against  their 
further  extension. 

Attacks  of  angina  or  of  palpitation,  oc- 
curring independently  of  effort,  but  readily 
brought  on  by  exertion,  are  suggestive  of 
this  form  of  the  disease  ;  but  it  as  often 
happens  that  some  casual  symptom 
which,  so  far  as  symptoms  are  yet  classi- 
fied, might  mean  anything  or  "dyspep- 
sia," in  the  man  before  us  directs  our 
attention  to  the  heart.  The  patient  is  of 
an  age  at  or  beyond  that  of  middle  life, 
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which  is  in  favor  of  the  probability  that 
such  cardiac  attaclis  may  be  dependent 
upon  dyspepsia  (or,  in  the  case,  of  women, 
climacteric  hysteria),  and  the  presence  or 
absence  of  these  conditions  must  of  course 
be  carefully  ascertained  ;  but  their  exist- 
ence must  not  be  regarded  as  suflScient  to 
exclude  the  graver  malady,  for  they  fre- 
quently coexist  with  and  complicate  aortic 
disease.  There  is  nothing  characteristic 
in  the  appearance  of  the  patient ;  he  may 
be  thin  and  cachectic  looking,  or  the  re- 
verse ;  but  whether  his  appearance  sug- 
gests such  questions  or  not,  rheumatism, 
gout,  syphilis,  and  intemperauce  should 
be  inquired  for,  and  the  urine  repeatedly 
examined  for  albumen  or  morbid  deposits. 
On  examination,  the  radial  and  brachial 
arteries  will  commonly  be  found  more 
rigid  and  inelastic  than  natural. 

Although  during  an  attack  of  dyspncea 
the  heart's  action  is  tumultuous  and  the 
pulse  alarmingly  irregular,  yet  at  the 
time  the  patient  comes  under  observation 
the  cardiac  movements  may  be  quite 
steady,  with  perhaps  an  occasional  inter- 
mission, there  is  some  evidence  of  hyper- 
trophy of  the  left  ventricle  (increased  im- 
pulse with  muffled  sound),  and  perhaps 
nothing  else  can  be  discovered ;  from 
these  patients  being  big-chested  and  more 
or  less  emphysematous,  it  is  also  some- 
times difficult  to  judge  of  the  cardiac  hy- 
pertrophy. In  more  marked  cases,  how- 
ever, there  is  with  indistinctness  of  the 
first  sound,  accentuation  of  the  second 
and  a  short  systolic,  or  rather  post  systolic, 
murmur  over  the  aorta  beyond  the  valves. 
It  may  be  that  this  murmur  is  only  dis- 
coverable when  the  heart  is  acting  strongly 
as  from  excitement,  or  after  taking  a  few 
turns  up  and  down  the  room — and  in  sus- 
picious cases  this  exercise  prior  to  a  sec- 
ond auscultation  should  never  be  omit- 
ted ;  the  murmur  does  not  displace  the 
first  sound,  but  is  superadded  to  and  im- 
mediately follows  it.  In  other  cases  there 
is  a  ijartial  replacement  of  the  second 
sound  by  a  fine  diastolic  murmur.  These 
latter  physical  signs  are  often  not  to  be 
found  for  the  first  few  months,  during 
which  the  patient  has  presented  suspicious 
symptoms,  and  their  superrcntion  in  this 
way  is  the  most  significant  feature  in  the 
history  of  such  a  case  for  diaijnosis.  In  the 
upper  sternal  region  both  the  cardiac 
sounds  are  accentuated,  and  may  be  at- 
tended even  with  sUght  shock  to  the  ear; 
in  order  correctly  to  value  this  sign,  how- 
ever, a  reverse  precaution  to  that  men- 
tioned above  should  be  adopted  — we 
should  note  that  the  patient  be  quite 
calm,  and  if  possible,  make  a  second  ex- 
amination after  he  has  been  lying  down 
for  a  short  time. 

At  a  later  period,  signs  of  decided  dila- 
tation may  become  apparent,  there  may 


be  some  dulness  over  the  aortic  regioi 
and  some  pulsation— nither  flapping  tha 
thrusting- may  be  felt  by  the  finger  i, 
the  second  interspace  close  to  the  stei 
num.  The  bruit  becomes  more  distinc: 
sometimes  very  rough  and  accompanie 
by  fremitus,  when  calcareous  degenerc 
tion  may  be  presumed  to  be  present.  Th 
dyspnoea  increases,  and  the  anginal  a) 
tacks  may  become  more  frequent  and  sc: 
vere ;  or,  on  the  other  hand,  they  ma 
disappear  ;  but  palpitation  is  always  mor 
persistent.  The  symptoms  of  embolisi 
may  now  come  on,  among  which  hem 
plegia,  rigors  and  hsematuria,  superficif 
hemorrhages,  and  gangrene  may  be  ent 
merated  ;  or  sudden  pain,  dyspncea,  an 
faintness  may  announce  the  commenct 
ment  of  a  sacculated  aneurism,  or  deat 
may  suddenly  take  place  from  cardia 
syncope  or  rupture  of  the  aorta.  In  othe 
cases  sacculated  aneurism  may  imiiei 
ceptibly  arise. 

The  acute  symptoms  signalizing  th 
formation  of  a  dissecting  aneurism  ma; 
be  the  first  to  announce  to  us  the  exist 
ence  of  long  preceding  atheroma,  and  i 
is  unnecessary  to  say  that  the  disease,  tli 
phenomena  of  which  are  thus  related  ii 
chronological  order,  may  first  presen 
itself  to  our  notice  at  any  of  the  stage 
referred  to.  In  all  cases  of  suspicion  th 
general  state  of  the  circulation  should  b 
carefully  examined,  the  aid  of  the  sphyg 
mograph  being  sought. 

Duration.  —  The  duration  of  aorti' 
endarteritis  or  atheroma  cannot  be  pre 
cisely  stated,  from  the  insidious  manne 
in  which  the  disease  commences.  It  ma; 
be  considerably,  perhaps  indeflnitelj',  joro 
longed  by  careful  management,  hence  th' 
importance  of  its  early  recognition.  T\v 
disease  proceeds  to  its  fotal  terminatioi 
either  by  simple  progress  leading  to  rup 
ture  of  the  vessel,  or  by  embolism  of  th^ 
brain  or  other  organs  from  conveyance  o 
debris  or  fibrinous  plugs  ;  or  by  dilatatioi 
of  the  aorta,  or  direct  involvement  of  it 
valves,  giving  rise  to  incompetency  witl 
its  attendant  cardiac  results,  or,  finally 
by  the  formation  of  a  sacculated  or  dis 
secting  aneurism.  In  calculating  the^jro^ 
nosis,  the  present  duration  of  the  diseasi 
and  the  progress  it  has  already  made  ii 
one  or  other  of  these  directions  has  to  bi 
considered. 

Treatment. — The  treatment  of  aortii 
degeneration  is  purely  palliative.  A  care 
ful  regulation  of  the  diet  so  as  to  avoi( 
both  overloading  of  stomach  and  too  lon< 
fasting,  is  of  the  first  importance  ;  stimu 
lants  should  be  reduced  to  a  minimum,  o: 
dispensed  with  altogether,  and  the  hepatii 
function  should  be  carefully  attended  to 
A  mild  but  bracing  climate  with  leve 
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walks  and  carriage  exercise  are  desirable. 
Of  drugs  the  aromatic  stimulants  and 
antispasmodics  urc  most  useful  during 
the  attacks  of  dyspncea.     The  subcuta- 


neous injection  of  morphia  is  very  useful 
in  warding  off  the  attacks,  when,  as  is  not 
infrequently  the  case,  they  show  any  ten- 
dency to  recui-  at  definite  times. 


ANEUEISM  OF  THE  THOEACIC  AOETA. 

By  R.  Douglas  Powell,  M.D.,  F.R.C.P. 


Anetjkism  at  the  Sinuses  of  the 
Aorta. 

Anbueism  affecting  the  very  com- 
mencement of  the  aorta,  either  at  or  im- 
mediately above  one  of  the  sinuses  of 
"V'alsalva,  rarely  attains  a  sufficient  size 
to  assume  special  characters  of  its  own 
before  death  takes  place,  either  from  its 
rupture  into  the  heart  or  pericardium,  or 
indirectly  from  the  grave  derangement  of 
the  valves  and  orifices  at  the  base  of  the 
heart  it  has  occasioned.  It  may  there- 
fore be  more  conveniently  considered  here 
than  among  the  larger  aneurisms  affecting 
the  rest  of  the  aorta.  The  aneurism  oc- 
curs usually  above  the  right  coronary 
valve,  next  most  frequently  above  the  in- 
tercoronary  valve  or  between  these  two 
(Sibson).  It  is  also  always  of  the  saccu- 
lated variety.  The  pouch  necessarily 
projects  hi  most  cases  into  the  right  side 
of  the  heart  at  or  near  the  commencement 
of  the  pulmonary  artery. 

Stsiptoms  and  Physical  Signs.— In 
a  certain  number  of  cases  there  are  no 
symptoms  to  attract  our  notice  to  the 
heart,  until  the  patient  suddenly  dies 
from  rupture  of  the  sac.  In  other  cases 
the  symptoms  and  signs  are  those  of  athe- 
roma, with  some  dilatation  of  the  first 
portion  of  the  aorta.  The  expansion  of 
the  portion  of  the  aorta  forming  the  base 
of  the  aneurism,  tends  to  displace  down- 
wards the  attachment  of  the  aortic  valves, 
and  if  situated  above  the  junction  of  two 
of  these  valves  necessarily  occasions  great 
incompetency,  with  all  the  signs  and 
symptoms  of  aortic  regurgitation.  The 
pouch  by  projecting,  as  it  most  commonly 
does,  towards  the  base  of  the  pulmonary 
artery,  tends  also  to  displace  its  valves  or 
narrow  its  orifice,  and  hence  there  may  be 
a  systolic  or  a  diastolic  murmur  situated 
in  the  pulmonary  region.  This  latter 
sign  in  particular  might  lead  us  to  suspect 
the  disease.  Hypertrophy  of  the  left  ven- 
tricle, with  or  without  a  similar  affection 
of  the  right,  is  usually  present.     In  two 


cases  which  have  come  under  my  own 
observation,  the  hypertrophy  and  dilata- 
tion of  the  right  side  of  the  heart  were 
very  marked. 

Diagnosis. — The  diagnosis  can  rarely 
be  made  with  certainty.  It  is  almost  im- 
possible to  single  out  from  among  the 
symptoms  which  maj'  be  accounted  for  by 
the  many  attendant  lesions,  those  pecu- 
liar to  an  aneurism  rarely  exceeding  the 
size  of  a  filbert,  and  buried  in  the  base  of 
the  heart.  Yet,  where  we  have  evidence 
of  these  lesions — of  aortic  atheroma  with 
some  dilatation,  and  of  regurgitation 
through  the  valves — the  existence  of  an- 
eurism should  always  be  reckoned  upon  as 
possible  ;  and  if  there  be  any  murmur 
detected  over  the  pulmonary  artery,  ac- 
companied by  marked  hypertrophy  and, 
dilatation  of  the  right  side  of  the  heart, 
the  presence  of  aneurism  may  be  fairly 
assunied. 

The  termination  of  the  disease  is  usually 
by  rapture  into  the  pericardium  or  right 
side  of  the  heart.  Death  may  ensue, 
however,  from  the  valvular  derangement 
occasioned  by  it,  or  in  some  other  way 
from  the  extensive  disease  of  the  vessel 
by  which  it  is  most  commonly  accom- 
panied. 

The  general  treatment  of  this  disease  is 
identical  with  that  of  atheroma. 


Aneueism  of  the  TnoEACic  Aoeta 

BEYOND  THE  VALVES. 

Aneurism  of  the  aorta  is  a  preternatural 
dilatation  of  that  vessel  at  some  portion  of 
its  course.  The  dilatation  may  be  general, 
involving  the  whole  circumference  of  the 
vessel  for  a  certain  length,  and  such  an 
aneurism  may  assume  the  fusiform,  cylin- 
drical, or  globular  shape.  The  aneurismal 
expansion  of  the  vessel  is  more  commonly 
partial,  from  the  yielding  before  the  blood- 
pressure  of  some  circumscribed  portion  of 
the  arterial  wall  previously  weakened  by 
disease,  which  bulges  outwards  from  the 
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vessel  as  a  bud,  or  cm?  de  sac,  of  gradually 
increasing  dimeusions.  This  variety  is 
spoken  of  as  the  sacculated  aneurism  ;  it  is 
always  associated,  however,  with  some 
general  enlargement  of  the  arterial  chan- 
nel. 

These  varieties  of  aneurism  are  more 
easily  classified  in  the  museum  than  dis- 
tinguished clinically.  Among  the  circum- 
scribed aneurisms  of  which  the  sacculated 
variety  is  the  type  and  form  of  most  fre- 
quent occurrence,  we  must  also  include, 

[Fig.  125. 


Section  of  Arch  of  Aorta,  with  Aneurism.] 

for  purposes  of  description,  the  globular^ 
aneurism,  and  those  aneurisms  strictly 
speaking  perhaps  of  the  dissecting  kind, 
i.  e.,  commencing  suddenly  with  rupture 
of  the  internal  coat,  but  in  which  the 
lesion  is  limited,  and  the  further  progress 
of  the  disease  is  by  gradual  expansion. 
No  doubt  more  aneurisms,  regarded  even 
post-mortem  as  sacculated,  originate  in 
this  way  than  is  generally  supposed._  The 
ordinary  fusiform  aneurism  is  in  its 
slighter  degrees  more  commonly  spoken 
of  under  the  simpler  name  dilatation  of 
the  aorta,  and  has  already  been  referred 
to  in  speaking  of  atheroma.     It  usually 

'  This  is  perhaps  the  best  term  to  apply  to 
those  cases  in  which  the  dilatation  affecting 
the  whole  circumference  involves  only  a  com- 
paratively limited  portion  of  the  length  of  the 
aorta.  It  is  not  a  new  one,  being  used  by 
Dr.  Walshe  in  the  same  sense,  though  the 
cases  referred  to  he  regards  as  of  extreme 
rarity.  An  aneurism  of  this  globular  form 
presents  all  the  physical  signs  and  clinical 
phenomena  of  a  sacculated  aneurism,  even  to 
perforation  of  the  thoracic  parietes,  as  in  Dr. 
Murchison's  case  related  at  page  849.  One  or 
two  instances  of  this  variety,  which  seems  to 
be  more  frequent  in  the  descending  thorncic 
aorta,  have  lately  appeared  before  the  Patho- 
logical Society. 


affects  the  first  portion  of  the  aorta,  and 
when  extensive,  yields  many  of  the  .sign, 
of  aneurism  presently  to  be  described. 

Etiology.— Speaking  generally,  what 
ever  increases  the  prej^sviro  of  the  bloo( 
witliin  the  aorta  or  impairs  the  resistin; 
power  of  that  vessel,  favors  the  produc 
tion  of  aneurism.  Increased  propellin; 
power  of  heart  and  increased  resistance  t' 
the  escape  of  blood  from  the  aorta,  int' 
the  vessels  beyond,  are  tlie  two  condition 
which,  separately  or  combined,  augmen 
the  pressure  of  blood  witliin  the  vessel 
disease  of  the  walls  of  the  vessel,  of  what 
ever  kind,  diminislies  its  power  of  resisi 
ing  the  normal  or  enhanced  blood-pres 
sure. 

In  discussing  more  minutely  the  etio" 
ogy  of  aneurisms  of  the  aorta,  we  mus 
refer  separately  to  the  disease  asoocurrin 
as  a  result  of  senile  changes,  and  as  bein 
prematurely  produced  by  artificial  or  ace: 
dental  circumstances.  Senile  decay  c 
the  arterial  wall  is  one  of  the  nature 
causes  of  aneurism.  In  the  normal  pre 
gress  of  age,  degeneration  commences  i 
the  large  vessels,  and  probabljr  too  in  tli 
smaller  ones,  before  tlie  tissue  of  th 
heart  sulFers  in  nutrition;'  indeed,  th 
first  effect  of  this  arterial  decay  is,  as  i 
well  known,  a  certain  increase  in  th 
muscular  power  of  the  left  ventricle  t 
compensate  for  the  increased  resistanc 
to  the  circulation  through  more  rigi 
vessels  ;  and  it  is  at  this  period  of  ad 
vanced  middle  life  that  aneurism  is  mos 
frequently  met  with— but  sometimes  ag 
in  these  special  tissues  is  hurried  on  b 
favoring  disease.  Beyond  the  period  c 
advanced  middle  life  the  tendency  to  sa( 
culated  aneurism  is  lost,  the  )5ulk  of  th 
blood  is  diminished,  the  nutrition  of  th 
heart  begins  to  suffer  and  the  vigor  c 
the  circulation  becomes  correspondingl 
lessened  ;  a  lower  activity  of  life  is  tliu 
necessitated  which  is  quite  normal  to  ad 
vancing  age  and  in  harmony  with  th 
changes  taking  place  in  the  tissues.  I 
old  age,  however,  it  sometimes  happen 
that  the  senile  atheromatous  change— n 
doubt  aided  by  some  attendant  (seconc 
ary  ?)  inflammation— proceeds  to  actuf 
softening  and  erosion  of  the  inner  turn 
of  the  aorta,  and  the  Jblood  then  msini 
ates  between  the  coats  of  the  vessel,  an 
a  dissecting  aneurism  arises. 

Subacute  and  chronic  arteritis,  tb 
varyino-  stages  and  modifications  of  whic 


1  This  statement,  it  must  be  admitted, 
based  rather  upon  general  clinical  experienc 
than  upon  any  exact  inquiry  into  the  natur; 
relative  progress  of  age  in  the  different  tissue 
which  is  as  yet  wanting  in  medical  literatur 
It  is  I  belicre,  however,  in  accordance  wit 
the  i'mpressinn  of  most  physicians,  and  is  i 
all  probabilit-^  exactly  true. 
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have  already  been  referred  to  as  account- 
ing for  the  production  of  most  of  the 
appearances  recognized  under  tlie  term 
atlieronia — thickenings,  scars,  erosions, 
calcifications,  &c. — is  the  diseased  condi- 

[Fig.  126. 


Aneurism  of  arch  of  tho  aorta.] 


tion  most  commonly  preceding  aneurism  ; 
indeed,  it  is  through  the  intervention  of 
arteritis  that  all  the  known  causes  of 
aneurism  of  the  aorta,  and,  perhaps,  of 
other  vessels,  become  effective.  The  con- 
stitutional states,  then,  which  tend  to 
produce  atheroma,  also  favor  the  occur- 
rence of  aneurism — hereditary  predisposi- 
tion, rheumatism,  gout,  syphilis,  kidney 
disease,  alcohohsm.  Even  strain,  with 
but  rare  and  violent  exceptions,  leads  to 
the  production  of  aneurism,  not  simply 
by  rupturing  any  of  the  coats  of  the  aorta, 
previously  healthy,  but  by  overstretching, 
or  too  violently  exercising  them,  and  thus 
setting  up  local  atheromatous  disease  of 
the  slow  inflammatory  type.  Dr.  Moxon' 
has  brought  together  so  many  arguments 
to  prove  the  direct  effect  of  strain  in  pro- 
ducing atheroma  as  to  have,  I  think,  set- 
tled the  question.  He  shows  how  the 
disease  affects  first  the  aorta  in  the  region 
of  the  valves  and  at  its  ascending  portion, 
and  that  the  inflammatory  degeneration 
occurs  in  points  arranged  longitudinally 
in  the  course  of  the  vessel.  Thus  arising, 
it  is  not  difficult  to  understand  how  any 
of  these  little  disease  "rifts"  may  slowly 
widen  to  the  production  of  a  large  aneur- 

'  Grny's  Hospital  Reports,  series  iii.  vol. 
xvi.  p.  44S  ;  also  recent  work  on  Pathological 
Anatomy  by  Wilks  and  Moxon,  chap.  "Au- 
eurism." 


ism,  or  may,  under  some  severe  effort, 
suddenly  give  way  with  those  acute  symp- 
toms wlii(di  occasionally  usher  in  the 
obvious  disease.  Hereditary  predisposi- 
tion has  not  been  found  to  exist,  save  in 
exceptional  cases,  in  aneurism.  One  re- 
markable case  came  under  my  own  oliser- 
vation  seven  or  eight  years  ago,  in  which 
there  was  a  tolerably  trustworthy  history 
of  a  mother  and  four  sons  dying  of  inter- 
nal aneurism.  Dr.  Fuller'  relates  the 
case  of  a  gentleman  whose  paternal 
grandfather,  uncle,  and  father,  had  all 
died  from  aneurism,  and  whose  sister  was 
laboring  under  that  disease. 

Although  rheumatism  is  usually  enu- 
merated among  the  diseases  predisposing 
to  aneurism,  it  has  hitherto  been  included 
among  such  general  causes  as  syphilis 
and  renal  disease,  on  the  tacit  under- 
standing that  the  "  rheumatic  diathesis" 
is  favorable  to  the  occurrence  of  prema- 
ture arterial  decay.  "Whether  this  be  the 
case  is  at  least,  I  think,  a  question  for 
further  inquiry  ;  but  rheumatism  must  in 
a  more  definite  sense  be  regarded  as  a 
possible  cause  of  aneurism,  if  I  may  judge 
from  the  history  of  some  cases  which  have 
come  under  my  own  observation.''  It 
has  been  found  in  certain  cases  of  rheu- 
matic fever  with  aortic  valve  disease, 
that  the  aorta  beyond  the  valves  has  pre- 
sented patches  of  arteritis  corresponding 
with  the  impingement  against  it  of  vege- 
tations fringing  the  margins  of  the  valves. 
Does  the  rheumatic  endocarditis  ever  ex- 
tend beyond  the  valves  to  produce  endar- 
teritis aftecting  the  aorta  at  its  commence- 
ment ?  I  have  on\j  seen  clinical  evidence 
in  one  case  which  would  lead  me  to 
answer  this  question  in  the  affirmative. 
The  case  was  that  of  a  lad  aged  17,  in 
whom  aortic  aneurism  occurred  traceable 
to  two  attacks  of  rheumatism  occurring 
at  the  ages  of  eleven  and  twelve.  No 
other  cause  for  the  aneurism  could  be 
made  out,  and  the  patient  was  too  young 
for  degeneration  of  the  vessel,  save  of  an 
acute  kind,  such  as  might  possibly  be 
occasioned  bj'  rheumatic  fever. 

The  operation  of  aortic  regurgitant  dis- 
ease of  the  heart,  left  behind'by  rheumatic 
endocarditis,  as  a  cause  of  aneurism,  may 
be  readily  conceived  in  persons  at  or  be- 
yond middle  life.  I  have  met  with  three 
examples  of  aneurism,  the  histories  of 
which  will,  I  think,  admit  of  no  other  in- 
terpretation ;  and  in  two  other  cases  I 
have  had  reason  to  suspect  the  diseaseto 
have  arisen  in  this  way.  Greatly  in- 
creased power  of  cardiac  systole  is  re- 
quired in  aortic  regurgitant  disease  to 
carry  on  the  circulation  with  an  aorta 
whose  action  is  crippled  through  imper- 
fection of  its  valves  ;  the  whole  shock  of 

■  Diseases  of  the  Chest,  p.  656. 

s  Vide  Clinical  Transactions  for  1874. 
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this  extra  power  is  received  of  course  by 
the  ascending  portion  of  the  aorta.  More- 
over, instead  of  the  unduly  forcible  im- 
pulse of  blood  being  received  by  an  aorta 
already  containing  a  certain  residuum  of 
blood  sufHcient  to  diminish  the  shock,  the 
great  vessel  is,  on  the  contrary,  more 
empty  and  flaccid  than  natural  at  the 
moment  of  ventricular  systole,  the  blood 
in  regurgitant  disease  escaping  back  into 
the  ventricle.  The  efiect  of  this  increased 
impulse,  or  shock,  upon  the  aorta  must 
be  to  predispose  it  to  the  occurrence  of 
atheromatous  disease  and  of  subsequent 
expansion. 

Intemperance,  mental  emotion,  and 
violent  exercise  operate  as  causes  of  aneu- 
rism by  increasing  the  blood  pressure 
within  the  aorta.  Dr.  Eendle's  statistics 
of  cases  of  internal  aneurism  occurring 
among  the  female  convicts  in  the  Queen's 
Prison,  Brixton,  conclusively  show  the 
effect  of  mental  depression  and  excite- 
ment in  predisposing  to  aneurism.  As 
already  hinted,  loss  of  muscular  tone  of 
the  vessel,  through  nervous  influence,' 
may  take  a  more  important  part  in  such 
cases  in  the  origin  of  aneurism  than  is 
at  present  allowed.  Mechanical  impedi- 
ment to  the  circulation  through  the  great 
vessels  beyond  the  aorta  is,  however,  per- 
haps the  most  important  cause  of  aneu- 

[Fig.  127. 


Aneurism  of  Aorta.] 

risra,  with  special  reference  to  which  the 
malady  will  be  found  to  prevail  more  at 
certain  ages,  among  those  following  cer- 
tain occupations,  and,  with  some  reserva- 
tions, in  the  male  sex. 

In  an  exhaustive  essay  on  the  etiology 
of  diseases  of  the  heart  among  soldiers. 


'  Niemeyer  refers  to  palsy  of  the  vasomoter 
nerves  as  a  questionable  cause  of  aneurism, 
though  he  gives  Eokitansky's  opinion  in  fa- 
vor of  it. 


Mr.  Myers'  gives  the  statistics  of  In 
speotor-General  Lawson  ("Army  Medi 
cal  Keport,"  18GG),  showing  that  th 
duAhs  from  aortic  aneurism  are  in  th 
army  eleven  times  greater  than  amou, 
the  civil  population  ;  and  he  accounts  fo 
this  enormous  disproportion  by  the  tight 
ness  of  the  dress  and  accoutrements  c 
the  soldier  occasioning  greatly  iucreasei 
blood-pressure  within  the  aorta  durin, 
anjr  violent  exercise,  by  compressing  th 
great  vessels  of  the  neck  and  upper  ex 
tremities.  In  proof  of  this  Mr.  Myer 
gives  one  set  of  703  cases  of  aortic  aneu 
rism  from  Dr.  Sibson,  in  420  of  whicl 
(59"7  per  cent.)  some  portion  of  the  as 
cending  aorta  was  involved.  He  als 
gives — in  support  of  Dr.  Sibson's  view  tha 
that  portion  of  the  aorta  on  which  ther 
is  most  strain  is  most  often  affected  wit: 
aneurism — 109  other  cases,  culled  fror 
the  Netley  Hospital  records,  and  frori 
those  of  his  own  regiment,  in  75  (about  7' 
per  cent.)  of  which  the  disease  affecte( 
the  ascending  portion  or  arch  of  the  ves 
sel.  He  thus  successfully  endeavors  t' 
locate  the  cause  of  the  disease  in  soldier 
from  its  point  of  manifestation  being  dis 
proportionately  more  frequent  in  them  a 
that  portion  of  the  aorta  which  is  at  o 
above  the  origin  of  the  great  vessels  o 
the  neck  and  upper  extremities.^  A 
further  evidence  of  the  effect  of  strain  ii 
producing  heart  disease  among  soldiers 
Mr.  Myers  mentions  the  significant  fac 
that  among  them  aortic  valve  disease  i 
twice  as  frequent  as  mitral,  whereas  ii 
civil  life  mitral  disease  is  slightly  th 
more  frequent.  He  also  refers  to  th' 
very  large  proportion  of  valvular  hear 
disease  in  the  army,  which  are  not  trace 
able  to  either  rheumatism  or  albuminu 
ria,  the  two  diseases  answerable  for  mos 
such  cases  occurring  in  civil  life.  I 
must,  of  course,  be  remembered  tha 
wherever  the  obstruction  may  be,  th' 
aortic  at  its  origin  must  be  most  import 
antly  affected  ;  for  it  is  here  next  to  thi 
ventricle,  that  the  supplementary  force  i 
gathered  to  overcome  it,  and  perhaps  th( 
great  and  almost  sudden  change  in  thi 
mode  of  life  on  entering  the  militar; 
ranks  — from  that  of  the  slow-moving 
slouching,    ill-fed    farmer's    lad,    or   thi 

'  On  the  iEtiology  and  Prevalence  of  Dis 
eases  of  the  Heart  among  Soldiers.  London 
1870. 

2  Taking  the  whole  of  Dr.  Sibson's  88i 
cases,  of  which  in  460,  or  52-3  per  cent.,  th 
disease  was  situate  at  either  the  ascending  o 
transverse  aorta,  or  between  the  two,  an( 
further  making  allowance  for  the  fact  tha 
these  cases  were  of  all  ages,  whereas  thoS' 
quoted  by  Mr.  Myers  were  within  the  age  o 
effective  service,  the  preponderance  of  th' 
affection  in  ascending  aorta  among  soldier 
appears  still  more  considerable. 
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loafer  from  among  the  unhenlthy  recesses 
of  large  towns,  to  that  of  the  smart, 
straight,  large-eating  and  more  or  less 
plethoric  soldier — should  be  also  taken 
into  account,  as  well  as  his  disadvantages 
in  dress,  in  considering  the  elfeets  of  the 
soldier's  occupation  in  predisposing  to 
aneurism. '  However  this  ma}'  be,  it  will 
be  readily  perceived  that  arterial  strain 
tending  through  the  medium  of  atheroma 
to  produce  aneurism  among  other  diseases 
of  the  heart  and  aorta,  is  the  common  re- 
sult of  many  of  the  conditions  of  the  sol- 
dier's present  life  and  training.  Sailors, 
with  an  equal  liability  to  great  physical 
eftbrt,  and  affected  in  about  equal  propor- 
tion with  the  taint  of  S3'philis,  although 
more  subject  to  aneurism  than  civilians, 
are  less  so  than  soldiers,  their  greater 
amenity  in  this  respect  appearing  due 
mainly  to  their  looser  dress  and  more 
gradual  training.  Tlie  occupations  of 
hammermen,  lightermen,  smiths,  and 
others,  necessitating  long-continued  mus- 
cular effort,  predispose  to  aneurism. 

Age. — Aneurism  of  the  aorta  may  oc- 
cur at  any  age  ;  it  is,  however,  extremely 
rare  before  twenty,  and  is  most  prevalent 
between  the  ages  of  forty  and  fifty.  A 
small  number  of  cases,  5  or  6  per  cent. , 
occur  before  thirty.  Professor  Leljert^ 
finds  the  disease  most  prevalent  between 
the  ages  of  forty-five  and  sixty.  In  Dr. 
Crisp's''  tables,  132  out  of  175  cases  oc- 
cur laetween  the  ages  of  thirty  and  sixty, 
this  wide  margin  being,  as  before  ex- 
plained, accounted  for  by  certain  habits 
and  constitutional  states  anticipating  by 
disease  the  effects  of  age  upon  the  ves- 
sels. The  great  majority  of  aneurisms 
occurring  between  these  periods  of  life 
are  of  the  circumscribed  sacculated  or  fusi- 
form kind  ;  in  advanced  life,  on  the  other 
hand,  those  cases  which  do  occur  are 
most  commonly  of  the  dissecting  kind 
(Peacock^. 

Sex. — Males  are  much  more  liable  to 
true  aneurism  of  the  aorta  than  females, 
though  the  latter  are  by  no  means  exempt 
from  the  disease.  Of  circumscribed  an- 
eurism of  the  aorta  from  two-thirds  to 
four-fifths  of  the  cases  occur  in  males 
(Crisp,  Peacock,  Blakiston)  ;  on  the  other 

'  It  is  a  fact  worthy  of  note  that  severe 
gymnastic  exercises  have  only  been  in  vogue 
in  the  army  within  comparatively  recent 
years.  I  have,  however,  met  with  aneurism 
in  several  soldiers  who  have  never  been  sub- 
jected to  them. 

2  Virchow's  Handb.  der  spec.  Path.,  Bd.  v. 
abtli.  ii. ;  Krankheiten  der  Bhit-  und  Lymph- 
gefasse,  p.  25. 

^  Diseases  of  the  Bloodvessels,  p.  135. 

*  On  Dissecting  Aneurism.  Ediu.  Surg, 
and  Med.  Journal,  vol.  Ix.  p.  291,  1843. 


hand,  dissecting  aneurism  appears  to  be 
of  as  frequent  occurrence  in  women  as  in 
men.  That  this  disproportion  between 
the  sexes  is  due  entirely  to  the  difference 
in  their  habits  of  life  is  apparent  from  the 
statistics  of  Dr.  Rendle,  alreadj'  referred 
to.  Mr.  Holmes'  remarks  that  "internal 
aneurisms  seem  equally  if  not  more  com- 
mon among  women  when  their  way  of 
life  exposes  them  to  the  vascular  excite- 
ment consequent  on  intemperance,  vice, 
and  mental  emotions." 

Tliough  aneurism  appears  to  prevail 
more  in  Great  Britain  than  in  other  coun- 
tries, this  excess  is  attributalile  to  our 
rougher  mode  of  life  rather  than  to  any 
climatic  influence. 

Symptomatic  History  and  Symp- 
tomatology.— As  a  rule  the  commence- 
ment of  aneurism  of  the  aorta  is  unmarked 
liy  symptoms,  and  the  disease  may  con- 
tinue latent  up  to  the  time  of  death.  The 
so-called  exciting  causes  of  aneurism,  tlio.'e 
acts  or  accidents  which  seem  immediately 
to  determine  the  commencement  of  the 
disease,  cannot  well  be  classified  ;  when 
recognizable  they  consist  either  of  some 
temporary  exaggeration  of  usual  daily 
toil,  or  of  some  shock,  or  fall,  or  blow, 
violently  affecting  the  circulation.  Such 
causes  are,  however,  but  rarely  sufficient 
to  account  for  internal  aneurism  if  we  at- 
tempt to  isolate  them  from  the  predispos- 
ing, i.  e.  the  true  causes  of  the.  disease. 
In  the  sacculated  or  circumscribed  forms 
the  history,  wlien  any  can  be  discovered, 
may  be  referred  to  one  of  the  following 
types.  In  one  case  there  may  long  have 
been  signs  of  failing  health  and  nutrition, 
and  positive  signs  of  degenerative  disease 
of  the  aorta  may  have  previously  been 
detected.  In  another  the  patient  has 
perhaps  enjoyed  robust  health  and  in- 
dulged in  active  pursuits  and  free  living 
until,  after  a  fall  from  a  horse,  or  a  blow, 
or  a  sudden  violent  effort,  he  feels  a 
momentary  pain  in  the  chest  and  faint- 
ness,  soon  passing  out  of  memory  but  re- 
called by  the  consciousness,  on  subse- 
quently assuming  his  wonted  exercises,  of 
a  gradually  increasing  shortness  of  breath 
and  palpitation,  with  deep-seated  pain  in 
the  chest  ;  the  dyspncea  becomes  habitual, 
and  he  is  ever  conscious  of  too  great  a 
pulsation  wathin  the  chest  which  disturbs 
his  rest.  He  then  seeks  advice.  Some- 
times the  symptoms  come  on  more  acutely 
— e.g., a  tailor  on  lifting  while  in  the  "squat- 
ting" posture  tlie  heavy  seam  press  he 
has  been  accustomed  to  wield  for  year.?  in 
the  same  wav,  is  seized  with  agonizing 
pain  in  the  left  breast,  prolonged  faint- 
ness  and  violent  palpitation,  and  soon  a 
pulsating  tumor  appears  in  the  aortic 
region,   where  he  had  felt   "something 

System  of  Surgery,  vol.  iii.  p.  419 
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give  way. "  The  symptoms  in  other  cases 
come  on  ahnost  imperceptibly  with  cough, 
dyspnosa,  and  partial  aphonia,  attributed 
to  cold,  yet  the  patient  will,  on  being 
questioned,  perhaps  date  them  back  to 
some  protracted  labor  or  "heavy  job,"  as 
ill  the  case  of  a  blacksmith  or  lighterman. 

At  the  time  of  applying  for  advice  the 
symptoms  vary  in  their  nature  and  inten- 
sity with  the  seat  of  the  tumor  and  the 
direction  iu  which  it  is  growing.  They 
are  all  due  to  pressure  upon  the  neighbor- 
ing parts  causing  their  displacement  or 
erosion,  interference  with  the  patency  of 
air  and  food  tubes,  irritation  or  destruc- 
tion of  nerves,  and  they  may  be  thus 
enumerated  nearly  in  the  order  of  their 
frequency  —  Pain,  dyspnoea,  cardiac  or 
pulmonary,  or  both,  persistent  iu  greater 
or  less  degree,  but  often  associated  with 
paroxysmal  attacks  ;  voice  altered,  husky, 
uncertain,  or  whispering ;  cough,  dry, 
hoarse,  or  ringing,  larj^ngeal,  strididous 
h'eathiag,  headache,  disordered  vision,  loss 
of  power  or  positive  paralysis  of  lower 
extremities. 

Few  if  any  '^f  the  symptoms  as  thus 
enumerated  can  be  regarded  as  specially 
distinguishing  aneurism  from  other  tu- 
mors in  the  chest,  their  significance  rests 
rather  upon  their  grouping  and  upon  cer- 
tain characters  about  them  which  require 
further  consideration.  Tlie  existence  of 
an  aneurism  may  sometimes  be  inferred 
from  the  presence  of  certain  symptoms 
wliilst  the  physical  signs  are  as  yet  most 
obscure,  and  otherwise  insignificant. 

The  pain  in  aneurism  is  of  a  wearing, 
aching,  or  burning  character,  correspond- 

[Fig.  128. 


Aneurism  of  Aorta,  which  burst  into  the  Trachea.] 

ing  in  position  with  the  seat  of  the  tumor. 
It  is  a  fixed  pain,  but  associated  with 
paroxysmal  pains  of  an  evidently  neural- 
gic character,  radiating  in  the  course  of 
contiguous  nerves.  The  first  onset  of  the 
disease  is  occasionally  ushered  in,  as  be- 
fore said,  by  very  acute  suffering. 
The  dyspnoea  present  in  cases  of  thoracic 


aneurism  is  of  various  kinds  and  grades 
and  has  many  causes.  (1)  Th(!  mechar 
ism  of  the  circulation  being  disordered 
any  effort  giving  rise  to  an  extra  denuin 
upon  the  heart  occasions  dyspmca.  (i 
The  simple  fact  of  there  being  a  tumc 
within  the  chest  compressing  and  dii 
placing  its  other  contents  necessitate 
some  degree  of  dyspnoea.  The  fact  of  th 
tumor  being  pulsatile  and  of  dimension 
varying  slightly  from  time  to  time  wit 
the  fulness  of  the  circulation  may  serve  t 
give  a  distinguishing  feature  to  the  dys 
pnoea,  viz.,  its  more  marked  sensitivenes 
to  conditions  tending  to  disorder  circula 
tion  than  in  the  case  of  other  tumors,  i 
certain  deep-seated  throbbing  is  some 
times  complained  of  after  effort  or  excite 
ment.  But  (3)  the  dyspno:?a  most  charac 
teristic  of  aneurism  occurs  in  paroxysms 
attacks,  in  one  of  which  the  patient  nc 
unfrequently  dies.  Much  dispute  ha 
arisen  as  to  the  mechanism  of  this  fori: 
of  dyspnoea,  and  upon  the  views  we  hoi 
respecting  it  will  depend  our  treatment  c 
cases  of  impending  suffocation  from  thi 
cause. 

The  pneumogastric  nerve  is  sometime 
affected  in  the  disease  ;  it  may  be  eithe 
compressed  and  flattened  by  the  tumoi 
or  destroyed  and  incorporated  with  th 
sac  by  infiannnatory  change.  More  com 
monly  one  or  both  of  the  recurren 
branches  are  affected,  the  left  most  fre 
quently  so  by  direct  compression,  or  th 
right  indirectly  by  dragging  of  the  tumo 
upon  the  origin  of  the  subclavian.  Eithe 
paralj'sis  or  irregular  spasm  of  the  laryn 
geal  muscles  on  one  or  both  sides  ma 
thus  be  occasioned.  Among  those  wh 
attribute  these  attacks  of  dyspurea  to  dis 
turbance  of  the  innervation  of  the  glott's 
some  regard  them  as  due  to  spasmodi 
closure  of  the  glottis,  others  to  paralyfA 
closure.  Spasrii  of  the  glottis  is  the  cans 
to  which  the  dyspnoea  is  most  commonl; 
attributed. 

It  is  generally  held  that,  to  quote  th 
words  of  Dr.  John  Eeid,'  "all  the  nius 
cles  which  move  (>he  arytenoid  cartilage 
receive  their  motor  filaments  from  the  in 
ferior  or  recurrent  laryngeal  nerves.  Am 
as  the  force  of  the  muscles  which  shut  th 
larynx  preponderates  over  that  of  thos 
which  dilate  it,  so  the  arytenoid  cartil 
ages  are  carried  inwards,  when  all  the  fil 
aments  of  one  or  both  nerves  are  irri 
tated."  This  is  the  view  upon  whicl 
those  who  hold  the  spasm  theory  mainl; 


1  PhysiologlcEl  Eesearohes,  No.  iv.  Ex 
perimental  investigations  into  the  function 
of  the  eiKlitli  pair  of  nerves,  1848.  Dr.  San 
derson  (Handbook  of  Practical  Physiology 
p.  298)  regards  all  the  intrinsic  muscles  o 
the  larynx  as  expiratory,  the  widening  dur 
ing  the  inspiration  being  a  condition  of  gen 
eral  relaxation. 
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rely.  M.  Krishaber'  observes,  as  the  re- 
sult of  some  experimental  inquiry,  that 
in  paralysis  of  the  chords  either  from  de- 
struction of  the  recurrent  nerves  or  di- 
vision with  the  knife  of  one  or  both  of 
them,  there  is  no  dyspnoea,  the  glottis 
being  actually  more  patent  under  such 
circumstances  than  natural.  This  view, 
however,  is  entirely  opposed  to  the  con- 
clusions drawn  from  similar  experiments 
by  others.  The  experiments  of  Legallois 
and  John  Reid  distinctly  show  that  on 
section  of  the  recurrent  nerves  the  paral- 
yzed chords  are  sucked  together  with 
each  inspiratory  effort,  giving  rise  to  suf- 
focation or  great  dyspnoea.  Some  experi- 
ments I  have  myself  made  on  the  cat  en- 
tirely confirm  in  this  respect  those  of  Le- 
gallois^ and  Reid,  while  in  another  par- 
ticular, the  effect  of  irritation  of  these 
nerves  upon  the  larynx,  they,  so  far  as 
they  have  gone,  lead  me  to  hesitate  in  ac- 
cepting the  conclusions  of  these  and  other 
experimenters.  For  while  the  cat  was  in 
a  state  of  urgent  distress  from  the  suck- 
ing together  of  the  paralyzed  cliords  with 
each  inspiration,  first  one  inferior  laryn- 
geal nerve,  then  the  other,  and  then  both, 
were  galvanized  with  a  weak  current,  and 
in  each  case  the  corresponding  arytenoid 
cartilage  was  powerfully  rotated  outwards, 
so  as  to  widely  open  the  glottis  and  in- 
stantly relieve  the  dysputea.^  While, 
then,  I  think  that  further  experimental 
inquiry  will  tend  to  show  that  spasmodic 
closure  of  the  larynx  may  not  in  man  be 
caused  by  irritation  of  the  recurrent 
nerves,  clinical  observation  is  also  in 
favor  of  the  dyspncjja  of  aneurism,  so  far 
as  it  is  laryngeal,  being  due  to  paralysis. 
When  the  larynx  is  at  ail  affected,  paral- 
ysis— denoted  by  the  altered  voice,  and 
ol)s:n'vable  by  the  laryngoscope — Is  the 
lesion  usually  present.  Dr.  Habershon* 
has  found  actual  atrophy  of  the  laryngeal 
muscles  on  the  affected  side.  Dr.  George 
Johnson  and  Dr.  Baiimler  in  the  '23d  and 
24th  volumes  of  the  Pathological  Trans- 
actions respectively,  have  each  recorded 
a  case  in  which  bilateral  paralysis  of  the 
chords  was  found  during  life,  and  post 
inortem  the  laryngeal  muscles  on  both 
sides  were  found  to  have  undergone  atro- 
phic changes.  In  these  two  cases  the 
trunk  of  the  vagus,  as  well  as  the  recur- 
rent nerve  on  one  side,  was  found  com- 
pressed by  the  tumor,  the  nerves  on  the 

'  Comptes  Rendus  des  Stances  dela  Society 
de  Biologie,  October,  1866,  d'  I'Opportunit^ 
de  la  Trachiotomie  dans  les  AnSvrismes  de  la 
Crosse  de  I'Aorte. 

2  Sur  le  Prmcipe  de  la  Vie,  1812. 

'  These  experiments  were  made  in  the 
summer  of  1S74  with  the  kind  help  of  Dr.  M. 
Bruce  and  Mr.  Schafer. 

^  Medico-Chirurgical  Transactions,  vol. 
xlvii. 


other  side  being  free.  Dr.  Johnson  con- 
siders that  the  bilateral  paralysis  in  these 
cases  may  have  been  due  to  the  compres- 
sion directly  paralyzing  the  muscles  on  the 
same  side  through  the  recurrent,  and  caus- 
ing rertex  paralysis  of  the  muscles  on  the 
opposite  side  through  the  trunk  of  the 
pneumogastric  and  the  efferent  nerves  in 
relation  with  its  centre.  Dr.  Johnson 
holds  that  bilateral  spasrn  may  be  occa- 
sioned in  a  similar  way.' 

But  how  does  paralysis  of  the  chords 
give  rise  to  occasional  paroxysms  of  dys- 
pnoea ?  The  mechanism  of  these  attacks 
of  dyspnoea  seems  to  be  either  (o)  that 
owing  to  sudden  enlargement  of  the  aneu- 
rism from  excitement  of  heart,  after  a  full 
meal,  or  from  mental  emotion  or  physical 
exertion,  the  increased  pressure  on  the 
nerve  renders  a  partial  paralysis  complete, 
and  a  paroxysm  of  dyspnoea  occurs  from 
sucking  together  of  the  flaccid  chords  ;  or, 
(6)  as  one  may  observe  in  some  cases  in 

[Fig.  129. 


Aneurism   of  aorta,  which   produced  caries  of  ver- 
tebrae.J 

which  the  chords  have  been  destroyed  by 
ulcerative  disease,  so  when  they  are  pa- 
ralyzed, effectual  cough  being  impossible, 
mucus  collects  at  the  glottis,  and  gives 
rise  to  dyspnoea.  And  moreover  we  must 
remember  that — as  may  be  well  seen  in 
experimenting  with  animals — during  any 
excitement  of  breathing,  the  dyspnoea  al- 
ready present  from  paralysis  of  the  chords 
necessarily  beconies  more  urgent ;  the 
more  powerful  the  inspirations  the  more 
completely  is  the  glottis  closed  by  atmo- 
spheric pressure.  But  there  are  at  least 
two  other  causes  of  paroxysmal  dyspnoea 
in  aneurism,  affecting  the  trachea  or  bron- 
chi. Dr.  Bristowe,  in  a  valuable  commu- 
nication to  the   St.   Thomas's  Hospital 

>  Vide  Medico-Chirurgical  Transactions,  for 
1875. 
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Kcports  for  1872,  expresses  his  belief  that 
tlie  dyspnoea'  of  iutratlioracic  tumor  is 
only  purely  laryngeal,  and  contends  that 
it  is  most  commonly  due  to  direct  narrow- 
ing of  the  trachea  by  the  pressure  of  the 
aneurismal  or  other  tumor,  and  to  accu- 
mulation of  mucus  at  the  point  of  stric- 
ture, acting  merely  mechanically  by  plug- 
ging the  narrowed  opening,  and  perhaps 
causing  in  addition  some  spasmodic  con- 
traction of  the  tube.  He  illustrates  liis 
view  by  several  cases;  and  there  are  many 
others,  one  of  which  has  lately  come  under 
my  own  observation,  which  bear  no  other 
interpretation  ;  and  I  tliinls  the  explana- 
tion will  be  found  applicable  to  those 
cases  in  particular  in  which  there  is 
marked  stridor  on  one  or  both  sides  of 
the  chest,  according  as  the  trachea  or  one 
main  bronchus  is  pressed  upon.  In  such 
cases  of  course  all  idea  of  relief  by  trache- 
otomy must  be  abandoned.  Again  in 
some  cases  of  aneurism,  particularly  when 
affecting  the  third  portion  of  the  arch,  pa- 
roxysms of  dyspnoea,  closely  resembling 
those  of  asthma,  may  be  occasioned  by 
compression  of  the  small  branches  of  the 
pneumogastric  forming  one  of  tlie  pulmo- 
nary plexuses.  (Gairdner.)  Direct  press- 
ure upon  the  trachea  may  also,  however, 
as  I  have  seen  in  one  remarkable  instance, 
give  rise  to  dyspnoea  having  very  closely 
the  characters  of  asthma. 

Palpitation^  or  cardiac  dyspnoea,  is  usu- 
ally an  intermitting  rather  than  a  con- 
stant symptom  in  aneurism ;  it  is  gen- 
erally complained  of  on  slight  exertion. 
Attacks  of  true  angina  pectoris  are  some- 
times witnessed  in  cases  of  aneurism  af- 
fecting the  first  portion  of  the  aorta,  and 
probably  arise  from  pressure  on  the  car- 
diac plexuses  (Gairdner).  There  is  usu- 
ally more  functional  disturbance  of  the 
heart  when  the  disease  is  thus  situated. 
Acceleration  of  pulse  is  sometimes,  how- 
ever, a  persistent  symptom:  in  the  case 
of  a  woman  for  many  months  under  my 
notice  with  aneurism  of  the  first  portion 
of  the  arch,  the  pulse  was  constantly 
beating  at  a  rate  of  between  130  and  140 
per  minute,  the  patient  complained  of 
palpitation,  and  assured  me  that  the 
heart's  action  was  not  quickened  from 
excitement  at  the  times  of  my  repeated 
observations. 

Bysphagia,  although  often  present,  is  a 
less  constant  symptom  in  aneurism  than 
in  other  tumors  in  the  same  situation. '_  I 
have  seen  two  or  three  instances  in  which 
an  aneurismal  tumor  has  caused  a  circular 
perforation  of  the  wall  of  the  oesophagus. 


>  M.  Leudet  observes  that  dysphagia^  in 
compression  of  the  oesophagus  by  aneurism 
of  the  aorta  is  often  absent.  "Recherche 
sur  les  Lesions  de  I'OEsophagie  causes  par  les 
Anevrlsmes  de  I'Aorte."  Compte  Rendus  de 
la  Soc.  de  Biol.,  3me  s&.  1863,  p.  ISO. 


without  any  distress  having  been  com 
plained  of  from  difficulty  of  swallowing. 
There  is  sometimes  a  spasmodic  cliaractei 
in  the  dysphagia,  wliicli  is  regarded  as  o 
reflex  origin. 

Ilcadaciie  and  disordered  vision  are  occa 
sional  symptoms,  the  former  referable  t( 
obstructed  return  of  blood  from  the  head 
the  latter  to  pressure  upon  the  sympa 
thetic  affecting  the  size  of  the  pupil. 

Hmmoptysis,  tliough  it  may  occasion 
ally,  and  to  a  slight  extent,  occur  in  th( 
course  of  aneurism,  from  bronchial  con 
gestion  or  lung  irritation,  as  a  rule  onb 
presents  itself  as  the  final  symptom  ii 
those  cases  in  which  rupture  of  the  aneu 
rism  takes  place  into  the  trachea,  oesoph 
agus,  or  one  of  the  great  bronchi.  Some 
times  this  final  gush  is  preceded  for  a  fev 
days  by  a  sanguineous  tinging  of  tin 
scanty  expectoration,  and  Dr.  Gairdne 
mentions  a  case  in  which  this  expectora 
tion  preceded  death  by  a  considerabli 
interval.  Dr.  Blakiston^  has  recorded  i 
case  in  which  fragments  of  discolorec 
coagula  were  expectorated  with  blooc 
two  or  three  weeks  before  death,  whicl 
materially  aided  the  diagnosis  of  an  aneu 
rism  of  the  descending  arch  communicat 
ing  with  the  left  bronchus. 

Physical  Signs.— It  is  by  the  physica 
examination  of  the  patient  before  us — th( 
observation  of  all  the  signs  discoverabli 
by  tlie  eye,  the  hand,  tlie  ear,  aided  hi 
tlie  stethoscope,  the  laryngoscope,  anc 
the  sphygmograph— that  we  clinch  thi 
diagnosis  as  to  the  existence  and  probabli 
seat  of  the  aneurism  which  the  symptonii 
present  have  led  us  to  look  for. 

The  physical  signs  of  aortic  aneurisn 
vary  greatly  in  the  distinctness  witl 
which  "they  are  manifested  according  t( 
the  position  and  size  of  the  dilatation.  I 
is,  practically  speaking,  true  that  an  an 
eurism  may  be  present  and  give  rise  t( 
death  by  rupture  without  having  eve: 
presented  any  distinctive  signs.  Sucl 
signs,  however,  c\-en  in  obscure  cases,  an 
more  often  overlooked  than  absent,  anc 
may  usually  be  discovered  on  diligent  ex 
amination.  We  will  first  enumerate  al 
those  that  may  be  found  in  tolerably  oh 
vious  and  typical  cases. 

Summary  of  the  Physical  Signs  that  ma] 
he  Observed  in  Aneurism  of  the  Ascendini 
or  Transverse  Aorta.''— It  is  in  a  consider 


1  For  a  good  example  of  this,  vide  case  o 
aneurism  by  Dr.  Quain,  Path.  Trans,  vol 
xvii  p  110.  Dr.  Fuller  also  refers  to  th. 
occasional  occurrence  of  severe  lesion  of  th 
oesophagus  from  aneurismal  pressure  withou 
any  corresponding  dysphagia.     Diseases  o 

Chest,  18G2. 

2  Diseases  of  the  Heart,  p.  56,  case  Zi. 

3  These  aneurisms  are  specially  referred  t 
here,  not  only  because  they  are  the   mos 
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able  proportion  of  cases  at  once  evident 
on  inspection  of  the  patient  stripped  to  the 
■\vaist,  tliat  he  is  sullering  from  aneurism 
of  the  aorta.  We  observe  the  veins  large, 
full,  and  tortuous  in  the  humeral  region 
and  neck  on  one  side,  more  rarely  on 
both,  a  certain  fulness,  and  deepening  of 
the  antero-postcrior  diameter  of  the  up- 
per chest  near  the  sternum  on  that  side, 
or  the  superior  portion  of  the  sternum 
itself  is  rounded  and  prominent,  marbled 
with  blue  veins.  At  the  most  prominent 
portion  of  the  costal  or  sternal  bulging, 
there  is  distinctlj'  visible  pulsation,  or 
there  may  be  a  more  confused  but 
rh3'thmic  shock  apparent  with  each  beat 
of  the  heart.  Sometimes  the  pupil  on  one 
side  corresponding  with  the  pulsating  tu- 
mor is  notably  smaller  than  the  other. 

On  now  employing  'palpation,  one  hand 
being  applied  to  the  seat  of  the  apex  beat, 
which  is  usually  shifted  a  little  down- 
wards and  to  the  left,  and  the  other 
placed  on  the  tumor,  we  feel  two  centres 
of  pulsation,  synchronous  or  nearly  so, 
within  the  chest — a  very  significant  sign 
of  aneurism.  More  carefully  noting  the 
character  of  the  morbid  impulse,  we  may 
observe  it  to  be  distinctly  heaving,  expan- 
sile, spreading  out  from  some  central 
point.  Thrill,  either  systolic  or  diastolic, 
or  both,  may  be  i)erceptible  over  the  tu- 
mor ;  it  is  only  very  rarely,  however,  to 
be  observed  in  sacculated  aneurism.  It 
may  very  often  be  found  on  comparison 
that  the  pulse  is  more  feeble  at  one  wrist 
than  the  other,  or  it  may  be  obliter- 
ated on  one  side  altogether.'  Some  hard- 
ening from  degeneration  of  the  vessels  may 
perhaps  be  observed  at  the  same  time. 

On  percussion,  which  must  always  be 
performed  with  great  gentleness,  the  note 
is  found  to  be  dull,  over  the  unusual 
prominence ;  the  dulness  includes  the 
sternum,  extending  laterally  on  one  or 
both  sides  to  gradually  fade  into  lung  res- 
onance. It  may  be  continuous  with  the 
cardiac  dulness  which  is  lowered  or  sepa- 
rated from  it  by  a  band  of  resonance,  or 
it  may  enoroach  upon  the  sterno-clavicu- 
lar  or  episternal  regions.  Together  with 
the  dulness  there  may  usually  be  noticed 
increased  resistance  or  hardness  over  the 

common,  but  because  of  them  alone  can  any- 
general  description  including  all  the  essential 
phenomena  of  the  disease  be  given.  Aneu- 
risms in  the  other  situations  present  one  or 
more  of  the  same  signs  obscured  by  their 
greater  depth  from  the  surface ;  such  could 
only  be  treated  of  as  individual  cases,  and 
will  be  referred  to  more  particularly  in  dis- 
cussing the  diagnosis  of  thoracic  aneurism. 

'  It  is  usual,  but  perhaps  scarcely  neces- 
sary, here  to  warn  the  too  eager  observer 
a,c;ainst  mistaking  abnormal  distribution  of 
radial  or  contraction  of  pu]pil  from  old  iritis 
for  signs  of  aneurism. 


scat  of  the  tumor,  and  this  is  especially 
marked  in  cases  of  large  aneurism  con- 
taining much  coagulum.  Some  dulness 
may  also  be  detected  on  percussion  in  the 
upper  interscapular  region  on  one  or 
both  sides. 

On  apjplying  the  stethoscope  to  the  sus- 
pected region,  the  first  thing  which  at- 
tracts attention  is  the  impulse  or  systole' 
shock,  which  may  be  intense  to  the  ear 
when  it  is  not  perceptible  to  the  eye,  and 
only  barely  so  to  the  most  attentive  pal- 
pation. This  sj-stolic  shock  may  be  ac- 
companied by  a  bruit  usually  grave, 
rough,  expansive,  more  distinct  over  the 
centre  of  the  tumor  than  over  the 
aortic  valves.  The  second  sound,  clear 
and  ringing  at  the  base  of  the  heart,  may 
over  the  tumor  be  accompanied  by  a 
peculiarly  abrupt  shock  or  second  impulse 
to  the  ear,  which  impulse  may  be  even 
apparent  also  to  the  hand.  Sometimes  a 
diastolic  bruit  is  audible,  in  which  case 
the  second  shock  sound  is  usually  ob- 
scured or  lost.  All  the  auscultatory 
sounds  of  aneurism  are  most  audible  di- 
rectly over  the  tumor  ;  they  may  be  con- 
ducted along  the  course  of  the  aorta,  and 
become  very  audible  at  one  or  both  inter- 
scapular regions.  Over  the  tumor  the 
resx)iratory  murmur  is  absent,  but  on 
passing  the  stethoscope  aside  to  the  acro- 
mial region,  the  breath-sound  is  found  to 
be  more  or  less  bronchial,  and  the  voice- 
sound  to  be  more  bronchial,  though  true 
bronchophony  is  rare.  In  the  interscapu- 
lar or  supra-spinous  region  of  the  corre- 
sponding side,  the  respiration  may  also 
have  a  tubular  quality.  Over  one  lung, 
more  rarely  over  both,  the  breath-sound 
has  often  communicated  to  it  a  peculiar 
sonorous  vibrating  quality,  probably  by 
conduction  from  the  laryngeal  stridor 
present.^  The  respiratory  murmur  is 
often  weakened,  and  it  may  be  completely 
annulled  at  one  base,  though  this  is  rare 
with  the  obvious  aneurismal  tumors  we 
have  now  principally  in  mind.  Vrith  the 
laryngoscope  no  alteration  may  be  found 
in  the  condition  of  the  cords,  or  they  may 
be  lax  and  act  feebly  with  respiration,  or 
one  (usually  the  left)  may  be  completely 
paralyzed  and  motionless.  In  rare  cases 
both  vocal  cords  have  been  found  para- 
lyzed. The  employment  of  the  laryn- 
goscope and  sphygmograph  would  be 
quite  superfluous  in  the  presence  of  half 
the  signs  above  enumerated.    They  be- 

'  In  speaking  of  the  systolic  and  diastolic 
phenomena  of  aneurism,  I  refer  to  those  signs 
presented  synchronously  (or  nearly  so)  with 
the  systole  and  diastole  of  the  heart  respect- 
ively. 

2  Professor  Stokes  attaches  great  importance 
to  this  sign.  "Diseases  of  the  Heart  and 
Aorta,"  1854,  p.  556. 
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come  useful  aids  in  certain  obscure  cases, 
however,  to  wliieh  we  sliall  presently 
refer. 

Such  are  the  signs  of  aneurism  which 
may  be  present  in  cases  in  which  the  di- 
latation is  situated  near  the  surface,  at 
the  ascending  or  transverse  aorta  —  its 
favorite  seats.  We  must,  before  consid- 
ering the  less  certain  signs  presented  by 
aneurism  more  obscurely  placed,  discuss 
the  meclianism  and  diagnostic  value  of 
the  more  important  of  tliose  above  enu- 
merated. 

The  unequal  pupils,  venous  obstruc- 
tion, local  bulging  of  the  chest  wall,  dis- 
placed heart,  percussion  dulness,  and  the 
auscultatory  phenomena  of  tubular,  en- 
feebled, or  annulled  respiration,  are  mere 
pressure  signs  common  to  aneurismal  or 
other  tumors  within  the  chest.  The  un- 
equal pulses,  the  rhythmic  pulsation, 
bruits,  and  shock  signs,  are  specially  char- 
acteristic of  aneurism,  though  some  of 
them  may  be  produced  or  simulated  by 
solid  growths. 

Inequality  of  pupils  is  not  a  very  com- 
mon sign  of  aneurism,  although  when 
present  it  is  a  very  striking  one.  The 
afl'ected  pupil  is  usually  contracted  and 
immovable,  and  corresponds  with  the  side 
on  which  the  aneurism  is  situated.  Of 
thirty-six  cases  of  aneurism  of  the  arch, 
of  which  I  have  notes,  the  pupils  were 
unequal  in  four  only.  Dr.  Walshe  has 
observed  the  affected  pupil  vary  within  a 
few  days,  being  "now  equal  to,  now  no- 
tably, now  slightly  smaller,  now  larger, 
than  the  other  in  size,"  and  in  one  of  the 
four  cases  above  mentioned  the  pupil 
varied  from  day  to  day  in  a  similar  man- 
ner. The  cause  of  the  affection  of  the 
pupil  is  admitted  to  be  pressure  upon  the 
sympathetic,  paralyzing  it  and  permit- 
ting the  unopposed  action  of  the  third 
nerve  upon  the  pupil,  or  irritating  it  and 
producing  the  rarer  phenomenon  of  dila- 
tation of  the  pupil  by  excited  sympathetic 
action  (Walshe).  The  degree  of  displace- 
ment of  heart  depends  upon  the  position 
and  size  of  the  aneurism.  The  apex  beat 
when  the  first  or  second  portion  of  the 
arch  is  affected  is  lower  and  more  or  less 
displaced  to  the  left.  This  displacement 
may  be  extreme  in  aneurism  of  the  first 
portion,  the  tumor  taking  up  the  whole 
of  the  normal  position  of  the  heart,  and 
being  readily  mistaken  for  it.  The  base 
of  the  heart  is  also  lowered,  so  that  the 
organ  hes  more  transversely  in  the  chest 
than  natural,  and  there  is  commonly  pul- 
sation at  the  epigastrium,  which  must 
not  be  hastily  received  as  evidence  of  di- 
latation of  the  right  ventricle.  The  car- 
diac impulse  may  be  increased  m  force  ; 
it  is  often,  however,  not  stronger  than 
natural,  and  maybe  enfeebled.  It  is  re- 
markable how  much  less  common  hyper- 
trophy of  the  left  ventricle  is  than  one 


would  expect.'  The  cause  of  this  is  no 
clear,  unless  it  be  deficiency  in  the  core 
nary  circulation,  for  one  would  suppos 
there  must  be  increased  resistance  to  sys 
temic  circulation  in  all  cases  of  aorti 
aneurism. 

The  heaving  expansile  impulse,  distinc 
from  that  of  the  heart,  is  diagnostic  t 
aneurismal  tumor,  which,  however,  mus 
be  near  the  surfiice  to  give  this  sign.  I 
is  very  frequently  present  in  aneurism  c 
the  first  and  second  portions  of  the  arch 
and  it  may  also  be  present  in  large  aner 
rism  of  the  descending  arch,  but  only  i 
the  later  stage  when  "erosion  of  the  rit 
and  vertebral  processes  has  enabled  th 
tumor  to  present  as  a  pulsatory  swellin 
in  the  left  interscapular  region.  In  case 
in  which  the  wall  of  the  sac  is  greatl 
thickened  by  fibrinous  laminae,  the  expar 
sile  thrust  may  be  entireW  lost,  and 
knocking  impulse  alone  felt  which  it  i 
impossible  to  distinguish  from  that  con 
municated  to  a  solitl  tumor  by  the  aort 
underlying  it.  The  position  of  the  tumo 
and  the  nature  of  the  diastolic  sounds  wi 
greatly  assist  the  interpretation  of  thi 
sign.  In  all  cases  where  the  impulse  i 
obscure,  the  plan  suggested  by  Dr.  hitoke 
will  be  found  of  great  value,  viz.,  t 
"  make  pressure  with  the  flat  of  the  ban 
on  the  anterior  part  of  the  chest,  whil 
the  other  hand  is  placed  between  th 
shoulders  during  expiration."  By  thi 
means  an  obscurely  and  deeply  expand 
ing  character  of  the  impulse  may  be  de 
tected  which  will  favor  the  probability  c 
its  aneurismal  origin.  There  is  sometime 
to  be  felt  a  distinct  thrill  with  the  beat  c 
the  tumor.  This  "  fremissement  cataire, 
stated  by  some  authors  to  be  almost  a' 
ways  present,  is  in  reality  not  of  frequen 
occurrence.  Of  eight  cases  in  which 
have  myself  observed  marked  thrill,  i: 
one  accompanying  also  the  diastole,  i; 
four  the  aneurisms  were  secondary  t 
regurgitant  disease  of  rheumatic  origir 
and  they  were  all  probably  of  the  fusiforr 
kind.^ 

The  systohc  bruit,  often  absent,nhoug! 
occasionally  to  the  experienced  ear  ver 
characteristic  of  aneurism,  is  by  no  means 
as  a  rule,  a  reliable  sign,  except  in  thos 
cases  in  which  it  is  localized  at  some  por 
tion  of  the  aorta  distant  from  the  heart 

'  Hypertrophy  of  the  Heart  was  present  1: 
8  only  of  22  cases  carefully  recorded  by  Di 
Blaklston,  in  his  work  on  diseases  of  tli 
heart. 

2  Dr.  Hope  had  never  seen  a  case  of  aneu 
rism  with  thrill.  Dr.  Walshe  states  it  to  b 
more  common  in  "peripheral  dilatation' 
than  true  aneurism. 

'  Lebert  states  it  to  have  been  presen 
among  the  earlier  signs  in  half  his  cases 
Loc.  clt.  It  existed  in  22  out  of  my  observe. 
36  cases  in  12  instance  the  bruit  beinj 
double. 
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as  in  the  right  or  left  interscapular  region 
or  along  the  left  side  of  the  spine.  A 
diastolic  hruit  most  audible  at  the  site  of 
the  suspected  aneurism,  while  the  second 
sound  is  clear  at  the  base  of  the  heart,  is 
an  important  sign  ;  a  murmur  replacing 
the  second  sound  at  the  base  of  the  heart 
is  of  value  in  diagnosis  when  there  is  also 
evidence  of  a  thoracic  tumor,  the  nature 
of  which  is  otherwise  obscure  ;  its  value 
consisting  in  such  a  case  in  its  indicating 
disease  within  the  aorta,  and  so  render- 
ing the  aneurismal  nature  of  the  tumor 
very  probable.  The  importance  of  ascer- 
taining whether  a  bruit  replaces  one  of 
the  sounds  of  the  heart,  or  is  superadded 
to  it,  being,  as  it  were,  heard  through  it, 
has  been  well  pointed  out  by  Dr.  Parkes  :' 
in  at  least  a  third  of  the  cases,  however, 
of  obvious  aneurism  of  the  thoracic  aorta 
there  is  no  bruit  at  all  audible,  and  when 
we  take  into  account  obscure  cases  the 
proportion  becomes  much  larger. 

The  peculiar  diastolic  shock  sound  when 
once  heard,  or  rather  felt  by  the  ear,  is 
not  easily  forgotten.  It  is,  when  present, 
most  significant  of  aneurism,  and  when 
succeeding  to  a  more  or  less  distinct 
systolic  impulse,  I  believe  absolutely  so. 
It  is  only  to  be  heard  in  aneurism  allect- 
ing  the  first  and  second  portions  of  the 
aorta,  and  when  the  tumor  is  very  near 
the  surface  the  shock  is  not  infrequently 
so  great  as  to  communicate  a  second  im- 
pulse to  the  hand.  Of  the  thirty-six  cases 
I  have  already  referred  to  this  sign  was 
present  in  fourteen  ;  and  in  ten  of  these 
there  was  no  murmur  present,  although 
in  the  majority  of  them  other  .signs  of 
percussion,  impulse,  and  pressure  ren- 
dered the  diagnosis  clear.  In  a  few  in- 
stances, however,  and  notably  in  three, 
the  diagnosis  (speedily  verified  by  death) 
was  very  difficult,  and  depended  mainly 
upon  the  importance  attached  to  this  sign. 
This  phenomenon  has  been  variously  ex- 
plained, and  has  given  rise  to  much  in- 
genious discussion.''  It  is  no  doubt  of 
complex  mechanism,  and  is  made  up 
partly  of  the  conducted  second  sound 
which  is  accentuated  in  these  cases,  but 
is  chiefly  caused  by  the  transmission  of  a 
wave  to  the  surface  with  the  closure  of 
the  aortic  valves.  The  sac  of  the  aneurism 
becomes  fully  distended  a  little  later  than 
the  aorta  itself,  so  that  the  systole  of  the 
vessel  commences  a  trifle  sooner  than  that 
of  the  aneurism.  The  aortic  valves  close 
at  the  moment  of  aortic  systole,  and  at 
the  instant  of  their  closure  the  shock  wave 
is  transmitted  through  the  aneurism.  If 
there  be  any  imperfection  of  the  aortic 

'  Clinical  Lectures.  Med.  Times,  Feb. 
18.50. 

2  See  a  criticism  of  the  opinions  of  Drs. 
Bellingham  and  Lyons  and  M.  Guerin,  in  Dr. 
Stokes's  book  above  quoted,  p.  546. 


valves  so  as  to  give  rise  to  appreciable 
regurgitation,  the  shock-sound  or  impulse 
is  either  not  developed  or  very  imperfectly 
so. 

Diagnosis. — Having  given  at  some 
length  the  general  symptoms  and  signs  of 
aneurism,  keeping  in  view  more  particu- 
larly those  cases  in  which  the  disease 
affects  that  portion  of  the  aorta  occupying 
the  anterior  mediastinum,  we  have  to 
take  also  into  account  in  the  diagnosis  the 
question  as  to  the  part  of  the  aorta  affected 
by  the  aneurism,  and,  if  possible,  how  to 
distinguish  between  aortic  aneurism  and 
dilatation  of  the  innominate,  subclavian, 
carotid,  and  pulmonary  arteries  respect- 
ively. 

In  aneurism  of  the  ascending  aorta,  but 
beyond  the  heart,  the  signs  are  grouped 
about  the  second  right  space  close  to  the 
sternum  as  their  centre.  Greater  displace- 
ment of  heart,  and  interference  with  its 
function,  with  cyanosis  and  dropsy  of  the 
upper  half  of  the  body  from  pressure  upon 
the  innominate  vein,  are  more  often  met 
with  when  the  disease  is  in  this  situation. 
The  rule  is  nevertheless  for  the  aneurism 
to  extend  towards  the  surface  rather  than 
deeply,  so  that  the  vein  often  escapes  se- 
rious compression.  As  the  disease  ad- 
vances, the  downward  displacement  of  the 
base  of  the  heart  becomes  more  decided, 
and  the  area  of  pulsation  enlarges  down- 
wards and  to  the  right  (Sibson).  When 
the  transverse  poriinn  of  the  arch  is  af- 
fected, the  manubriimi  stcrni  is  the  central 
region  of  disease  signs,  which  have  a  ten- 
dency to  extend,  however,  more  to  the 
left  than  the  right  of  the  sternum.  There 
is  frequently  no  external  tumor  from  the 
aneurism  projecting  backwards  from  the 
arch.  The  signs  of  pressure  upon  the  air 
and  food  tubes,  and  their  functional  dis- 
turbance through  involvement  of  the 
pneumogastric  nerve,  are  most  common 
in  this  variety,  inequality  of  pulses  also 
shows  extension  of  the  disease  to  this  por- 
tion of  the  arch.  In  aneurism  of  the  de- 
scending portion  of  the  arch  the  signs 
usually  present  themselves  most  distinctly 
on  the  left  side  of  the  spine  in  the  upper 
interscapular  region,  although  the  tumor 
may  present  at  the  second  left  space  near 
the  sternum.  The  pain  is  severe  in  the 
back  and  shoulder,  the  dyspnoea  is  usually 
pulmonary,  either  paroxysmal,  assuming 
the  character  of  asthma,  or  constant  from 
pressure  on  the  left  bronchus,  or  partaking 
of  both  these  characters.  Diminished 
respiration  with  dulness  at  the  base  of  the 
left  lung  is  commonly  to  be  observed. 
There  may  be  partial  or  complete  para- 
plegia from  erosion  of  the  vertebrse  and 
pressure  upon  the  cord.  Aneurisms  af- 
fecting the  rjcscending  thoracic  aorta  are 
comparatively  uncommon,  and  unless  very 
large,  difficult  to  detect.     If  very  large, 
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there  may  be  curvature  of  the  spine,  dis- 
placement of  the  heart  forwards  and  to 
the  right,  local  dulness  and  possibly  pul- 
satiou.  The  whole  side  may  be  dull  with 
absence  of  respiration,  from  pressure  upon 
the  bronchus  and  subsequent  blocking  of 
the  lung  by  retained  secretions.  A  bruit 
localized  in  the  back  is  almost  diagnostic 
of  aneurism  in  this  situation.  Persistent 
pain  is  always  present,  and  is  often  the 
only  sign  of  the  disease.  Laryngeal  pres- 
sure signs  are  not  present. 

It  would  be  a  matter  of  great  practical 
importance  to  be  able  to  say  whether  an 
aneurism  affecting  the  innominate,  sub- 
clavian, or  carotid  artery  involved  the 
arch  of  the  aorta,  since,  if  the  aorta  be 
distinctly  included,  the  slender  hope  of 
permanent  relief  which  might  otherwise 
be  entertained  from  operative  procedure 
is  still  further  diminished.  It  may  also 
come  to  be  of  considerable  importance  to 
know  whether  in  a  given  case  the  disease 
principally  affecting  the  aorta  involves 
one  of  these  main  vessels  at  its  origin,  as 
affording  the  chance  of  temporary  arrest 


by  checking  circulation  through  that  ves 
sel.  Unfortunately,  the  diagnosis  in  botl 
these  respects  is  in  many  cases  beset  witl 
the  greatest  difliculties.  There  is  no  ab 
solulely  diagnostic  sign  separating  aneu 
rism  of  the  innominate  (the  vessel  witl 
regard  to  which  the  question  most  oftei 
arises)  from  that  of  the  aorta.  If,  how 
ever,  the  aneurism  has  its  centre  of  pulsa 
tion  or  other  signs  below  the  second  rib 
or  if  it  encroach  upon  the  sternum  with 
out  also  presenting  behind  the  sterno 
clavicular  articulation  and  the  epistcrna 
notch,  the  presumption  is,  that  the  arcl 
of  the  aorta  is  decidedly  involved.  1 
well-marked  shock-sound  would  be  als' 
very  significant  of  the  disease  being  mainl; 
aortic.  We  may  also  get  some  informa 
tion  from  a  comparison  of  the  state  of  th 
pulse  at  the  two  I'adials;  and  this  natural! 
leads  us  to  consider  the  value  of  the  sphyg 
mograph  in  the  diagnosis  of  aortic  aneu 
rism.  For  the  purpose  of  showing  th 
kind  of  information  yielded  by  the  use  c 
the  sphygmograph,  we  will  take  one  o 
two  tolerably  well-marked  cases. 


Fig.  130. 


B 

g> 

#li: 

Pulse  in  Aortic  Aneurism. 


In  Case  I.,  that  of  Eliza  B ,  from 

which  the  above  pulse-tracing  (Fig.  1.30) 
was  kindly  taken  for  me  by  Dr.  Burdon 
Sanderson,  there  was  a  circumscribed 
aneurism  of  the  ascending  aorta,  present- 
ing its  distinguishing  signs — local  bulging, 
dulness,  systolic  impulse,  and  faint  dias- 
tolic bruit — at  the  second  right  intercostal 
space  near  the  sternum.  Here  it  will  be 
seen  that  the  systolic  wave,  A  C  D,  is 
prolonged,  occupying  a  greater  proportion 
of  the  tracing  than  it  should  do— i.  c, 
there  is  a  prolonged  effort  on  the  part  of 
the  left  ventricle  to  overcome  increased 
resistance.  The  impaired  elasticity  of 
the  arteries  is  also  shown  by  the  blunted, 
elbow-like  point  at  A,  at  the  commence- 
ment of  the  systolic  upstroke.  The  shock 
or  percussion  wave,  A  B  C,  of  the  pulse, 
is  at  the  same  time  somewhat  diminished; 
but  as  this  phenomenon  is  general,  not 
limited  to  one  radial,  it  has  no  siguifl- 
eance,  since  it  may  be  produced  by  many 
other  conditions;  it  is,  however,  very 
commonly,  but  by  no  means  constantly, 
met  with  in  aneurism  of  the  main  vessel. 
The  only  evidence  we  gain  in  this  case, 
therefore,  is  that  of  the  presence  of  arte- 

ri3,l  d[iSG3jSG 

Case  II.,'  in  which  the  tracings  were 
also  taken  by  Dr.  Sanderson,  Dr.  Murchi- 
son  has  kindly  allowed  me  to  make  use  of 
VOL.  II. — 54 


to  illustrate  some  further  points  respect 
ing  the  use  of  the  sphygmograph.  (Fig 
131.)  In  this  case  the  pulsations  wer 
different  in  the  two  radials. 

Thomas  J ,  a  coachman,  was  admit 

ted  into  the  Middlesex  Hospital,  unde 
Dr.  Murchison,  in  ITovember,  1868,  witl 
a  pulsating  tumor  in  the  chest,  mos 
prominent  at  the  third  right  interspace 
where  a  double  bellows  murmur  was  audi 
ble.  There  was  scarcely  any  different 
to  be  detected  by  the  finger  in  the  tw( 
pulses,  but  the  right  was  thought  to  bi 
slightly  the  smaller.  It  was  for  this  rea 
son  only,  there  being  no  doubt  about  tb( 
diasfnosis,  that  Dr.  Sanderson  was  re 
que'sted  to  take  tracings  of  the  two  pulses 

In  the  left  radial  tracing,  the  lengthenec 
systole,  A  C  D,  is  the  only  noticeable  fea 
ture  ;  in  the  right,  on  the  other  hand,  w( 
have  superadded  to  this  sign  of  genera 
increased  resistance  to  circulation,  other! 
indicative  of  local  interference  with  th( 
arterial  movements.  The  systolic  vibra 
tion,  or  percussion  wave,  ABC,  ver-j 
marked  (rather  exaggerated)  in  the  lef 
pulse-tracing,  is  almost  lost  in  the  right 
The  dicrotism  is  also  more  distinct  ir 
the  left  than  the  right.  At  the  sami 
time  the  right  pulse  is  not  notably  smallei 
than  the  left.  Hence  from  the  pu!8( 
alone  we  find  evidence  (1)  of  arterial  dis 
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ease,  in  the  prolongation  of  tlie  systole : 
(2)  of  a  tumor  pressing  upon  or  dilatation 
of  the  artery,  in  the  local  effacement  of 


vibralile  impulse  (percussion  wave)  in  the 
right  radial,  without  diminution  in  the 
size  of  the  pulse. 


w^m 


Eight  and  Left  Radial  Pulse  in  Aneurism  of  Aorta. 


Had  this  latter  phenomenon  been  due 
to  extension  of  a  coagukim,  so  as  to  par- 
tially occlude  the  innominate,  the  pulse 
would  have  been  much  smaller  on  the 
right  side.  But  a  saccular  dilatation  of 
the  vessel,  or  a  solid  ma^s  in  contact  with 
it,  might  act  as  an  inefficient  damper  in 
destroying  the  vibratile  shock,  without 
affecting  the  size  of  the  pulse. 

In  this  case  the  aneurismal  tumor  in- 
vaded the  thoracic  parietes,  and  pre- 
sented to  the  right  of  the  sUTiium,  but 
the  patient  died  of  an  intercurrent  attack 
of  pneumonia.  After  death,  the  aneurism 
was  found  to  be  globular,  as  large  as  the 
two  fists,  and  involving  the  whole  circum- 
ference of  the  aorta,  from  its  commence- 
ment to  the  origin  of  the  right  subclavian, 
which  came  oil' as  a  separate  trunk.  The 
aortic  orifice  was  incompetent. 

It  has  been  observed  that  evidence  of 
arterial  disease  coexisting  with  that  of  a 
tumor  within  the  chest  strongly  favors 
the  presumption  that  the  tumor  is  aneu- 
rismal. Thus  the  intelligent  use  of  the 
sphygmograph  may  prove  in  certain  cases 
of  considerable  value  in  helping  the  diag- 
nosis of  aneurism,  although  it  should  be 
clearly  understoood  that  alone  it  is  nearly 
useless  for  that  purpose." 

Another  sign  of  aneurism,  much  in- 
sisted upon  by  some  authors,  is  jxistpnne- 
ment  or  delay  of  pulse  in  one  wrist. 
Strictly  speaking,  it  is  not  correct  to  say 
that  the  pulse  is  postponed,  for  it  begins 
and  ends  at  the  same  time  in  the  two 
wrists  ;  but  the  sense  of  delay  may  be 
conveyed  by  the  finger  throush  the  initial 
shock  or  percussion  wave  being  oblite- 
rated on  one  side,  while  it  is  well  marked 
on  the  other.  Tims,  in  Case  II.,  we  can 
readily  understand  that  the  shock  wave, 

•  In  the  Med.  Times  and  Gazette  for  1873, 
pp.  141  and  122,  will  be  found  valuable 
original  papers,  by  Dr.  F.  A.  Mahomed,  on 
the  use  of  the  sphygmograph  in  the  diagnosis 
of  aneurism. 


ABC,  constituted  the  pulse  wave,  as 
appreciated  by  the  finger  of  the  observer 
when  applied  to  the  left  radial,  while  on 
the  right  side  this  wave  was  annulled, 
and  the  true  systolic  wave,  A  C  D,  alone 
appreciable.  Hence  the  pulse  on  the 
right  side  might  have  appeared  to  the  olj- 
scrver  postponed  ( this  point  is,  however, 
not  entered  in  the  notes  of  the  case). 
This  point  of  delay  in  the  pulse,  then,  is, 
when  present,  of  some  practical  value  in 
diagnosis  ;  it  means  the  appreciation  by 
the  finger  of  the  deficiency  of  shock  wave 
on  one  side. 

The  distinction  of  aneurism  of  the  tho- 
racic aorta  frf)ni  other  tumors  in  the 
same  situation,  from  mediastinal  abscess, 
local  empyema,  uncovered  aorta  from  con- 
tracted lung  disease,  dilated  heart,  peri- 
cardial effusion,  aortic  valve  disease, 
laryngitis,  asthma,  and  angina  pectoris, 
requires  a  few  further  remarks. 

The  leading  features  which  separate 
aneurism  from  other  mediastinal  tumors 
have  already  been  incidentally  referred  to 
in  speaking  of  the  value  of  the  individual 
signs  present  in  aneurism,  and  have  been 
more  specially  considered  in  the  diagno- 
sis of  mediastinal  tumors.  We  may, 
however,  liriefly  mention  a  few  other  con- 
siderations of  some  importance  to  bear  in 
mind  in  cases  of  difficulty,  as  affording, 
when  taken  in  association  with  the  signs 
of  tumor,  additional  evidence  for  or  again.st 
aneurism. 

1.  If  the  age  of  the  patient  he  under 
t^venty-five,  in  the  absence  of  any  history 
of  direct  injury,  the  chances  are  against 
aneurism. 

2.  Great  emaciation  in  the  absence  of 
intense  prostrating  pain,  is  against  aneu- 
rism. 

3.  Great  displacement  of  heart,  in  the 
absence  of  marked  signs  of  a  large  pulsat- 
ing tumor,  is  against  aneurism. 

'4.  Female  sex  of  the  patient  is  against 
aneurism. 
5.  On  the  other  hand,  severe  pain,  con- 
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stant,  with  occasional  exacerbation,  is  in 
favor  of  aneurism. 

6.  The  more  inconstant  the  distal  signs 
of  pressure— unequal  pulse,  irregular 
pupils,  laryngeal  and  bronchial  d3-spnosa, 
dysphagia— the  greater  the  probability  of 
the  disease  being  aueurismal. 

7.  Dr.  Walshe  observes  that  "  the  ab- 
gence  of  symptoms  and  signs,  indicative 
of  ordinary  aft'ections  of  the  heart  and 
lungs,  in  an  individual  sutfering  from 
persistent  anomalous  disturbances  within 
the  chest,  even  though  he  does  not,  or 
rather  because  he  does  not,  exhibit  any 
failure  of  general  health,  allbrds  strong 
motive  for  suspecting  aneurism."  In  the 
diagnosis  of  pulsating  empyema  from 
aneurism,  \ery  rarely  required,  the  pres- 
ence of  fluid  impulse  without  bruit  or 
shock  sound,  the  extension  probably  of 
the  effusion  beyond  the  limits  of  an  aneu- 
rism, the  pointing  of  the  abscess,  and  the 
presence  of  irritative  fever,  would  be  the 
distinguishing  signs. 

Cases  not  infrequently  occur  of  diseases 
affecting  the  apex  of  one  lung,  causing 
the  retraction  of  its  margin  away  from 
the  base  of  the  heart  and  aorta.  Such 
cases  present  many  of  the  signs  of  aneur- 
ism— dulness,  forcible  local  pulsation, 
sometimes  a  bruit,  with  palpitation  and 
dyspnffia.'  The  history  of  such  a  case, 
the  evidence  of  distinct  disease  of  the 
lung,  and  of  enlargement  of  the  opposite 
lung,  witli  elevation  rather  than  depres- 
sion of  the  heart's  apex,  and  the  absence 
of  other  pressure  signs,  will  usually  pre- 
vent error  in  diagnosis. 

In  some  cases,  aneurism  of  the  descend- 
ing aorta,  compressing  the  left  bronchus, 
and  leading  to  collapse  of  the  lung,  or  to 
its  blocking  Ijy  catarrhal  products,  be- 
comes so  niasked  by  the  secondary  affec- 
tion, and  from  the  depth  of  the  tumor  in 
the  mediastinum,  as  to  make  the  diag- 
nosis from  chronic  pneumonia  or  pleurisy 
most  difficult.  In  such  cases,  however, 
the  urgency  of  the  dyspncea,  especially  on 
excitement,  and  the  deep-seated  pain  and 
palpitation,  will  usually  awaken  at  least 
grave  suspicion  in  the  right  direction. 

Dr.  Hope  lays  some  emphasis  on  the 
possibihty  of  aortic  regurgitant  disease 
being  mistaken  for  aneurism.  The  sym- 
metrical pulsation  of  all  the  vessels  and 
the  seat  of  the  murmur  wiU  usually  pre- 
vent such  an  error.  Dilatation  of  the 
commencement  of  the  aorta  is  not  unfre- 
quently  occasioned,  however,  by  regurgi- 
tant disease,  and  the  locomotion  of  the 
vessel  being  always  increased,  the  signs 


'  I  have  met  with  several  cases  of  the  kind 
which  might  readily  have  been  mistaken  for 
aneurism ;  and  in  one  case  the  error  had 
heen  actually  made,  and  the  diagnosis  of 
aneurism  communicated  to  the  patient  by  an 
observer  of  some  experience. 


of  the  dilatation  are  thereby  much  exag- 
gerated. 

Laryngeal  symptoms  arc  apt  to  be  pres- 
ent in  the  most  obscure  forms  of  aneurism, 
projecting  deeply  from  the  back  of  tlic 
arch.  Such  eases  may  be  mistaken  for 
laryngitis  ;  but  the  inconstaucv  and  par- 
oxysmal character  of  the  sym'ptoms,  ,so 
rare  in  adult  laryngeal  affections,  should 
at  once  arouse  suspicions,  and  laryngo- 
scopie  examination  with  a  minute  explora- 
tion of  the  chest  will  then  usually  solve 
the  difHculty. 

Peognosis.— In  aneurism  of  the  aorta, 
the  prognosis  is  within  a  lirief  and  uncer- 
tain space  of  time  fatal,  it  is  the  uncer- 
tainty as  to  the  time  of  death,  and  the 
suddenness  with  which  it  may  at  any 
time  occur,  that  gives  to  this  disease  its 
peculiar  terror.  It  is  this  peculiarity, 
moreover,  which  should  make  us  so  ex- 
tremely careful  not  to  make  a  wrong 
diagnosis  ;  and  when  there  is  any  doul)t, 
as  there  often  must  be,  we  should  give 
the  patient  or  his  friends  only  a  sufficient 
insight  as  to  his  critical  condition  to  in- 
sure the  due  settlement  of  his  affairs. 

Duration. — From  six  months  to  four 
years  from  the  time  of  detection  of  the 
aneurism  (Lebert).'  This  limit  has  been 
extended  in  certain  cases.  The  main 
characteristic  of  the  duration  of  aneur- 
ism, however,  is  its  uncertainty.  The 
aneurismal  ^vall  may  Ije  obviously  thick- 
ening by  fibrinous  deposit  at  one  point 
while  fatal  erosion  is  taking  place  at  an- 
other. 

Ilode  of  Death. — Kupture  is  by  firr  the 
most  common  termination  of  aneurism, 
and  the  more  latent  tlie  aneurism,  the 
more  uniformly  does  death  occur  in  this 
way.  Dr.  Sibson^  remarks,  "  It  will  be 
observed  throughout,  that  the  greater  the 
proportion  of  ruptures  in  any  group  of 
aneurisms  of  the  aorta,  the  smaller  is  the 
proportion  of  instances  in  which  the  dis- 
ease is  indicated  by  symptoms  during  life, 
and  vice  rcrxa. "  The  rupture  may  take 
place  into  the  pericardium,  left  or  right 
pleura,  bronchi  or  lungs,  trachea  or  eso- 
phagus, or  externally  or  more  rarely  into 
the  vena  cava,  right  auricle,  &c.  Dis- 
secting aneurism,  most  commonly  affect- 
ing the  first  portion  of  the  aorta,  almost 
invariably  bursts  into  the  pericardium. 
Circumscribed  aneurism  of  the  ascending 
aorta  most  commonly  also  gives  way  into 
the  pericardium,  of  the  transverse  aorta 
into  the  trachea  or  fesophagus,  of  the  de- 
scending into  the  left  pleura,  left  bron- 
chus, or  oesophagus,  or  into  the  abdomen. 
A  certain  small  number  of  patients  die  of 
exhaustion,  fewer  stiU  of  syncope  or  as- 

1  Loc.  cit.     Analysis  of  30  cases. 

2  The  Aorta  and  tlie  Aneurisms  of  the 
A  orta. 
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phyxia  (apart  from  hemorrhage),  or  from 
acute  intercurrent  disease.' 

Treatment. — Tlie  objects  we  h.ive  in 
view  in  the  treatment  of  thoracic  aneur- 
ism are,  firstly,  to  diminish  the  strain 
upon  the  injured  vessel  as  much  as  possi- 
ble ;  secondly,  to  encourage  the  deposi- 
tion of  fibrine  within  the  aneurism.  We 
have  further,  by  the  administration  of 
anodyne  remedies  internally  or  locally, 
to  lessen  suffering.  In  carrying  out  these 
objects,  rest  as  far  as  is  possible  for  the 
circulation  is  of  the  first  importance,  and 
the  conditions  most  necessary  to  secure 
this  rest  to  the  circulation,  are  strict 
muscular  repose,  mental  quietude,  and 
regulated  diet.  It  requires  much  intelli- 
gence on  the  part  of  the  patient,  and  tact 
on  that  of  the  physician,  to  maintain  these 
conditions  for  a  sufficient  length  of  time 
to  be  of  service,  even  when  surrounding 
circumstances  are  favorable. 

The  reeumljent  posture,  or  that  most 
nearly  approaching  it  and  yet  comfortable 
to  the  patient,  should  be  preserved,  all 
excitement  avoided,  and  the  nutrition 
maintained  by  a  diet  restricted  in  quan- 
tity, but  enriched  in  quality.  Blood  rich 
in  nutritive  elements  more  readily  depos- 
its ti brine,  and  favors  those  efforts  at  re- 
pair which  result  in  a  welding  together  of 
the  fibrinous  layers  nearest  the  arterial 
wall,  while,  meehanicall}'  speaking,  it  has 
no  more  pressure  effect  upon  the  weak- 
ened vessel  than  blood  deficient  in  these 
elements.  On  the  contrary,  we  daily  find 
that  whenever  an  anemic  condition  is 
present  the  circulation  is  hurried  and 
more  easily  disturbed.  Evidence  of  a 
rapid  softening  down  of  the  lamina;  which 
had  almost  blocked  an  aneurism  may 
sometimes  be  found  post  mortem  in  those 
who  have  subsequently  to  careful  treat- 
ment again  been  subjected  to  the  debili- 
tating circumstances  of  a  life  of  poverty. 
Pluids  must  be  only  very  moderately  par- 
taken of;  milk,  soft  puddings,  eggs,  and 
a  moderate  quantity  of  meat  may  be 
allowed.     Mr.  Tufnell,^  whose  treatment 

'  See  on  tliis  point  the  statistics  of  Dr. 
Crisp,  Dr.  Sibson,  and  Professor  Lebert. 
Tfie  above  general  remarks  are  more  espe- 
cially founded  upon  tlie  very  careful  and 
complete  Tables  of  Dr.  Sibson — 584  cases. 
Lebert's  statistics  are  on  this  head  less  trust- 
worthy, the  numbers  being  much  smaller ; 
thus  of  41  cases  he  finds  4  rupture  externally, 
Drs.  Crisp  and  Sibson  finding  this  termination 
in  about  4  per  cent.  Lebert  also  gives  no 
cases  of  rupture  into  oesophagus,  whereas 
this  is  rather  a  frequent  termination  of  cases 
of  aneurism^-of  transverse  and  descending 
aorta — about  5  per  cent.  (Sibson). 

^  Thoracic  Aneurism  successfully  treated 
by  restricted  Diet  and  the  application  of  Ice. 
Dublin  Hospital  Gazette,  January,  1858  ;  also 
on  the  Treatment  of  Thoracic  and  Abdominal 


of  large  internal  aneurisms  has  been  re- 
markably successful,  restricts  the  food 
taken  to  2  oz.  of  bread-and-butter  and  2 
oz.  of  new  milk  for  breakfast ;  2  or  3  oz. 
of  bread  and  2  or  3  oz.  of  meat  for  dinner 
with  2  oz.  to  4  oz.  of  milk  or  claret ;  and 
2  oz.  of  bread-and-butter  with  2  oz.  of 
milk  for  supper.  In  his  first  recorded 
case  he  maintained  this  treatment,  com- 
bined with  absolute  rest,  for  nearly  two 
months  with  complete  success,  ilr.  Tuf- 
nell  would  of  course  allow  a  certain  shght 
variation  from  this  diet  measure  to  suit 
individual  cases :  his  treatment  is  more- 
over only  applicable  to  cases  of  sacculated 
aneurism.  Dr.  Sibson'  also  advocates 
the  regulation  of  the  diet  in  conjunction 
with  rest,  but  is  content  to  limit  the 
quantity  of  fluid  takeiT^jcr  dJcm  to  within 
one  pint.  Let  me  repeat,  rest  in  the  re- 
cumbent posture  is  of  the  utmost  import- 
ance to  the  success  of  this  treatment ; 
Mr.  Tufnell  reckons  that  in  some  of  his 
cases  this  alone  lessened  the  number  of 
distensions  of  the  aneurismal  sac  by  more 
than  20,000  a  day  !^  Stimulants,  or  I 
should  rather  say  stimulation,  must  be 
absolutely  interdicted.  During  this  treat- 
ment too  frequent  examinations  are  to  be 
avoided,  but  the  circulation  and  the 
aneurismal  impulse,  when  within  our 
reacli,  shcmld  be  carefully  watched.  Cer- 
tain drugs — chloral,  opium,  digitalis,  ver- 
atria,  and  aconite — are  useful  to  allay  ex- 
citement of  circulation.  They  are  none 
of  them  efficacious  without  rest,  but  they, 
and  particularly  chloral  and  opium,  may 
help  in  diminishing  the  restlessness  and 
impatience  of  persons  naturally  irritable 
who  have  great  difficulty  in  submitting  to 
the  treatment  by  diet  and  recumbency. 
Belladonna  applications  may  be  employed 
for  the  purpose  of  relieving  pain,  but 
when  this  is  acute  the  subcutaneous  in- 
jection of  morphia  is  the  best  remedy. 
The  continuous  application  of  an  ice  bag, 
suspended  from  above  the  patient,  to  the 
tumor  when  prominent  externally  will 
often  greatly  relieve  pain,  reduce  inflam- 
mation, and  perhaps  even  help  to  promote 
consolidation  within  the  sac.  Gentle 
laxatives  or  saline  purgatives  must  be 
given  to  prevent  any  effort  in  relieving 
the  bowels.  When,  "as  sometimes  hap- 
pens on  the  patient  first  coming  under 
notice,  there  is  any  undue  fulness  of  ves- 
sels present,  free  purgation  with  salines 
will  be  attended  with  marked  relief  up  to 
a  certain  point.  In  cases  of  urgent  dys- 
pnoea with  engorgement  of  vessels,  vene- 

Aneurisms,  by  J.  Tufnell,  F.R.C.S.I.,  Army 
Med.  Rep.  for  1862,  and  Medico-Chir.  Trans- 
actions for  1874. 

'  Croonian  Lectures,  Lancet,  1870. 

2  See  an  able  review  of  the  modern  treat- 
ment of  aneurism  in  the  Medical  Times  and 
Gazette  for  December  20,  1873. 
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section  should  be  promptly  employed  ; 
repeated  blood-letting  after  the  manner 
recommended  by  Valsalva'  in  the  last 
century,  combined  with  the  lowest  possi- 
ble diet,  is  not  likely  to  find  favor  in  the 
present  day. 

Various  internal  remedies  have  been 
administered  with  the  view  of  favoring 
the  formation  of  coagulum  within  the 
aneurism,  either  by  rendering  the  blood 
less  watery — e.  g.,  saline  purgatives,  diu- 
retics ;  or  by  affecting  it  or  the  aneurismal 
wall  in  some  specific  way — e.  g. ,  acetate  of 
lead,  iodide  of  potassium,  ergot.  The  free 
administration  of  iodide  of  potassium  in 
aneurism  has  been  pretty  extensively 
tried.  It  seems  to  have  been  first  intro- 
duced by  Nelaton'  in  1859,  and  subse- 
quently tried  byDrs.  Bouillaud,''Chucker- 
butty*  of  Calcutta,  Koberts*  of  Man- 
chester, and  Balfour^  of  Edinburgh  ;  and 
the  concurrent  testimony  of  these  several 
observers  is  very  favorable  to  the  drug  as 
a  valuable  agent  in  the  treatment  of  this 
disease.  Dr.  Balfour  holds  that  "no 
treatment  for  aneurism,  and  especially  for 
internal  aneurism,  holds  out  anything  like 
an  equal  prospect  of  relief,  if  not  of  cure, 
with  that  by  the  iodide  of  potassium." 
The  drug  must  be  given  in  large  doses 
(gr.  xx)  and  continued  for  many  months. 
Its  mode  of  action  is  unknown  ;  Dr.  Bal- 
four^ thinks  that  it  is  not  by  increasing  the 
coagulability  of  the  blood,  but  by  its  seda- 
tive action  upon  the  heart  and  "by  some 
peculiar  action  on  the  fibrous  tissue,  by 
which  the  contraction  of  the  sac  is  aided 
and  its  walls  are  strengthened  and  con- 
densed." 

Langenbeck^  having  observed  the  great 
value  of  ergot,  particularly  when  used 
subcutaneously  as  ergotin  in  arresting 
hemorrhage,  tried  the  drug  in  the  same 
way  in  aneurism,  and  with  considerable 
success  in  a  case  of  the  disease  aflfecting 
the  innominate  and  subclavian  trunks. 
He  injected  i  gr.  of  the  watery  extract, 
increasing  to  3  grs.,  every  three  days.  It 
is  difllcult  to  say  how  far  in  this,  as  in 
other  instances  of  the  reputed  efficacy  of 
drugs  in  the  treatment  of  circulatory  dis- 
eases, the  attendant  rest  may  have  aided 

'  Vide  Observations  on  Aneurism,  by  Mr. 
Erichsen,  Syd.  Soo.  1844,  pp.  239  and  261. 

'  Clinique  Europdenne,  July,  1859. 

3  Idem,  August,  1859. 

*  Iodine  of  Potassium  in  the  Treatment  of 
Aneurism.     Brit.  Med.  Journal,  July,  1862. 

^  Clinical  Lecture  on  the  successful  use  of 
Iodide  of  Potassium  in  the  Treatment  of 
Aneurism.     Idem,  January,  1863. 

6  On  the  Treatment  of  Aneurism  by  Iodide 
of  Potassium.  Edinb.  Med.  Journal,  July, 
1868. 

'  Idem,  January,  1874,  p.  645. 

0  Idem,  November,  1869.  Abstract  from 
the  Berliner  klinische  WochensohrifL,  March, 
1869. 


in  producing  the  ameUoration  of  symp 
toms. 

Best  and  recumbency,  with  the  aid  o 
drugs,  failing^  or  being  impracticable  fo 
the  obliteration  of  aortic  aneurism,  th 
question  arises,  whether  any  operativ 
measure  can  be  adopted  to  control  the  cir 
culation  through  the  sac  so  as  to  favor  it 
gradual  obliteration  by  laminated  clot 
M.  Velpeau,'  in  1839,  seems  to  have  bee: 
the  first  to  entertain  the  question  of  liga 
ture  of  one  or  more  of  the  main  branche 
of  the  aorta  for  the  cure  of  aneurism,  an 
this  treatment  has  been  most  recently  ac 
vocated  by  Dr.  Cockle^  and  practised  b 
Mr.  Christopher  Heath.''  Tlie  exac 
value  of  this  method  of  treatment,  and  th 
rules  which  should  guide  us  in  adoptin 
it,  cannot  be  regarded  as  yet  thoroughl 
ascertained.  In  cases  in  which  one  ( 
the  great  vessels — most  commonly  the  ii 
nominate — proceeding  from  the  arch  : 
largely  involved,  or  in  which  the  aneurisi 
is  at  least  extending  in  the  direction  ( 
one  of  these  main  branches  while  there  i 
no  evidence  of  extensive  arterial  degen( 
ration,  the  distal  ligature  may  be  mo; 
appropriately  tried,  the  principle  of  tb 
ligature  being  to  greatly  enfeeble  the  cu: 
rent  through  the  sac  by  arresting  the  ci: 
culation  through  the  branch  principal! 
involved  or  most  nearly  proceeding  froi 
the  aneurism.  Ligature  of  the  rigl 
carotid  or  subclavian,  or  both,  or  of  th 
left  carotid,  must  be  decided  upon  accort 
ing  to  the  direction  of  the  growth  of  tl 
aneurism.  Distal  pressure  upon  the  gre£ 
vessels  of  the  neck  has  been  employee 
and  though  most  difiicult  to  elFectuall 
carry  out,  is  yet,  perhaps,  worthy  of 
further  trial. 

The  common  object  of  the  difierei 
kinds  of  treatment  we  have  hitherto  coi 
sidered,  viz.,  rest,  diet,  compression,  an 
ligature,  has  been  that  of  encouragin 
spontaneous  coagulation  within  the  ancT 
rismal  sac,  whether  by  lowering  the  ci 
culation  generally,  or  by  locally  arrestin 
it  entirely,  or  lessening  its  force  or  alte: 
ing  its  direction. 

Mr.  Moore*  in  1864  proposed  a  ne 

1  For  the  most  modern  authoritative  info 
mation  on  the  surgical  treatment  of  aneurisn 
vide  Lectures  delivered  by  Mr.  Holmes,  at  tl 
College  of  Surgeons,  1872.  Lancet,  Jul; 
1872,  lect.  ii. 

2  Further  Contributions  to  the  Patholog 
and  Treatment  of  Aneurismal  Tumors  of  fl 
Neck  and  Chest,  by  John  Cookie,  M.D.  La: 
cet,  1869,  pp.  422  and  489.  See  also  Climc; 
Transactions  for  1872.  _ 

3  On  the  Treatment  of  Intra-thoracio  Anei 
rism  by  the  Distal  Ligature,  by  Christoph( 
Heath,  F.R.C.S.,  1871.  . 

«  On  a  New  Method  of  procuring  the  Coi 
solidation  of  Fibrine  in  certain  Incurab 
Aneurisms.  Med.-Chir.  Trans,  vol.  Ivu.  ] 
129  et  seq. 
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treatment  of  aneurism,  by  the  insertion 
into  tlie  sac  of  a  foreign  body  (fine  iron 
wire)  to  act  as  a  nucleus  for  rapid  and 
firm  coagulation.  The  result  in  the  case 
to  whicli  he  applied  this  treatment — a 
case  of  aneurism  of  the  tlioracic  aorta 
rapidly  perforating  the  chest-wall — was 
discouraging,  inflammation  of  the  sac, 
embolism  of  distant  vessels,  and  great  in- 
crease in  the  sufferings  of  the  patient 
being  occasioned.  The  same  idea  has 
since,  however,  found  favor  among  a  few 
bold  operator.s,  who  have  severally  tried 
needle  punctures,  the  introduction  of  car- 
bolized  catgut,  watch-spring  (14  inches !), 
and  iron  wire,  with  uniformly  deplorable 
results.  The  latest  and  most  rational 
metliod  of  the  kind  adopted  is  that  of 
Dr.  Levis  of  Philadelphia,'  who  has  intro- 
duced tlirough  a  capillary  trocar  a  great 
length  of  fine  horsehair  into  the  sac  of  a 
subclavian  aneurism.  I  think  it  must  be 
allo\\ed,  however,  that  this  mode  of  treat- 
ment is  wrong  in  principle,  and  must, 
therefore,  in  tlie  majority  of  instances  fail 
in  practice.  If  direct  coagulation  of  blood 
within  the  sac  be  aimed  at,  it  is  only  thus 
accomplished  in  a  dangerous  and  imper- 
fect manner,  the  clot  formed  being  sub- 
divided and  soft,  and  entangled  round  a 
foreign  body  in  the  centre  of  the  sac  in- 
stead of  being  laminated  and  firm,  and 
deposited  around  its  circumference ; 
hence  danger  of  inflammation  of  the  sac, 
of  capillary  or  larger  embolisms,  and  of 
blood-poisoning  from  rapid  disintegration 
of  the  clot,  if  the  object  be  to  determine 
coagulation  within  the  sac  by  setting  up 
a  certain  degree  of  inflammatory  action, 
or  if  the  fear  of  inflammation  resulting 
from  these  procedures  be  disregarded  on 
this  ground,  the  practice  must  equally  be 
condemned  as  dangerous,  if  not  unjusti- 
fiable, for  we  have  no  means  of  controlling 
the  inflammation  when  induced  in  the 
main  blood-channel.  It  must  further  be 
borne  in  mind  that  by  producing  suddenly 
coagulation  within  an  aneurism  without 
that  local  or  general  lowering  of  the  cir- 
culation whicli  would  favor  its  natural 
occurrence,  we  necessarily  run  great  risk 
of  causing  rapid  extension  of  the  disease 
in  some  other,  perhaps  more  fatal,  direc- 
tion. These  objections,  it  must  be  con- 
fessed, have,  too,  a  certain  force  when 
applied  to  the  somewhat  less  modern 
practice  of  galvano-puncture,  which  has 
recently,  in  common  with  all  other 
methods  of  treating  this  deadly  malady, 
been  very  keenly  discussed  and  tested. 
There  is  this  striking  advantage  in  gal- 
vano-puncture, however,  that  no  foreign 
body  is  allowed  to  remain  within   the 

'  Referred  to  by  Mr.   Holmes,  in  London 
Medical  Record,  December  17,  1873. 


aneurism.     It  has,  moreover,  been  tried 
with  success  now  in  a  few  instances.' 

The  idea  of  emploj'ing  electricity  in  the 
treatment  of  aneurism  seems  to  have 
sprung  from  the  physiological  experi- 
ments of  Scudamore  1824,  Miiller  18:a, 
and  x^nsell  1839,  and  to  have  been  first 
applied  in  practice  by  M.  Petrequin  in 
1841.2  II  ^as  Ciniselli,  however,  who,  in 
1846,  first  employed  electro-puncture  in 
the  treatment  of  aortic  aneurism,''  and 
the  first  definite  principles  on  which  to 
proceed  in  the  employment  of  this  agent 
were  laid  down  still  later  by  MM.  Baum- 
garten  and  Wertheimer  in  1852, ■*  as  the 
result  of  extended  experimental  inquiry. 
The  experiments  of  these  gentlemen 
showed  (a)  that  coagulation  might  be 
with  certainty  induced  at  any  point 
within  a  large  vessel  of  an  animal  during 
life  by  electrolysis,  (6)  that  this  coagula- 
tion was  most  firmly'  afiected  around  the 
positive  needle  when  both  were  intro- 
duced ;  (c)  that  the  best  way,  however,  of 
producing  coagulation  was  to  insert  the 
positive  needle  only,  applying  the  nega- 
tive element  by  means  of  a  moistened 
sponge  or  metallic  conductor  placed  on 
the  external  surface. 

Dr.  Praser,  in  1867,  confirmed  and 
added  to  these  conclusions,  observing 
that,  whereas  at  the  positive  needle  a 
firm  and  comparatively  small  clot  was 
formed,  at  the  negative  needle,  on  the 
other  hand,  the  coagulum  was  large  and 
froth}'.  Dr.  John  Duncan^  is,  however, 
of  opinion  that  the  needles  connected 
with  both  poles  should  be  introduced,  and 
in  this  view  he  agrees  with  Ciniselh.'  Dr. 

'  Of  13  cases  treated  by  Ciniselli's  method, 
between  July,  1868,  and  July,  1870,  6  were 
"cured."  Of  them  3  relapsed  after  17,  3, 
and  4  months  respectively  ;  the  latter  case, 
however,  after  a  second  operation,  heing 
again  "cured"  and  remaining  so,  after  8 
months.  For  details  of  23  cases,  and  for  a 
description  of  Ciniselli's  method  of  employing 
electro-puncture,  see  his  paper  in  the  Annali 
Universal!  di  Medicina  for  November,  1870, 
p.  292  et  seq.,  Table,  p.  625.  An  abstract  of 
tliis  paper  is  given  in  the  Jahresbericht  for 
1870,  Bd.  ii.  s.  109. 

2  Vide  Essay  by  Dr.  Fraser,  of  Edinb.,  on 
the  Action  of  Galvanism  on  Blood  and  on  Al- 
buminous Fluids,  1867. 

'  Case  related  in  the  Annali  Universali  di 
Medicina,  1870,  p.  294,  and  referred  to  with 
22  others  in  a  Table  at  p.  625. 

*  Gazette  des  Hopitaux,  June  19,  1852. 

5  Confirming  a  previous  observation  by 
Prof.  Schuh,  Vierteljahrschrift  fiir  die  prak- 
tische  Heilkunde,  Bd.  i.  1851. 

8  On  -the  Surgical  Applications  of  Elec- 
tricity, Edinb.  Med.  Journal,  1872,  506  etseq. 

'  In  this  view  also  Mr.  Marcus  Beck  con- 
curs :  and  the  comparative  effect  upon  an  al- 
buminous fluid  of  inserting  only  one  or  both 
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Altliaus,"  ou  the  other  hand,  regards  the 
negative  pole  as  the  one  to  the  use  of 
which  "we  have  to  look  for  the  cure  of 
aneurism." 

As  to  the  mode  in  which  electricity 
effects  coagulation  within  an  aneurismal 
sac,  the  question  whether  it  may  be  by 
the  mere  passage  of  the  electrical  current 
through  the  blood,  is  set  at  rest  by  the 
observation  of  Dr.  Fraser,  that  although 
the  two  needles  be  separated  by  an  inter- 
val of  blood  through  which  the  current 
must  pass,  yet  coagulation  takes  place 
only  around  each  needle  separately.  A 
certain  amount  of  inflammation  is  often 
set  up  in  and  about  the  sac  by  this  agent, 
which  no  doubt,  if  it  do  not  proceed  to  a 
dangerous  extent,  may  help  to  promote 
consolidation  ;  this  inflammation  is,  how- 
ever, shown  by  Drs.  Duncan  and  Fraser 
to  be  not  essential  to  coagulation,  but,  on 
the  contrary,  to  be  guarded  against  as  one 
of  the  chief  sources  of  danger.  The  coagu- 
lation is  produced  in  truth,  as  pointed 
out  by  Steinlein^  and  confirmed  by  others, 
by  (a)  electrolytic  decomposition  of  the 
salts  of  the  blood  which  are  mainly  instru- 
mental in  maintaining  its  fluid  state ; 
(6)  by  the  acid  elements  set  free  at  the 
positive  pole  directly  causing  coagulation 
there,  or  combining  with  the  oxidized 
metal  to  form  salts  which  precipitate  the 
albumen.  This  latter  action  may  be  in- 
creased by  coating  the  positive  needle  with 
some  more  oxidizable  metal,  such  as 
zinc. 

In  the  writings  of  Dr.  John  Duncan, 
Dr.  Fraser,  Mr.  Holmes,"  and  Prof.  Cini- 
selli  already  quoted,  will  be  found  re- 
corded the  clinical  and  physiological  expe- 
riences which  furnish  us  with  all  the 
knowledge  we  at  present  possess  on  the 
subject.  The  valuable  records  of  indi- 
vidual cases  of  galvano-puucture  in  aneu- 
rism which  are  gradually  collecting  are  as 
yet  too  few  to  admit  of  classification.     So 

needles  is  well  illustrated  by  a  simple  ex- 
periment made  by  Mr.  Beck  and  Dr.  Poore. 
Into  some  white  of  egg  held  in  the  hollow  of 
the  hand  the  positive  needle  connected  with 
twenty  cells  of  Weiss's  battery  was  introduced, 
a  sponge  connected  with  the  negative  pole 
being  applied  to  the  back  of  the  hand.  After 
five  minutes  no  action  upon  the  albumen  had 
been  effected.  Both  needles  were  then  intro- 
duced together  into  the  albumen,  and  in  two 
minutes  a  firm  coagulum  of  the  size  of  an  oat 
surrounded  the  positive  needle-point,  and  a 
frothy  mass  as  large  as  a  pea  was  found  at 
the  negative  needle.  Lancet,  1873,  p.  550. 
'  Medical  Electricity,  2d  edit.  1870,  p.  607. 

2  Galvanopunctur  bei  Varicositaten  und 
Aneurysmen— Zeitschrift  der  k.  k.  Gesell- 
schaft  der  Aerzte  zu  Wien,  1853.  Quoted  at 
p  471  of  Dr.  Hammond's  translation  ot 
"Meyer's  Electricity  in  its  Relations  to  Prac- 
tical Medicine."  „ 

3  Lancet,  1872,  vol.  ii.  pp-  336  and  66d. 


far  as  they  have  gone,  however,  they  d 
not  encourage  us  to  anticipate  a  vcr 
fitvorable  opinion  of  the  operation,  for  c 
nine  cases  of  aortic  aneurism  thus  treate 
of  which  accounts  have  appeared  in  th 
English  journals  within  the  last  two  years 
in  oidy  one,  that  of  Dr.  INIcCall  Andei 
son's,  has  a  decidedly  good  result  bee 
obtained,  although  iu  one  or  two  othe 
instances,  in  Drs.  Balfe  and  Johnson' 
case,  and  in  a  case  of  Dr.  Bastian's,  pel 
foration  of  the  chest  '^^'all  has  Ijeeu  for 
time  averted.  In  other  instances,  how 
ever,  this  perforation  has  undoubtcdl 
been  hastened  by  tlie  needle  puncturci 
Appropriate  cases  in  which  the  operatic 
has  been  undertaken  with  the  view  ( 
curing  the  aneurism  must  be  classiflc 
apart  from  those  in  which  the  puncture 
made  with  the  view  of  temporarily  stand 
ing  an  aneurism  already  diffused  an 
thrcateuing  to  burst  through  the  surfaci 
before  we  can  hope  to  obtain  reliable  st; 
tistics  upon  which  to  decide  as  to  the  trr 
vnlueof  this  treatment :  moreover  we  ce 
tainly  have  not  yet  arrived  at  tb(;  metho 
of  operating  agreed  on  all  hands  as  tl 
best,  ileanwhile  the  following  appear  I 
be  the  most  important  points  respectin 
the  operation  which  the  physician  shoul 
bear  in  mind  : — 

1.  (a)  The  cases  of  thoracic  aneurisi 
which  seem  most  suitable  for  treatmei 
by  galvano-puncture  n-ith  a  vicir  to  pen m 
nent  relief  are  those  iu  which  the  dilat; 
tion  is  presumably  sacculated,  near  to  tl 
surface,  and  advancing  outwards,  the  sa 
being  as  yet  entire  ;  (6)  the  operation  ma 
sometimes  be  performed  as  a  palliativ 
measure  to  retard  rupture  through  tli 
siuface,  or  to  relieve  suffering. 

2.  The  treatment  by  rest, "with  the  ai 
of  restricted  diet  and  appropriate  drug: 
must  have  first  been  fairly  tried  an 
proved  useless  or  impracticable  before-  an 
operative  procedure  is  justifiable,  andi  th 
same  absolute  rest  and  careful  diet  mus 
be  maintained  throughout  the  opeaatio 
and  the  subsequent  treatment. 

3.  It  is  best  not  to  freeze  the  siirfac 
before  puncture,  although  its  sensibilif 
may  be  deadened  by  cold.  Soijjetirac 
the  operation  maybe  usefully  preceded  b 
the  administration  of  a  dose  of  morphi 
subcutaneously  to  enable  the  patient  f 
remain  without  sufferiug  in  one-  positio 
durimi  its  performance. 

4.  'Tlie  battery  used  should  be  of  man 
(10  to  .30)  cells  with  plates  ofsmahsui 
face.  By  diminishing  the  size  of'th 
plates  and  increasing  the  numher  of  th 
cells  used,  a  given  electrolj-tic- power  : 
obtained  with  a  less  intensitj^  of  heat  _tha 
with  fewer  cells  and  larger  plates.'' 


'  Foveau's  improvement  of  Weiss's  instri 
ment  is  now  considered  the  best.  Dr.  Fooi 
has,  however,  electrolyzed  white  of  egg  b 


856 


ANEURISM    OF    THE    THORACIC    AORTA. 


5.  The  needles  connected  with  hoth  the 
positive  and  negative  poles  and  of  the 
dimensions  of  medium-sized  harelip  pins, 
insulated  with  vulcanite  to  within  a  cer- 
tain distance  of  their  points  (according  to 
the  size  of  the  aneurism),  should  he  thrust 
vertically  into  the  aneurism  so  as  to  avoid 
scratching  or  puncturing  its  inner  surface 
at  any  other  point. 

6.  The  electrolysis  should  be  continued 
for  twenty  minutes  or  half  an  hour,  or 
until  some  decided  alteration  in  the  pulsa- 
tion or  bruit  of  the  aneurism  has  been 
produced.  The  withdrawal  of  the  needle 
must  be  effected  with  the  utmost  caution, 
to  avoid  the  loosening  of  the  clot  should 
it  happily  have  become  adherent  to  the 
wall  of  the  aneurism.  A  second  and  a 
third  employment  of  the  agent  may  be 
made  at  intervals  of  several  days. 

The  question  of  tracheotomy  occasionally 
comes  before  us  in  cases  of  thoracic  an- 
eurism, in  which  death  is  threatened  from 
paroxysmal  dyspnoea.  If  we  accept  the 
views  lately  advocated  by  Dr.  Bristowe, 
that  not  only  the  constant,  but  even  the 
paroxysmal  dyspnoea  is  in  the  majorit}^  of 
cases  due  to  direct  pressure  upon  the 
trachea,  we  can  expect  no  relief  from  this 
operation.  If,  however,  the  view  that 
the  paroxysms  of  dyspnoea  may  be  occa- 
sioned either  by  irritation  or  destruction 
of  the  recurrent  nerves  be  still  tenable,  we 
may  expect  to  prolong  life  and  to  render 
death  less  terrible  by  its  performance. 
There  have  been  cases  in  which  the  opera- 
tion has  distinctly  though  only  tempora- 
rily saved  life. 

Spontaneous  Kuptuee  of  the  Aorta. 

-Spontaneous  rupture  of  the  aorta  is 
most  commonly  the  result  of  antecedent 
disease  of  the  coats  of  the  vessel,  more 
particularly  of  the  senile  atheromatous 
kind.  It  may  occur,  however,  in  conse- 
qvience  of  stenosis  of  the  vessel  (Koki- 
tansky),  though  such  cases  are  necessarily 
verj'  rare.  Even  in  such  cases,  too,  the 
proximate  cause  of  the  rupture  is  disease 
of  the  vessel  wall,  either  abnormal  deli- 
employing  a  Pulvermaclier's  chain  of  fifty- 
eight  elements  moistened  with,  dilute  sul- 
phuric acid  (one  part  to  thirty) ;  and  he  suc- 
ceeded in  producing  in  an  hour  a  firm  clot  at 
the  positive  electrode  three-quarters  of  an 
inch  long,  of  the  diameter  of  a  goose-quill 
and  weighing  nine  grains.  Dr.  Poore  sug- 
gests, as  well  worth  a  trial,  the  employment 
of  a  similar  battery  in  the  treatment  of  aneu- 
rism, and  thinks  it  possible  that  patients 
might  he  able  to  bear  the  application  of  a 
current  from  such  a  battery  for  far  longer 
periods  than  when  elements  of  larger  surface 
are  made  use  of.  This  is,  of  course,  a  ques- 
tion only  to  be  decided  by  direct  experiment. 
Vide  the  book  now  published. 


cacy  and  thinness  (Rokitansky)  or  athe- 
roma the  result  of  heightened  blood 
pressure.  Rupture  of  the  aorta  most 
commonly  takes  place  at  or  near  its  com- 
mencement (Broca,  Peacock).  It  may  at 
once  extend  through  all  the  coats  of  the 
vessel,  causing  immediate  death  from 
hemorrhage,  or,  as  is  more  commonly  the 
case,  it  extends  through  the  internal  to 
the  middle  coat,  and  the  effused  blood 
tearing  apart  the  layers  of  this  coat,  or 
separating  it  from  the  external  for  a 
greater  or  less  distance,  a  dissecting  aneur- 
ism arises.  Tlic  coats  of  the  vessel  may 
be  thus  dissected  ,or  separated  apart 
throughout  the  whole  length  of  the  aorta, 
and  even  along  some  of  its  main  branches. 
Dr.  Todd '  relates  a  case  where  the  sepa- 
ration extended  from  half  an  inch  beyond 
the  valves  to  the  abdominal  aorta  and 
along  the  innominate  and  right  carotid 
arteries,  causing  drowsiness  and  partial 
left  hemiplegia  by  compressing  the  canal 
of  the  last-named  vessel. 

There  is  frequently  no  discoverable  ex- 
citing cause  of  the  rupture  ;  in  a  few  cases 
it  has  been  traceable  to  great  mental  emo- 
tion, or  to  cardiac  excitement  from  over- 
distension of  the  stomach  ;  external  vio- 
lence, as  the  shock  of  a  blow  or  fall,  may 
also  give  rise  to  it.  Rupture  of  the  aorta 
may  occur  at  any  age  after  thirty.  Dis- 
secting aneurism  occurs  mostly  in  ad- 
vanced age ;  it  is  about  equally  common 
in  both  sexes.*  There  are  no  special 
symptoms  attributable  to  rupture  of  the 
aorta  save  those  of  fatal  syncope.  In 
cases,  however,  in  which  the  rupture  is 
incomplete  and  a  dissecting  aneurism  oc- 
curs, the  symptoms  arc,  acute  rending 
pain  in  the  prascordial  region  extending 
to  the  left  shoulder  and  spine,  severe  car- 
diac dyspnoea,  orthopntt-a,  with  profound 
shock  to  the  system,  pallor  of  countenance, 
great  anxiety,  and  feeble,  irregular  pulse. 
The  rupture  of  the  external  coat  may 
quickly  follow  that  of  the  inner,  and  death 
immediately  ensue,  or  the  patient  may 
I  rally  for  a  few  hours,  or  even  days,  before 
a  second  attack  proves  fatal.  In  some 
rare  cases,  in  which  the  aneurism  becomes 
circumscribed,  its  future  course  may 
closely  resemble  that  of  other  circum- 
scribed aneurisms.  The  treatment  of 
aortic  rupture  or  dissecting  aneurism  is, 
of  course,  merely  palliative. 

f 

2f  AEROWnSTG  OF  THE  AORTA. 

In  certain  rare  instances  there  is  a  con- 
genital deficiency  in  the  calibre  of  the 
whole  aortic  system.     This  general  nar- 

•  Med.-Chir.  Trans,  vol.  xxvii.  1844. 

2  Rokitansksy's  cases  show  a  slight  pre- 
ponderance on  the  male  side ;  in  Dr.  Pea- 
cock's it  was  slightly  more  freqxient  among 
females. 
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rowing  usually  affects  mainly  the  descend- 
ing aorta,  particularly  the  descending 
portions  of  the  arch.  It  is  most  common 
in  females,  and  is  often  overlooked,  being 
attended  with  no  marlied  symptoms  until 
the  period  of  puberty,  when  the  insuffi- 
cient general  development,  with  marked 
deficiency  in  the  sexual  system,  become 
apparent.  The  only  physical  signs  present 
are  those  of  hypertrophy  and  dilatation  of 
the  left  ventricle,  and  smallness  of  pulsa- 
tion in  the  abdominal  and  iliac  arteries. 

A  more  common  form  of  congenital 
narrowing  of  the  aorta,  is  that  in  which 
the  constriction  is  limited  to  that  portion 
of  the  arch  beyond  the  subclavian  artery, 
either  at  or  a  little  above  or  below  the 
ducUis  Botalli.  The  term  "coarctation  of 
the  arch  of  the  aorta"  is  often  applied  to 
this  condition.  The  constriction  rarely 
occupies  more  than  half  an  inch  of  the 
length  of  the  vessel.  It  may  be  ring-like, 
as  though  the  vessel  had  been  tied  by  a 
moderately  thick  piece  of  string,  or  it  may 
be  caused  by  a  fold,  more  or  less  deeply 
projecting  into  the  vessel,  or  by  a  scar- 
like  contraction  corresponding  with  the 
position  of  the  duct ;  or  again,  the  vessel 
at  this  point  may  be  converted  into  a 
thickened,  impermeable  cord.  The  de- 
gree of  constriction  varies  from  complete 
closure  to  a  diameter  of  three  or  four 
lines,  or  a  mere  narrowing.  Only  in  five 
cases  out  of  forty  collected  by  Dr.  Pea- 
cock was  the  obliteration  complete.  The 
walls  of  the  aorta  at  the  seat  of  the  con- 
traction may  be  natural  or  thickened  or 
thinned.  The  ductus  arteriosus  is  usually 
closed,  but  in  some  cases  it  is  open  for 
part  of  its  extent,  in  others  it  is  more  or 
less  pervious  throughout ;  it  is  affected  in 
one  of  these  ways  in  about  one-sixth  of 
the  cases.  Above  the  constriction  the 
aorta  is  as  a  rule  widened,  sometimes 
greatly  dilated  ;  it  may,  however,  be  of 
natural  dimensions  ;  below  the  constric- 
tion, it  is  either  of  normal  size,  or  more 
frequently  somewhat  diminished  :  occa- 
sionally, however,  it  is  even  widened,  and 
in  one  case  quoted  by  Dr.  Peacock,  an 
aneurism  was  found  immediately  below 
the  stricture.  A  deficiency  in  the  num- 
ber of  aortic  valves  has  been  found  in 
one-eighth  of  the  cases,  and  other  cardiac 
malformations  have  been  mentioned.  The 
great  branches  of  the  arch  are  always  en- 
larged, and  by  the  communication  of  some 
of  the  branches  derived  from  them  (the 
transversalis  colli,  superior  intercostal, 
internal  mammary),  with  corresponding 
branches  from  the  descending  aorta  (in- 
tercostal, epigastric),  a  tolerably  free  col- 
lateral circulation  is  maintained.  Hyper- 
trophy of  the  left  ventricle  is  a  necessary 
consequence,  and  is  often  attended  with 
dilatation  and  with,  no  doubt,  secondary 
dilatation  and  hypertrophy  of  the  right 
cavities  of  the  heart. 


This  affection  is  three  times  more  fre 
quent  in  the  male  than  the  female  sex 
In  almost  every  case  the  deformity  i 
either  congenital,  or  acquired  in  the  firs 
few  days  of  infant  life  :  death  howeve 
may  occur  at  any  age,  usually  but  not  al 
ways  preceded  by  symptoms  of  heart  dis 
ease.  Tliere  are  several  theories  to  ac 
count  for  the  occurrence  of  this  deformit 
of  the  aorta,  of  which  three  are  admittei 
by  different  authors  as  applicable  to  cei 
tain  cases  : — 

1.  Although  the  normal  process  o 
closure  of  the  ductus  arterirmis,  which  oc 
curs  within  the  first  week  or  ten  days  o 
life,  is  simply  one  of  gradual  witheriuj 
and  contraction,  yet  in  some  instances  i 
is  delayed  by  the  formation  within  th 
duct  of  a  fibrinous  coagulum,  which  ma; 
extend  into  the  aorta  and  completely  oc 
elude  it  at  the  point  corresponding  witl 
the  entry  of  the  duct.  As  the  clot  subse 
quently  becomes  gradually  absorbed,  th 
walls  of  the  aorta  and  those  of  the  due 
contract  upon  it  to  their  complete  obliter 
ation.  Foerster  adopts  this  theory  as  ap 
plicable  to  those  cases  in  which  both  th' 
duct  and  the  aorta  are  completely  closed 

2.  In  other  cases,  however,  the  coagu 
lum  may  not  extend  beyond  the  duct,  th' 
walls  of  which,  thickened  from  the  irrita 
tion  attendant  upon  the  presence  of  th' 
clot,  contract  upon  it  as  it  becomes  ab 
sorbed,  puckering  the  adjacent  walls  o 
the  aorta  in  an  irregular  and  scar-lik' 
manner,  so  as  partially  to  constrict  thi 
vessel. 

3.  A  more  generally  applicable  explana 
tion  is,  that"  this  deformity  is  a  partia 
preservation  of  the  foetal  condition  b; 
which  the  aorta  conveys  blood  to  the  hea( 
and  upper  extremities,  and  the  pulmonari 
artery,  continuous  through  the  duct  witl 
the  descending  aorta,  supplies  the  lowe: 
extremities  and  abdominal  viscera.  It  ii 
the  view  of  Eeynaud  andRokitansky,  am 
is  adopted  by  Dr.  Peacock  and  mos 
modern  authors,  and  may  be  described  ai 
follows : — 

At  the  termination  of  foetal  life,  witl 
the  expansion  of  the  lungs  the  blood 
stream  is  diverted  from  the  ductiis  arterio 
sus  through  the  two  branches  of  the  pul 
monary  artery.  The  blood  thus  divertec 
returns  to  the  left  ventricle  and  increasei 
the  volume  to  be  transmitted  through  th( 
first  and  second  portions  of  the  aorta  bj 
the  amount  destined  for  the  supply  of  th( 
lower  half  of  the  body.  In  the  norma 
condition  of  things  the  isthmus  of  the 
aorta— that  portion  connecting  the  greai 
brachio-cephalic  trunk  with  the  ductus  ar- 
teriosus as  it  joins  the  descending  aorta— 
now  rapidly  expands  so  as  to  become  e 
part  of  the  main  arterial  channel,  while 
the  starved  ductus  dwindles.  If,  however, 
as  sometimes  happens,  whether  from  de- 
fective nutrition,  rigidity  from  inflamma- 
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tory  thickening,  or  any  otlier  cause,  this 
isthmus  tails  to  widen,  the  increased  vol- 
ume of  blood  finds  exit  through  collateral 
channels  into  the  descending  aorta,  the 
branches  of  the  arch  expand,  and  their 
twigs,  communicating  with  branches  from 
the  descending  trunk,  enlarge  so  as  to 
supply  to  it  the  blood  required  for  the 
lower  limbs  and  viscera.  Thus  far  the 
process  takes  places  in  the  first  days  of 
extra-uterine  life,  but  the  narrowed  por- 
tion of  the  aorta,  having  the  extra  pres- 
siu'e  of  blood  thus  remo\'ed  from  it,  still 
further  atrophies  from  disuse,  and  in 
course  of  time  may  become  quite  closed, 
although  its  channel  is  probably  in  these 
cases  never  completely  obliterated.  An 
increased  muscular  power  of  heart  is  re- 
quired to  compensate  for  the  increased  re- 
sistance to  circulation  necessitati'd  by  the 
transmission  of  the  blood  through  circuit- 
ous and  divided  routes  instead  of  by  one 
short  and  broad  channel  to  the  descending 
trunk. 

It  has  already' been  stated,  that  this  de- 
fect in  the  aorta  is  not  necessarily  attended 
with  any  symptoms,  and  that  when  they 
arise  they  are  those  of  lesion  secondary  to 
the  aortic  deformity,  of  hypertrophy  and 
dilatation  of  the  heart,  rupture  of  the 
heart  or  aorta,  or  great  dilatation  of  the 
main  vessel  above  its  narrowed  portion. 
It  is  unnecessary  to  refer  to  these  symp- 
toms in  detail. 

Diagnosis.  —  The  diagnosis  has  not 
often  been  made,  but  when  attention  is 
directed  to  such  a  case  the  ph3'sical  signs 
pointing  to  the  constriction  and  its  situa- 
tion, though  few,  are  tolerably  significant. 
They  are  those  of  hypertrophy  of  the  heart, 
most  distinctly  of  the  left  ventricle,  usu- 
all}^  attended  with  some  dilatation,  throb- 
bing of  the  great  vessels  of  the  neck  and 
upper  extremities ;  while  arteries  not 
usually  visible,  the  ti'ansverse  cervical, 
and  tliyroid,  and  the  small  anastomosing 
vessels  at  the  margin  of  the  sternum  and 
epigastrium  are  enlarged,  tortuous,  and 
pulsating.  With  this  activity  of  circula- 
tion in  the  upper  half  of  the  body  is  con- 
trasted the  febrile  pulsation  of  the  abdomi- 
nal aorta,  iliac  and  femoral  arteries,  all 
pulsation  in  the  popliteal  and  the  tibial 
vessels  being  often  absent.  A  systolic,  or 
rather  post-systolic,  murmur  may  be 
heard  over  the  aorta  and  also  over  the 
enlarged  vessels.     The  presence  of  aneu- 


rism or  of  some  other  mediastinal  tumor 
pressing  upon  the  aorta  will  be  excluded 
by  the  absence  of  any  other  signs  of  pres- 
sure upon  the  nerves,  or  food  or  air  tubes, 
or  upon  the  lungs. 

Peognosis. — In  a  considerable  propor- 
tion of  cases  death  occurs  from  some 
lesion  apparently  altogether  unconnected 
with  the  aortic  deformity,  eleven  cases 
out  of  the  forty  referred  to  by  Dr.  Pea- 
cock having  died  from  cerebral  disease, 
bronchitis,  pneumonia,  &c.  But  the  cir- 
culation is  carried  on  at  high  pressure,  at 
least  as  regards  the  heart  and  first  por- 
tions of  the  aorta,  and  sudden  death, 
from  syncope  or  rupture  of  the  heart  or 
aorta,  occurred  in  eight  of  the  forty  cases. 
In  the  rest,  the  heart  in  time  gives  way 
under  its  excessive  toil,  degeneration  and 
dilatation  succeed  to  hypertrophy,  and 
death  slowly  occurs  in  the  way  usual  to 
such  aflections.  Supposing,  therefore,  that 
the  diagnosis  be  made  while  the  patient  as 
yet  appears  to  be  in  fair  health,  there  is  a 
very  fair  chance  that  if,  bearing  in  mind 
the  very  mechanical  nature  of  the  result 
of  this  malformation,  he  be  wai'ned  against 
such  exercises  as  increase  the  circulation, 
and  encouraged  in  calm  intellectual  pur- 
suits and  a  sedentary  profession  or  busi- 
ness, he  may  possibly  live  to  the  average 
period  of  life.  The  danger  of  sudden 
death  should  undoubtedly  be  mentioned 
to  his  friends,  or  to  the  patient  himself 
There  is,  of  course,  no  special  treatment 
other  than  "expectant"  to  be  adopted, 
but  this  palliative  treatment  .is  of  the 
greatest  importance. 

The  most  concise  account  of  this  aifec- 
tion  of  the  aorta  is  contained  in  an 
original  article  by  Dr.  Peacock  in  the 
"  British  and  Foreign  Medico-Chirurgical 
Review"  for  April,  1870.  Dr.  Peacock 
gives  a  brief  abstract  of  all  the  cases  re- 
corded up  to  that  time,  with  full  refer- 
ences to  the  authors. 

Eokitansky  is  the  principal  authority 
on  the  subject.  "Path.  Anatomy,"  vol. 
iv.,  and  his  work  "  Ueber  einige  der  wich- 
tigsten  Krankheiten  der  Arterien,"  1852. 

See  also  section  on  "Coarctation  of  the 
Aorta"  in  Dr.  AValshe's  work  on  "Dis- 
eases of  the  Heart." 

In  Foerster's  "  Handbuch  der  Pathol- 
ogischen  Anatomic,"  p.  7'26,  will  be  found 
a  brief  description,  with  references  to 
fifty-two  cases  by  dilferent  authors. 
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ANEUEISM  OF  THE  ABDOMINAL  AOETA. 

By  Dr.  William  Murray,  F.R.C.P.   Lond. 


The  pathological  anatomy  of  Aneu- 
rism, the  degeneration  of  arteries,  and 
the  process  of  ei-osion  in  bony  structures, 
are  subjects  too  general  to  be  handled  in 
an  article  on  the  diseases  of  a  single 
bloodvessel :  the  following  remarks  will 
nut  therefore  be  so  extended  as  to  em- 
brace those  general  conditions  to  which 
the  aorta  is  subject  in  common  with  the 
whole  arterial  system.  These  will  be 
alluded  to  when  they  present  features  pe- 
culiar to  the  abdominal  aorta  ;  but  the 
discussion  of  the  several  diseases  to  which 
this  lower  half  of  the  vessel  is  suljject 
will  chiefly  engage  our  attention.  The 
latter  afford  so  deep  a  studj^  in  pathology, 
diagnosis,  and  treatment,  that  a  distinct 
treatise  might  well  be  written  on  them, 
especially  as  they  often  involve  excruci- 
ating agony  to  the  sufferer,  and  have  in 
most  cases  a  fatal  issue. 

The  Anatomical  Characters  of 
THE  Disease. —  Atheromatous,  calcare- 
ous, or  ossiflc  (Virchow)  changes  in  the 
coats  of  tlie  aorta  are  doubtless  the  chief 
predisposing  causes  of  Aneurism  ;  they 
rob  the  vessel  of  its  elasticity  by  destroy- 
ing its  middle  coat,  where  resides  the  tis- 
sue on  which  the  dilatation  of  the  artery 
and  its  subsequent  recoil  depend,  and 
thus  they  lead  either  to  a  permanently 
dilated  condition  of  all  the  coats  of  the 
vessel  (at  the  diseased  spot),  constituting 
a  true  Aneurism^  or  the  degenerated  coats 
give  way  and  a  false  Aneurism  is  pro- 
duced. In  addition  to  this  source  of 
origin,  a  tolerably  healthy  aorta  may  be 
ruptured  in  its  middle,  or  internal  coats, 
and  thenceforth  an  aneurismal  pouch  may 
be  formed  at  the  seat  of  the  accident ; 
and  this  fact  is  worthy  of  remembrance, 
because  an  Abdominal  Aneurism  arising 
from  muscular  exertion  or  external  vio- 
lence may  thus  occur  in  a  healthy  vessel, 
and  be  subjected  to  successful  treatment, 
whereas  the  occurrence  of  the  disease 
apart  from  straining  or  violence,  points 
strongly  to  a  diseas'ed  condition  of  the 
vessel,  and  augurs  ill  for  the  future  course 
of  the  disease.  It  is  also  important  to 
remember  that  Abdominal  Aneurism  is 
much  less  often  complicated  by  valvular 
disease  of  the  heart  or  extensive  arterial 
disease,  than  is  found  to  be  the  case  in 
Aneurism  of  the  thoracic  aorta  and  its 
branches. 


Simple  dilatation  of  the  abdomina 
aorta  is  rare,  and  the  cases  of  true  Aneri 
risin  bear  a  small  proportion  to  the  case 
of  false  Aneurism  in  this  vessel.  Di 
Sibson's  tables  show  OU  per  cent,  of  Aner 
risms  in  tlie  abdominal  aorta  to  hav 
been  sacculated,  and  10  per  cent,  nor 
sacculated  ;  as  we  may  take  it  for  grante 
tliat  almost  all  the  sacculated  Aneurism 
were  false,  and  that  some  of  the  non-sac 
culated  were  also  false,  we  see  how  sma" 
the  number  of  true  Aneurisms  in  thi 
situation  becomes.  The  opening  into  th 
Aneurism  may  be  at  any  part  of  the  cii 
cumference  of  the  aorta  ;  in  sacculate 
aneurisms  it  is  as  frequently  on  the  ar 
terior  as  on  the  posterior  aspect  of  th 
vessel,  and  it  may  be  exceedingly  smal 
or  as  extensive  as  the  size  of  the  vessc 
will  allow ;  in  one  case  the  whole  of  th 
posterior  aspect  of  the  vessel  had  dis 
appeared.  The  coats  of  the  artery  i 
true  Aneurism  are,  of  course,  continuou 
throughout ;  but  when,  as  does  occur,  th 
true  Aneurism  is  sacculated,  the  inue 
coats  become  extremely  delicate,  and  th 
external  coat  becomes  thick  and  strong 
If  the  inner  coats  become  thickened  the 
are  never  thereby  increased  in  strength  o 
consistency.  In  the  cases  I  have  ex 
amined,  when  the  Aneurism  was  saccu 
lated  and  of  moderate  size,  the  interna 
and  middle  coats  were  prolonged  but 
short  distance  into  the  sac  ;  here  they  be 
came  soft  and  pultaceous,  or  rough  ani 
adherent  to  the  fibrine  or  other  content 
of  the  sac,  and,  on  tracing  them  through 
out  the  sac,  fragments  were  here  am 
there  discernible  in  patclies.  The  sa 
may  be  empty,  or  merely  lined  by  a  thii 
layer  of  fibrine,  when  the  Aneurism  i 
small  and  communicates  with  the  arter; 
by  a  larD;e  orifice  so  as  to  permit  a  fre 
current  i5f  blood  through  the  cavity  of  th 
sac.  In  other  cases,  where  the  curren 
has  not  been  so  free,  concentric  laminre  c 
fibrine  are  found,  tough  and  old,  imme 
diately  beneath  the  external  wall,  bu 
softer  and  stained  with  blood  towards  th 
interior  of  the  sac.  The  sac  may  contaii 
coagulated  blood  in  quantities  varying  ac 
cordino-  to  circumstances,  and  some  hav 
observed  a  distinct  vascularity  in  the  ex 
ternal  layers  of  fibrine.  I  would  lay  par 
ticular  stress  upon  the  presence  of  lami 
nated  fihrii-ie  and  coagulated  hlood  in  thes' 
Aneurisms,  because  one  or  other  of  thes' 
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in  any  given  case  is  the  chief  factor  in 
curing  the  disease  ;  they  are  therefore  to 
be  loolred  upon  as  the  result  of  nature's 
unaided  attempts  to  provide  a  means  of 
cure.  In  some  rare  instances  the  Aneu- 
rism lias  been  formed  by  a  hernial  pouch 
of  the  internal  coats  protruding  through 
an  aperture  in  the  external  coat ;  in 
other  instances  the  blood  finds  its  way 
between  the  internal  and  external  coats, 
and  thus  forms  a  dissecting  ^Ineurism. 
Laennee  saw  an  aorta  in  which  the  inter- 
nal and  external  coats  were  thus  sepa- 
rated from  the  arch  to  the  bifurcation  ; 
and  a  case  is  quoted  in  which  the  blood 
thus  dissected  its  way  for  a  few  inches 
and  then  passed  into  the  original  channel 
of  the  vessel  by  another  opening  just 
above  the  bifurcation,  and  thus  establish- 
ing a  fresh  course  for  itself,  obliterated 
the  natural  channel  of  the  aorta.  The 
natural  tendency  of  the  disease  is  to  in- 
crease, despite  the  reparative  deposition 
of  barriers  of  fibrine  or  coagula  ;  on  this 
account  the  sac  may  attain  a  great  size, 
but  in  doing  so  its  walls  usually  give  way, 
and  a  diffuse  Aneurism  is  formed.  In 
some  cases  the  original  walls  disappear 
entirely,  and  their  place  is  taken  by  adja- 
cent textures  without  the  occurrence  of 
any  great  extravasation  of  blood.  And 
thus  the  walls  of  an  Aneurism  may  come 
to  be  formed  of  fascise,  bones,  viscera, 
layers  of  fibrine,  &c. 

Tlie  chanfiea  which  occur  in  the  sac  are 
either  conducive  to  the  cure  of  the  dis- 
ease or  to  the  occurrence  of  rupture.  The 
latter  is  by  far  the  most  common  tend- 
ency ;  for,  despite  the  reparative  deposi- 
tion of  barriers  of  fibrine,  the  Aneurism 
increases  in  size  under  the  pressure  of  a 
current  of  blood  too  rapid  to  coagulate  or 
deposit  fibrine,  and  eventually  the  sac 
gives  waj',  either  forming  a  diffuse  Aneu- 
rism, or  destroying  existence  at  once  by 
the  loss  of  blood  in  large  quantities,  or 
by  sucessive  hemorrhages  letting  life  ebb 
out  more  gradually.  If  a  diffuse  Aneu- 
rism be  formed,  the  diffused  blood  may 
coagulate,  layers  of  fibrine  may  be  de- 
posited, and  these,  together  with  adjacent 
parts,  may  contribute  to  prevent  further 
extravasation  of  blood,  so  that  life  may 
be  considerably  prolonged  ;  in  the  end, 
however,  a  diffuse  Aneurism  is  almost  al- 
ways fatal,  either  by  the  enlargement  of 
the  tumor  or  by  its  rupture.  The  other 
termination  to  which  the  disease  pro- 
gresses is  that  of  cure.  Hodgson  relates 
a  curious  case  of  a  small  Aneurism  which 
had  eaten  its  way  into  the  body  of  one  of 
the  dorsal  vertebrse,  and  had  there  be- 
come completely  filled  with  layers  of 
fibrine,  which  presented  a  smooth  even 
surface  to  the  channel  of  the  aorta.  Again, 
the  Aneurism  may  become  so  placed  as  to 
press  upon  its  aperture  of  communication 
with  the  aorta,  and  thus  may  lead  to  its 


own  cure  by  compression.  From  what- 
ever cause  the  deposition  of  fibrine  arises 
it  will  lead  to  the  safest  cure  of  the  dis- 
ease, but  generally  the  filling  up  of  the 
sac  will  be  aided  by  coagulation  of  blood 
between  or  within  the  layers  of  fibrine. 
The  sac  may  become  obliterated  by  in- 
fiammation  and  suppuration  of  its  walls 
and  contents.  Haldane  reports  a  ease  in 
which  three  Abdominal  Aneurisms  un- 
derwent spontaneous  cure  by  calcareous 
degeneration  of  fibrine  which  had  coagu- 
lated in  their  interior.' 

Seat  of  the  Disease. — We  have  already 
said  that  an  Aneurism  may  commence  at 
any  part  of  the  circumference  of  the  aorta, 
and  Dr.  Sibson  shows  that  it  occurs  just 
as  frequentljr  on  tlie  anterior  as  on  the 
posterior  aspect  of  the  vessel.  Generally 
the  tumor  inclines  to  the  left  side,  but  in 
some  cases  it  has  been  seen  projecting 
across  the  front  of  the  spine  towards  the 
right  side.  It  may  be  seated  beneath  the 
pillars  of  the  diaphragm,  and  being  em- 
braced by  them,  may  project  into  the 
chest  as  well  as  the  abdomen.  Most  fre- 
quently the  disease  occurs  near  the  origin 
of  the  coeliac  axis,  and  it  often  involves 
the  orifice  of  that  vessel  ;  the  origin  of  the 
superior  mesenteric  artery  is  also  a  com- 
mon seat — indeed,  it  may  be  said  with 
truth  that  the  disease  usually  occurs 
above  the  renal  arteries.  I  have  seen 
several  cases,  however,  in  which  the  dis- 
ease was  seated  below  the  renal  vessels, 
and  one  in  which  it  must  have  been  as 
low  as  the  origin  of  the  inferior  mesen- 
teric artery.  As  a  rule,  the  arteries  near 
the  Aneurism  become  involved  in  it,  and 
sometimes  they  are  dilated  ;  when  the 
Aneurism  is  large  they  are  often  stretched 
over  it,  and  in  most  of  these  cases  they 
are  obliterated  either  by  pressure  or  co- 
agulation of  fibrine.  Pressure  upon  other 
parts  occurs  as  the  Aneurism  enlarges ; 
it  may  become  doubled  on  the  aorta,  and 
thus  compress  that  vessel  itself;  or,  as 
already  observed,  the  various  branches  of 
the  aorta  may  be  compressed  and  obliter- 
ated—compression of  the  bile-ducts  may 
occur,  leading  to  jaundice  ;  of  the  duode- 
num and  pylorus,  causing  nausea ;  of  the 
cardia  and  oesophagus,  producing  vomit- 
ing and  dysphagia  ;  or  of  the  renal  ves- 
sels (generally  without  ursemia,  or  sup- 
pression of  urine).  It  is  curious  that 
compression  of  the  renal  vessels  so  seldom 
leads  to  serious  results.  I  have  a  speci- 
men in  which  the  left  renal  artery  is  ob- 
literated, and  the  corresponding  kidney  is 
dwindled  to  one-third  its  natural  size, 
while  the  artery  of  the  opposite  side  is 
pervious,  and  its  kidney  is  hypertrophied 
to  double  its  natural  size.''    In  this  case 

'  Edlnburgli  Medical  .lournal,  Jan.  1863. 
2  See  a  specimen,  in  Path.  Division  of  the 
Newcastle  Museum. 
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no  renal  disorder  manifested  itself  by 
symptoms  during  life.  I  do  not  know  of 
any  proof  that  tlie  thoracic  duct  sutlers 
from  compression  in  the  abdomen,  al- 
though such  a  complication  with  conse- 
quent emaciation  is  higlily  probable,  nor 
have  I  lieard  of  the  pancreulir  duct  alone 
suffering  in  a  similar  manner.  The  left 
kidney  may  be  considerably  displaced, 
and  ])ushed  over  to  tlie  right,  or  the  liver 
may  be  pushed  forward,  and  the  disease 
may  thus  simulate  enlargement  of  that 
organ.  The  vena  cava  is  so  far  removed 
from  tlie  aorta  above  the  level  of  the  renal 
arteries,  that  it  is  seldom  compressed  ; 
and  dropsical  accumulations,  or  enlarge- 
ment of  the  superficial  veins,  are  on  this 
account  rare  in  Abdominal  Aneurism  ; 
lastly,  the  colon  may  be  obstructed  in  its 
descending  division  with  the  occurrence 
of  symptoms  of  obstruction  during  life. 

The  aneurismal  sac  will  protrude  ante- 
riorly, forming  a  considerable  pulsating 
tumor,  if  it  spring  from  the  anterior  aspect 
of  the  vessel :  if,  on  the  otlier  hand,  it 
spring  from  the  posterior  aspect  of  the 
vessel,  it  will  be  bound  down  by  fascife  or 
other  structures  and  protrude  but  little  ; 
while,  however,  these  posterior  Aneu- 
risms pulsate  and  protrude  but  little,  tliey 
lead  to  more  serious  results  liy  pressing 
on  important  deep-seated  parts.  As  the 
nervous  pains  which  form  the  chief 
symptoms  of  Aneurism  are  the  result  of 
this  pressure,  it  may  be  well  to  indicate 
the  anatomical  relation  of  anterior  and 
posterior  Aneurisms  (i.  c.  Aneurisms 
springing  from  the  anterior  and  poste- 
rior aspect  of  the  aorta)  to  the  nerves  in 
which  the  pain  is  chiefly  seated.  An 
anterior  Aneurism  which  springs  from 
the  anterior  aspect  of  the  aorta  and  pro- 
trudes forwards,  will  necessarily  compref  s 
the  ganglia  plexuses  and  branches  of  the 
abdominal  sympathetic  system  :  a  poste- 
rior Aneurism,  which  springs  from  the 
posterior  aspect  of  the  aorta  and  grows  in 
a  posterior  direction,  presses  on  the  roots 
or  branches  of  the  spinal  nerves  as  they 
issue  from  the  intervertebral  foramina,  in 
close  proximity  to  which  the  aorta  is 
placed  at-  this  part  of  its  course.  Corre- 
sponding with  these  anatomical  facts, 
Dr.  Sibson  has  shown  the  rule  with  re- 
gard to  these  aneurismal  pains  to  be  :  that 
posterior  Aneurisms  excite  paroxysmal 
and  radiating,  as  well  as  continuous  pains, 
in  the  back  and  loins  in  a  large  number 
of  cases,  and  pains  in  the  epigastrium  in 
a  small  number  of  cases  ;  while  anterior 
Aneurisms  excite  pain  in  the  epigastrium 
in  &,  large  number  of  cases,  and  pam  m 
the  loins  with  paroxysms  of  radiatmg 
pains  in  but  a  small  number  of  cases. 
Thus,  there  is  established  a  direct  rela- 
tion between  the  situation  of  the  Aneu- 
rism and  the  seat  of  the  pains  produced 
bv  the  disease,  and  this  is  fairly  explica- 


ble by  the  fact  that  anterior  Anuerisms 
press  on  the  sympathetic  nerves  of  the 
abdomen,  while  posterior  Aneurisms  press 
on  tlie  spinal  nerves  and  their  branches. 
All  this  is  said  with  a  full  recognition  of 
the  fact  that  erosion  of  the  vertebra  is 
produced  frequently  by  posterior  Aneu- 
risms, and  but  rarely  by  anterior  develop- 
ments of  the  disease — for  the  truth  is, 
that  no  relation  whatever  can  be  estab- 
lished between  the  pain  of  these  Aneu- 
risms and  the  occurrence  of  erosion.  Sib- 
son found,  we  admit,  that  of  forty-six 
cases  of  sacculated  Aneurism,  in  fifteen 
there  was  erosion  of  the  vertebrae,  and  in 
every  one  of  these  fifteen  there  was  a 
communication  with  the  aorta  on  its  pos- 
tei-ior  aspect  ;  but  Habershon  and  others 
have  clearly  established  the  fact,  that  as 
to  cause  and  ellect  no  relation  between 
jiain  and  erosion  of  the  vertebrae  exists, 
for  cases  are  recorded  in  which  there  was 
pain  in  the  loins  of  the  most  acute  nature, 
and  after  death  the  vertebrae  were  found 
to  be  free  from  erosion  ;  and  a  painless 
illness  has  more  than  once  been  known  to 
precede  death  when  the  vertebrae  were 
found  to  be  extensively  eroded.  The  con- 
clusions to  be  drawn  are  these :— 1st. 
That  sacculated  posterior  Aneurisms,  as 
a  rule,  produce  erosion  of  the  vertebrae, 
and  are  generally  accompanied  by  lumbar 
pain,  but  cases  may  occur  where  by  press- 
ing on  the  spinal  nerves  alone,  pain 
without  erosion  may  be  produced  ;  and 
conversely,  sacculated  posterior  Aneu- 
risms may  in  rare  cases  erode  the  verte- 
brae without  pressing  on  the  spinal  nerves, 
and  therefore  without  producing  pain  :  in 
short,  you  may  have  pain  without  ero- 
sion, and  erosion  without  pain,  for  the 
pain  depends  upon  pressure  on  tlie  spinal 
nerves,  and  not  upjon  erosion. 

Erosion  of  the  vertebrre  occurs  chiefly  in 
Aneurisms  which  open  into  the  aorta  ou 
its  posterior  aspect.  By  this  process  the 
bodies  of  the  vertebrae  may  be  completely 
destroyed,  and  then  the  Aneurism  may 
communicate  with  the  spinal  canal,  or  the 
vertebral  column  may  be  considerably 
displaced,  and  angular  curvature  may  be 
thus  produced.  In  a  case  already  re- 
ferred to,  the  body  of  one  of  the  lum- 
bar vertebrae  was  completely  hollowed  out 
by  a  small  Aneurism,  and  the  cavity  thus 
formed  was  lined  by  a  fine  smooth  mem- 
brane. I  need  scarcely  say  that  erosion 
of  bones  is  a  process  distinct  from  caries, 
consisting  of  a  combination  of  absorption 
and  molecular  destruction  under  the  influ- 
ence of  pressure.  True  caries  of  the  verte- 
brfe  has  been  observed  in  connection  with 
aneurismal  pressure,  and  this  is  not  at  all 
to  be  wondered  at,  if  the  aneurism  occur  in 
a  strumous  subject,  or  if  the  bone  has  pre- 
viously been  in  an  unhealthy  condition. 

The  rupture  of  Abdominal  Aneurisms 
is  more  frequently  followed  by  the  forma- 
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tion  of  a  diffuse  Aneurism  than  in  the 
rupture  of  any  other  vessel ;  this  is  clue 
chiefly  to  tlie  tough  and  yielding  struc- 
tures which  surround  the  aorta  and  its 
branches.  The  rupture,  and  consequent 
hemorrhage,  may  take  place  suddenly 
and  fatally,  or  gradually,  by  successive 
gushes  of  blood,  and  without  immediate 
death.  This  difference  in  the  mode  and 
consequences  of  rupture  is  due  to  a  dift'er- 
ence  in  the  texture  through  which  it  may 
occur ;  when  Aneurisms  open  on  the 
cutaneous  surface,  the  skin  previously  be- 
comus  attenuated,  it  loses  its  vitality,  a 
slough  forms,  and  thus  an  opening  is 
made  slowly  and  by  a  gradual  process  ; 
on  the  mucous  surfaces  the  opening  is 
formed  in  the  same  manner ;  but  in  the 
serous  membranes  it  always  occurs  some- 
what suddenly  by  a  rupture  or  rent.  Thus 
on  the  surface  of  the  body  and  in  mucous 
canals,  hemorrhage  is  gradual  and  at  first 
vcr}'  slight,  sometimes  a  mere  trickling  of 
blood,  but  it  is  sudden  and  complete 
when  the  vessel  bursts  into  a  serous 
cavity.  When  the  opening  occurs  into 
areolar  tissues,  whetlier  subcutaneous, 
submucous,  or  subserous,  a  diffuse  Aneu- 
rism generally  results  before  the  final  or 
fatal  rupture  takes  place.  The  following 
statement  will  give  the  best  idea  of  the 
parts  where  rupture  is  likely  to  take  place. 

Of  the  cases  collected  by  Dr.  Sibson, 
rupture  took  place  in  77  per  cent.  Of 
these,  "2S'5  burst  into  the  peritoneal  cavi- 
ty ;  8,  into  the  mesentery  ;  0,  into  the 
left  pleura  ;  6'5,  iuto  the  right  pleura ; 
22,  l.iehind  the  peritoneum  in  the  left  hy- 
pochondriuni ;  4,  behind  the  peritoneum 
in  the  right  hypochondrium  ;  7,  into  the 
duodenum  ;  and  in  21  cases  of  rupture  be- 
hind the  peritoneum,  17  of  the  Aneurisms 
communicated  with  the  aorta  posteriorly, 
and  only  3  communicated  anteriorly. 

Haliershon,  Stokes,  and  others  have  no- 
ticed rupture  with  extravasation  into  the 
iliac  fossa  beneath  the  fascia,  into  the 
cellular  tissue  around  the  aorta  (in  which 
case  tlie  blood  may  find  its  way  upwards 
into  tlie  chest),  into  the  small  omentum, 
and  into  the  mesocolon,  forming;  in  it,  as 
Stokes  says,  a  pillow  of  blood.  Laennec, 
Chandler,  and  Dr.  Beatty  record  cases  of 
rupture  into  the  spinal  canal.  Bupture 
may  occur  into  the  lungs,  and  death  by 
hsemoptysis  may  follow  ;  this  happened 
where  pleuritic  adhesions  caused  the  base 
of  the  lung  to  form  part  of  the  parietes  of 
the  ^Vneurism,  through  which  the  blood 
found  its  way  to  the  less  resisting  paren- 
chyma of  the  lungs.  Lastly,  rupture  into 
the  vena  cava  is  mentioned  in  Crisp's 
tabulated  cases,  ilr.  Syme's  case  of  vari- 
cose Aneurism  between  the  aorta  and  the 
vena  cava  is,  as  far  as  I  know,  unique. 

The  Catsatiox  or  Etiology  of 
THE  Disease. — The  chief  predisposing 


cause  of  Aneurism,  here,  as  elsewhere,  ia 
degeneration  of  the  arterial  coats,  but  this 
is  not  the  sole  cause,  as  the  aorta  in  the 
abdomen,  though  much  less  frequently 
degenerated  than  the  thoracic  aorta,  is 
nevertheless,  as  frequently  the  seat  of 
■  Aneurism  as  that  ■\essel ;  this  proclivity 
to  Aneurism  is  due,  no  doubt,  to  the  posi- 
tion occupied  by  the  abdominal  aorta : 
closely  bound  to  the  spinal  column  in  its 
most  mobile  part,  it  is  subjected  to  every 
position  the  body  may  assume— at  one 
time  being  greatly  on  the  stretch,  at  an- 
other almost  bent  upon  itself— nor  are  the 
variety  and  extent  of  the  movements  to 
which  this  vessel  is  subjected  the  sole 
causes  of  this  disease,  for  the  rapidity 
with  which  they  are  suddenly  performeJl 
is  often  of  itself  suflScient  to  lacerate  its 
brittle  inner  coat.  This  latter  cause  is 
seen  to  act  in  cases  where  the  patient 
has  suddenly  attempted  to  regain  his  bal- 
ance, or  where  he  hns  made  a  sudden 
start  or  effort,  from  which  he  is  often  able 
to  date  the  commencement  of  his  malady. 
We  may,  therefore,  lay  it  down  that 
muscular  exertion  is  the  chief  exciting 
cause  of  the  disease,  and  that  this  may 
operate  in  two  ways  :  1st.  By  suddenly 
subjecting  the  vessel  to  a  severe  strain. 
2d.  By  continually  subjecting  it  to  a  va- 
riety of  movements  which  increase  the 
strain  upon  its  internal  coats.  Fully  ac- 
cording with  these  statements,  we  find 
that  intemperance,  severe  privations,  ad- 
vancing age,  irregularities  of  life,  and  dis- 
sipation, syphilis,  and  rheumatism  (all  of 
which  induce  gradual  degeneration  of  tis- 
sue), are  frequently  adduced  as  predis- 
posing causes  of  the  disease.  We  find 
that  occupations  and  conditions  of  life 
leading  to  great  muscular  exertion  are 
prolific  as  exciting  causes  of  the  disease  ; 
for  instance,  of  49  cases.  Crisp  found  that 
47  were  between  twenty  and  fifty  years  of 
age,  and  that  22  of  these  were  between 
thirty  and  forty  years  of  age  ;  so  that, 
while  age  undoubtedly  contributes  to  pro- 
duce the  disease,  it  is  not  old  age  especial- 
ly, but  a  certain  time  of  life  (Avhen  de- 
generation may  have  set  in)  which  is 
generally  accompanied  by  great  bodily 
activity.  In  short,  a  small  amount  of 
degeneration  accompanied  by  great  bodily 
exertion  more  easily  leads  to  the  disease 
than  a  large  amount  of  degeneration  with 
slow  and  feeble  bodily  exertion.  Corre- 
sponding proof  of  this' is  found  in  the  fre- 
quency of  the  disease  in  males  as  com- 
pared with  females.  Crisp  found  8  female 
to  51  male  cases  ;  Habershon,  2  females 
to  11  males.  As  a  rule,  when  the  disease 
occurs  in  females  they  are  young,  and 
have  led  very  hard  and  irregular  lives  of 
dissipation.  Gairdner  mentions  such  a 
case  in  a  young  woman  aged  only  sixteen 
years.  The  occupations  which  seem  to 
predispose  to  the  disease  are  all  of  a  labo- 
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rious  nature  ;  the  men  are  smiths,  strikers, 
excavators,  navvies,  porters,  paviors, 
founders,  &c.  The  disease  may  occur 
apart  from  these  exciting  causes,  and  when 
it  does  so  we  may  be  sure  tlicru  is  more 
certainty  of  tlie  aorta  being  extremely  dis- 
eased, and  far  less  chance  of  the  disease 
being  cured  tliau  when  it  is  caused  by 
muscular  exertion,  &c. 

In  this  category  of  causes  we  ought  to 
include  external  injuries,  such  as  blows, 
by  which  the  disease  is  not  infrequently 
produced  ;  and  we  cannot  lay  too  great 
stress  upon  the  bad  eft'ects  of  overstrain- 
ing, such  as  the  following. 

A  healthy  young  fellow  is  employed  as 
a  pavior,  and  on  lifting  his  huge  wooden 
rammer  for  a  blow  loses  his  balance  ;  with 
the  rammer  uplifted  he  makes  a  vigorous 
effort  to  keep  his  feet,  during  which  he 
"  strains  his  back ;"  from  that  day  he 
begins  to  complain  of  symptoms  of  Aneu- 
rism, and  eventually  he  turns  out  to  have 
the  disease. 

Symptoms. — I  propose  to  discuss  the 
symptomatology  of  the  disease  under  two 
heads. 

1st.  Those  symptoms  and  signs  which 
by  their  presence  indicate  the  disease. 
These  arc  the  positive  symptoms. 

2d.  Those  symptoms  which  by  their 
presence  contru-indicate  or  negative  the 
existence  of  Aneurism,  and  by  their  ah- 
sencc,  in  doubtful  cases,  are  therefore  evi- 
dence in  favor  of  the  existence  of  Aneur- 
ism. These  are  the  negative  symptoms,  and 
are  of  course  produced  by  otlier  diseases 
which  closely  resemble  Aneurism  in  their 
main  characters  ;  when  these  symptoms 
positively  present  themselves,  they  often 
exclude  the  possibility  of  Aneurism  ;  when 
they  are  altogether  absent,  we  have  an 
ominous  sign  that  the  disease  exists. 

1st.  The  positive  symptoms.  Pain  is 
generally  the  earliest  symptom,  the  most 
prominent  symptom  during  the  course  of 
the  disease,  and  the  symptom  which  by 
its  increasing  intensity  gives  the  severest 
sting  to  the  patient's  dying  moments. 
With  regard  to  its  frequency,  we  may  say 
it  occurs  in  flve-sixths,  if  not  in  seven- 
eighths  of  the  cases  on  record  ;  its  fre- 
quency and  its  general  characters  are 
chiefly  determined  by  the  scat  of  the 
Aneurism. 

The  absence  of  pain  in  some  cases  is, 
however,  a  well-established  fact,  and  when 
this  is  combined  with  an  absence  of  other 
leading  symptoms,  the  patient  may  live, 
till  within  a  few  hours  of  his  death,  with- 
out the  slightest  suspicion  that  any  serious 
malady  exists.  Such  a  case  has  occurred 
to  my  "knowledge  where  rupture  and  loss 
of  blood  were  the  cause  of  death.  We 
have  before  demonstrated  the  relation 
which  exists  between  the  seat  of  pain  and 
the  seat  of  the  disease,  and  have  shown 


that  pain  is  a  more  severe  and  more  frc 
queut  occurrence  in  posterior  than  i 
anterior  Aneurisms.  As  the  nature  c 
these  aneurismal  pains  is  peculiar  an 
characteristic,  their  consideration  is  < 
great  importance.  They  are  of  t\v(]  kindf 
1st.  ^1  continued  puin.  in  the  back,  loins 
epigastrium,  or  hyiiognstrium,  as  the  cas 
may  be.  2d.  ^lu  intense  pjwoxysmal  piii 
in  the  back  or  loins,  which  radiates  to  th 
frout  of  the  belly,  to  the  testicle,  or  dow 
the  thigh,  according  to  the  spinal  nervi: 
through  which  it  may  be  produced.  Th 
first  is  wearisome,  and  exhausts  tlie  p£ 
tient  by  depriving  him  of  his  rest ;  th 
second  is  agonizing,  and  leaves  him  pros 
trate  after  every  ]3aroxysm.  Tlic  pain  i 
unaccompanied  by  febrile  excitement,  a( 
celeration  of  the  pulse,  rigors,  or  perspirf 
tions  ;  it  usuallj'  increases  as  the  disea^ 
progresses,  and  before  death  agony  of  th 
most  acute  nature  has  often  to  be  endured 
in  one  case  this  was  so  severe  that  an  e:> 
hausted  and  dying  patient  fairly  leape 
out  of  his  bed,  and  in  another  case  ; 
brought  on  an  attack  of  raving  delirium. 

We  conclude  tluU  the  rule  with  rcgar 
to  pain  in  Abdominal  Aneurism  is,  tha 
it  may  be  seated  in  the  back  or  in  th 
bell}',  indicating  in  the  former  site  a  p<> 
terior  Aneurism,  and  in  the  latter  a 
anterior  Aneurism,  and  that  in  cithe 
case  it  may  be  of  two  kinds — paroxysm; 
or  continued.  The  situation  of  the  pai 
occasionally  varies  :  it  may  be  seated  i 
the  hip,  in  the  iliac  regions,  changin 
from  one  side  to  the  other  (Beatty's  case) 
it  may  simulate  colic,  being  increase 
after  eating,  or  by  constipation  of  th 
bowels,  and  may  be  accompanied  b 
nausea,  anorexia,  vomiting,  or  llatulencc 
The  region  of  the  li\'er  may  be  painfi 
and  even  tender,  with  pain  about  th 
shoulder  and  scapula,  thus  simulatin 
hepatic  disease  ;  the  chest  may  be  the  sea 
of  pain  with  dyspncea,  or  the  cardiac  re 
gioii  with  palpitation.  One  other  stron 
feature  of  the  pain  is  its  tendency  t 
"catch  the  breath"  during  the  descent  c 
the  diaphragm,  and  in  such  cases  we  ma 
suspect  the  seat  of  the  disease  to  be  ur 
derneath  the  crura  of  the  diaphragm. ' 

The  paroxysmal  pain  may  closely  sim 
ulate  that  of  renal  or  biliary  calculus,  Ica^ 
colic,  or  simple  neuralgia. 

All  these  somewhat  anomalous  pain 
may  seriously  complicate  the  diagnosis 
and  in  such  cases  a  careful  consideratioi 
of  other  symptoms  will  be  necessary 
Change  of  posture  often  affects  the  paii 
considerably.  Tatients  usually  experi 
ence  relief  by  lying  on  their  face  or  oi 
their  right  side,  by  resting  on  the  hand 
and  knees,  or  by  sitting  almost  double 
On  the  other  hand,  lying  on  the  back,  o 
standinn-  in  the  erect  posture,  are  usuall; 


1  See  cases  by  Dr.  Ogle,  in  Lancet. 
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painful  positions.  The  pain  is  almost 
alwa3's  increased  by  bodily  exertion,  and 
in  some  cases  even  tlie  sliglitest  movement 
is  attended  by  pain  ;  pressure  usually  in- 
creases it,  but  in  some  instances  pressure 
has  afforded  considerable  relief;  some- 
times the  surface  over  the  Aneurism  is 
exquisitely  tender ;  but  all  I  have  seen 
were  quite  free  from  this,  and  might  be 
manipulated  gently  witli  the  greatest 
freedom  from  pain. 

The  pain  varies  in  character  as  well  as 
in  situation  ;  the  words  boring,  burning, 
catching,  pulsating,  twisting,  lancinating, 
are  used  by  patients  to  convey  to  our 
minds  the  diflerent  kinds  of  pain  felt  by 
them.  It  is  often  dull  pain  when  contin- 
uous, and  sharp  when  paroxysmal.  It 
varies  in  intensity  also, — it  is  sometimes 
absent,  at  other  times  trivial ;  in  most 
cases  very  severe,  and  occasionally  un- 
bearable. "We  would  urge  the  great  ne- 
cessity of  recognizing  the  import  of  pain 
sucli  as  is  liere  described  in  all  obscure 
cases,  and  of  making  it  an  incentive  to  a 
most  careful  physical  examination  of  the 
abdomen,  in  order  to  determine  whether 
or  not  an  Aneurism  exist. 

A  pulsntinr/  tumor  forms  another  most 
important  symptom  of  this  disease.  The 
pnlsatidU  may  be  visible  even  at  a  dis- 
tance, forming  a  distinct  heaving  projec- 
tion of  the  abdominal  wall ;  on  the  other 
hand,  it  sometimes  gives  no  visible  evi- 
dence of  its  existence. 

To  the  applied  hand  a  distinct  heaving 
impulse  is  communicated,  and  at  the  spot 
a  more  or  less  defined  tumor  can  often  be 
felt.  The  character  of  the  pulsation  is 
very  marked  ;  felt  equally  in  all  directions 
— laterally  as  well  as  in  front — the  tumor 
seems  with  each  pulsation  to  expand 
under  the  hand,  and  when  the  fingers  are 
applied  to  its  sides  they  are  separated 
with  each  pulsation.  In  some  cases, 
where  the  sac  has  pressed  on  tlie  cardiac 
region,  a  double  shock  or  pulsation  has 
been  communicated  to  it  from  the  heart. 
Tliere  may  be  a  thrill  or  vibration  with 
each  pulsation,  and  if  by  pressure  the  sac 
can  be  emptied,  its  distension  will  be  ac- 
companied by  a  purring  thrill.  The 
tumor  may  be  movable  when  it  occupies 
one  of  the  branches  of  the  aorta,  e.  g.,  the 
sup.  mesenteric  ;  in  opposition  to  this, 
liowcver,  we  have  cases  by  C'ourato  and 
others,  diagnosed  to  be  Aneurisms  of  this 
vessel  by  tlieir  non-mobility  along  with 
the  diaphragm :  most  frequently  the 
tumor  is  fixed.  The  site  of  the  pulsation 
varies  considerably  ;  most  frequently  it 
occupies  the  epigastric  region  and  inclines 
to  the  side,  so  as  to  be  covered  by  the 
margins  of  the  left  false  ribs  ;  in  rare  cases 
it  inclines  to  the  right  side,  and  in  so 
doing  may  push  forward  the  right  lobe  of 
the  liver  with  each  impulse  ;  it  not  unfre- 
quently  occupies  a  spot  a  little  above  and 


to  the  left  of  the  umbilicus,  or  it  may  he 
so  deeply  seated  in  the  epigastrium  as 
only  to  be  felt  on  deep  pressure  in  that 
region.  The  mass  may  present  itself  in 
the  left  lumbar  region,  or  in  the  groin 
simulating  lumbar  abscess  in  the  one  case 
and  psoas  abscess  in  the  other  ;  or  it  may 
project  considerably  towards  the  right 
lumbar  region,  and  so  simulate  enlarge- 
ment of  the  kidney.  I  have  read  of  one 
case  in  which  the  tumor  occupied  tlie 
position  of  the  spleen,  and  was  mistaken 
for  disease  of  that  organ  ;  and  in  another 
case,  under  my  care,  whenever  the  patient 
lay  upon  his  left  side  the  tumor  fell  under 
his  left  ribs  and  entirely  disappeared. 
Added  to  the  difficulties  which  may  arise 
from  the  various  situations  of  the  tumor, 
is  the  established  fact  that,  in  some  cases, 
neither  pulsation  nor  tumor  can  be  de- 
tected. Hope  mentions  a  remarkable  case 
of  this  kind,  where  the  Aneurism  was 
found  to  be  bound  down  by  the  pillars  of 
the  diaphragm,  the  lumbar  fascia,  and 
bands  of  adhesion—  an  occurrence  l)y  no 
means  impossible  when  the  Aneurism  is 
small  and  projects  backwards  from  the 
posterior  surface  of  the  aorta.  As  before 
mentioned,  the  tumor  maj'  sometimes  be 
emptied  by  pressure,  but  this  will  depend 
upon  the  amount  of  fibrine  in  its  interior. 
The  Physical  C'harartfrs  of  the  Tumor. — 
The  tumor  may  be  soft  and  fluctuating, 
and  in  such  cases  it  is  easily  emptied  of 
its  contents  by  pressure,  or  it  may  be 
dense  and  resistant  to  the  touch  ;  its  sur- 
face is  generally  smooth,  although  in  rare 
cases  it  may  be  lobulated.  Percussion 
does  not  often  aflbrd  valuable  evidence  of 
the  disease,  for  the  presence  of  intestinal 
flatus,  and  the  deep  situation  occupied  by 
the  tumor  when  it  is  above  the  renal  ar- 
teries, interfere  with  its  indications.  The 
percussion  note  is  generall}-  dull  over  the 
tumor,  but  this  duhiess  may  be  limited  to 
one  part,  such  as  the  summit  of  the  tu- 
mor, ancl  there  is  generally  a  line  of  reso- 
nance running  between  the  tumor  and  the 
liver.  The  characteristic  expansile  pul- 
sation of  the  tumor  may  be  replaced  by  a 
forcible  short  or  jogging  shock  communi- 
cated to  the  applied  hand. 

A  bellows  murmur  is  frequently  to  he 
heard  in  connection  with  Abdominal 
Aneurism.  It  was  observed  in  25  per 
cent,  of  the  cases  collected  liy  Sibson,  but 
I  cannot  help  thinking  tliat  it  occurs  more 
frequently  than  this,  for  I  have  never  seen 
a  case  without  it.  The  character  of  the 
murmur  varies  ;  according  to  Dr.  Walshe 
it  may  be,  1.  A  single  systolic  murmur. 
2.  A  dull,  muffled,  systolic  sound,  con- 
vertible into  a  murmur  by  a  little  pres- 
sure. 3.  A  sharp,  abrupt,  systolic  mur- 
mur, audible  at  the  left  lumbar  spine,  or 
much  more  marked  there  than  in  front. 
4.  A  systolic  murmur  below  the  sac,  and 
none  immediately  over  it.     ."J.  Occasion- 


SYMPTOMS. 


86J 


ally  a  dull  second  sound.  Dr.  Walshe  has 
never  heard  a  murmur  diastolic  in  time.' 
A  shock  may  be  perceived  by  the  ear,  as 
well  as  a  murmur  ;  it  may  be  single  and 
systolic,  ordouble  ;  the  presence  o'fa  sec- 
ond diastolic  shock  is  pathognomonic  of 
the  disease  ;  as  before  said,  a  thrill  may 
accompany  the  murmur.  Where  murmur 
is  inaudible,  pressure  with  the  stethoscope 
over  the  Aneurism  may  produce  it,  and 
in  all  cases  the  patient  should  be  made  to 
assume  the  recumbent  position,  which 
generally  increases  both  the  murmur  and 
the  pulsation  of  the  tumor.  Dr.  Corrigan 
attributes  this  development  of  the  mur- 
mur and  pulsation  in  recumbency,  and 
their  disappearance  in  the  erect  posture, 
to  the  removal  of  hydrostatic  pressure 
from  the  walls  of  the  cyst,  which  permits 
a  more  free  passage  of  blood  in  and  out 
of  it,  witli  less  tension  and  more  vibration 
of  its  walls.  The  murmur  varies  in  in- 
tensity :  it  may  be  feeble,  or  so  loud  as  to 
be  audible  at  a  distance,  and  its  intensity 
sometimes  diminishes  with  the  growth  of 
the  Aneurism. 

It  is  very  important  to  bear  in  mind,  in 
obscure  cases,  that  all  physical  signs  may 
be  absent — impulse,  murmur,  and  dul- 
ness  ;  and  in  such  cases  a  diagnosis  of  the 
exact  nature  of  the  tumor  cannot  possibly 
be  made.  Murmur  is  sometimes  the  only 
physical  evidence  of  the  disease.  In  all 
suspected  cases,  therefore,  the  stethoscope 
ought  to  be  applied,  and  its  application 
to  the  spine  and  left  vertebral  groove 
ought  not  to  be  neglected,  as  murmur  in 
that  region  is  of  grave  import. 

To  these,  the  cardinal  symptoms  of  the 
disease,  we  must  add  others  of  less  im- 
portance. Bespiration,  if  the  sac  be  so 
high  or  bulky  as  to  interfere  with  phrenic 
action,  will  be  quickened  and  impeded. 
Sibson  found  dyspncea  mentioned  in  eight 
per  cent,  of  the  cases.  Cough  may  be  ex- 
cited when  the  walls  of  the  thorax  be- 
come in  any  way  connected  with  the  sac, 
but,  as  this  is  rare,  we  And  cou^h  much 
less  frequently  present  than  dyspnoea. 
Dysphagia  was  observed  in  about  six  per 
cent.  ;  and  from  the  close  anatomical  re- 
lation which  the  oesophagus  bears  to  the 
aorta  we  need  not  be  surprised  at  this. 
Nausea,  vomiting,  loss  of  appetite,  flatu- 
lence with  spasmodic  pain,  and  constipa- 
tion, are  all  common  enough  occurrences 
in  the  course  of  the  disease.  Mayo  ob- 
served numbness  of  the  lower  limbs  ;  and 
in  other  cases,  coldness,  formication, 
pricking,  numbness,  and  even  paralysis  of 
the  legs  has  occurred.  Ascites  or  ana- 
sarca of  either  limb  are  exceedingly  rare, 
and,  as  will  be  seen,  these  occurrences  are 
more  indicative  of  the  absence  of  the  dis- 
ease than  of  its  presence,  i.  e.,  they  are 
negative  symptoms  which  when  present 

'  Diseases  of  the  Heart,  p.  494,  3d  ed. 
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almost  preclude  the  existence  of  the  dis 
ease.  As  the  result  of  pressure,  we  ou"li 
to  mention  Professor  Beaton's  curiousin 
stance  of  contraction  of  the  right  pupil  ii 
a  case  of  Abdominal  Aneurism  ;  probabl 
the  sympathetic  nerves  were  the  channe 
through  which  this  curious  phenomenoi 
was  brought  about. 

[Another  effect  of  jwessure  is  the  oc 
elusion,  partial  or  total,  of  the  thoraci 
duct.  This  was  diagnosticated  durin: 
hfe,  and  verified  after  death,  in  a  cas' 
wdiich  I  saw  in  the  Pennsylvania  Hospi 
tal,  under  the  care  of  the  late  Dr.  W 
Pepper.  No  doubt  the  emaciation,  ii 
many  cases  of  Abdominal  Aneurism,  i 
considerably  accelerated  by  this  cause. - 

It  is  a  curious  fact  that  all  these  symp 
toms  may  for  a  time  disappear,  and  th 
patient  get  apparently  well ;  it  is  curious 
too,  that  during  seasons  of  great  excite 
ment,  when  the  mind  is  directed  to  othe 
things,  the  pains  may  be  completely  for 
gotten.  The  cases  of  the  gentleman  wh' 
spent  a  day  in  the  hunting-field,  and  th 
barrister  who  made  a  powerful  speech  ii 
court,  a  short  time  before  death,  abund 
antly  illustrate  this.  As  the  disease  pro 
gresses  and  the  pain  increases,  insomnii 
and  restlessness  at  night  tend  to  exhaus 
the  body,  the  patient  becomes  emaciated 
exhausted,  worn  out,  and  would  doubtles 
die  of  slow  exhaustion  did  not  death  frou 
rupture  put  an  end  to  his  suflerings. 

2d.  We  now  come  to  the  negative  symp 
toms,  by  which  we  mean  those  symptom 
which  seldom  or  never  occur  in  Aneu 
rism,  and  therefore  negative  the  exist 
ence  of  the  disease ;  these  symptom 
being  generally  present  in  diseases  whicl 
simulate  Aneurism,  are  of  great  import 
ance  in  the  diagnosis  of  doubtful  cases 
They  speak  against  the  existence  o 
Aneurism,  and  for  the  existence  of  othe 
diseases. 

We  first  remark  the  absence  of  genera 
arterial  excitement,  with  undue  fulness  o 
rapidity  of  the  "pulse — 78  to  8!>  seems  to  b 
the  average  rate  of  the  pulse,  and  th 
pulse-respiration  ratio  generally  remain 
at  the  normal  standard.  Undue  rapidit; 
of  pulse  is  therefore  a  negative  symptom 
The  temperature  of  the  body  is,  as  far  a 
I  have  observed  in  two  cases,  normal 
and  from  the  exhausted  state  of  the  pa 
tients,  it  may  be  below  par ;  great  in 
crease  of  temperature  indicates  som 
other  affection.  The  heart's  action  ma; 
continue  to  be  quite  normal ;  indeed,  w 
may  say  disease  of  the  heart  is  the  excep 
tion  rather  than  the  rule  in  this  disease. 

Anasarca  of  the  extremities,  so  impoi 
tant  in  many  abdominal  diseases,  is  ver 
rare  in  Aneurism,  and  only  occurs  vvhei 
the  cava  becomes  involved  in  or  commu 
nicates  with  the  tumor. 

Enlargement  of  the  superficial  veins  o 
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the  abdomen  is  also  exceedingly  rare  in 
Aneurism,  and  very  common  in  other  dis- 
eases of  the  abdomen.  Ascites  is  still 
more  rare,  and  being  so  common  in  ab- 
dominal disease,  its  absence  is  seriously 
significant  of  Aneurism.  Dr.  Stokes  lays 
great  stress  upon  tlie  absence  of  effused 
lymph  and  the  friction-sound  which  it 
produces  when  it  is  present  in  the  peri- 
toneal cavity.  Unless  the  disease  press 
on  the  emulgent  vein  of  the  kidnej^  the 
urine  is  healthy  ;  and  as,  clinically,  very 
few  exceptions  to  this  rule  occur,  the  ab- 
sence of  sediment  of  pus,  mucus,  and  albu- 
men, ought  to  prevent  us  from  assigning  a 
renal  or  vesical  origin  to  the  pain.  Jaun- 
dice, want  of  bile  in  the  stools,  general  con- 
stitutional disturbance  with  complication 
of  other  organs,  and  enlargement  of  the 
liver,  are  opposed  to  the  probability  of 
the  existence  of  Aneurism. 

IMobility  of  the  tumor  rarely  occurs  in 
aneurism  of  the  aorta  itself,  although  oc- 
casionally this  is  observed  in  Aneurism 
of  its  branches;  but  mobility  is,  as  we 
shall  see,  common  enough  in  some  other 
abdominal  tumors.  Stokes  points  out 
that  aneurismal  tumor  never  begins  be- 
low and  increases  upwards  ;  this  upward 
growth  of  a  tumor  would  therefore  argue 
powerfully  against  Aneurism. 

The  general  CLchoxia  of  cancer,  or  the 
tubercular  diathesis,  are  very  rare  in 
Aneurism,  as  are  also  deposits  of  cancer 
or  tubercle  ;  so  that  in  all  doubtful  cases, 
careful  inquiry  into  the  history  of  the  pa- 
tient, and  careful  physical  examination 
of  the  body,  are  necessary. 

The  diseases  which  may  be  mistaken 
for  Aneurism  are  so  numerous  and  diver- 
sified that  it  may  be  well  to  divide  them 
into — 

1.  Affections  depending  on  increased 
aortic  pulsations  only. 

2.  Affections  wherein  a  tumor,  itself 
pulseless,  receives  an  impulse  from  the 
aorta. 

.3.  Affections  wherein  pulsation,  not 
derived  from  the  aorta,  exists. 

4.  Affections  wherein  a  pulseless  tumor 
simulates  a  non-pulsating  Aneurism. 

5.  Affections  where  pain  without  tumor 
exists. 

1.  Increased  Aortic  ptdsation  is  not  ex- 
pansile, the  lateral  impulse  and  the  move- 
ment in  a  forward  and  slightly  downward 
direction  being  wanting.  Murmur  is  very 
rarely  present  (never  occurring  over  the 
spine,  and  scarcely  ever  diastolic),  and 
the  most  careful  manipulation  and  per- 
cussion will  fail  to  detect  lateral  enlarge- 
ment in  calibre.  The  absence  of  pain,  of 
the  evidence  of  arterial  disease,  and  the 
occurrence  of  the  disease  in  young,  anre- 
mic,  and  female  subjects  of  nervous  tem- 
perament, or  its  development  during 
attacks  of  dyspepsia,  flatulence,  or  con- 
stipation, and  its  entire  removal  by  treat- 


ment, are  indications  sufficient  for  our 
guidance  in  ordinary  cases.  In  more 
obscure  cases,  the  most  careful  inquiry 
will  often  fail  to  produce  a  decided 
opinion. 

2.  Tumors  which  receive  an  impulse 
from  the  aorta. 

Under  this  head  are  cancer  of  the 
stomach  and  pylorus  ;  cancer  of  the  pan- 
creas, liver,  and  small  omentum,  involv- 
ing the  duodenum.  Tubercular  deposits 
in  the  mesenteric  or  lumbar  glands ; 
omental  tumors  or  cysts,  ovarian  tumors, 
and  tumors  attached  to  the  uterus,  or 
even  the  enlarged  uterus  itself;  enlarged 
kidney,  distension  of  the  pelvis  of  the  kid- 
ney, a  movable  kidney,  distension  of  the 
colon  from  flatus,  worms,  or  feces  (the 
latter  being  by  far  the  most  common),  or 
cancer  of  the  transverse  colon,  each  of 
these  affections  may  receive  an  impulse 
from  the  aorta,  and  may  compress  the 
vessel  so  as  to  lead  to  murmur  also.  By 
attention  to  the  symptoms  before  deline- 
ated, many  of  these  may  be  excluded; 
and,  as  the  diagnosis  in  each  case  will  re- 
quire a  full  consideration  of  each  suspected 
disease,  all  I  shall  attempt  to  do  here  will 
be  to  lay  down  a  few  general  rules  for  our 
guidance. 

A.  In  but  a  few  of  these  cases  does  the 
impulse  possess  the  heaving,  expansile 
character  of  Aneurism ;  and  lateral  im- 
pulse is  rare. 

B.  The  tumor  in  most  of  the  above 
cases  is  movable,  and  when  moved  the 
murmur  is  modified  thereby ;  in  Aneu- 
rism of  the  Aorta  itself  this  is  never  the 
case  ;  and  in  Aneurism  of  its  branches, 
movement  does  not  cause  the  murmur  to 
disappear  ;  by  causing  the  patient  to  rest 
on  his  hands  and  knees  the  tumor  may 
fall  away  from  the  aorta,  and  pulsation 
will  then  cease  if  it  be  not  aneurismal. 

C.  In  many  cases  symptoms  contra-in- 
dicating Aneurism  will  be  present. 

D.  In  all  cases  a  more  careful  inquiry 
into  the  history  of  the  case,  the  constitu- 
tion of  the  patient,  and  the  character  of 
the  tumor,  is  necessary,  for  in  many  cases 
this  will  give  great  aid  to  diagnosis. 

E.  Clear  out  the  bowels,  examine  the 
urine,  remove  dyspeptic  symptoms,  regu- 
late the  uterine  functions,  and  in  so  doing 
make  careful  inquiry  into  the  condition  of 
the  organs  involved. 

3.  This  class  of  cases  includes  those  tu- 
mors which  possess  in  themselves  a  heav- 
ing impulse,  due  to  their  active  vascular 
condition.  The  relation  between  a  diffuse 
Aneurism  and  a  vascular  cancer  is  some- 
times very  close,  even  when  external; 
and  when  vascular  organs  like  the  liver 
or  kidney  becoming  affected  with  hsenia- 
toid  cancer,  acquire  a  heaving,  expansive 
pulsation,  the  diagnosis  is  very  difficult. 
Cancer  of  the  mesenteric  and  lumbar 
glands  may  also  simulate  Aneurism.     It 


TREATMENT. 


86' 


<;  ■ 

is  in  tliese  cases  that  the  presence  of  con- 
stitutional disturbance,  quick  pulse,  hot 
skin,  perspiration,  and  of  diathesis,  is  so 
useful  an  aid  to  diagnosis  ;  the  symptoms 
of  disease  of  the  organs  involved  would 
also  aid  us  if  present. 

4.  Cases  where  a  pulseless  tumor  resem- 
bles a  non-pulsating  xVneurism. 

Of  this  class  are  jssoas  and  lumbar  ab- 
scess, possibly  leading  to  displacement  of 
vertebrae,  like  angular  curvature,  causing 
pain  in  the  back  like  that  of  Aneurism, 
and  perhaps  appearing  suddenly  as  if  the 
Aneurism  had  ruptured.  We  must  in- 
clude in  this  class  any  of  the  tumors  in 
class  2  which  may  have  acquired  the 
symptoms  of  Aneurism  without  pulsation. 
The  absence  of  murmur  in  fchese  cases, 
and  the  presence  of  cancer  or  tubercle  in 
other  organs,  would  aid  the  diagnosis. 

The  5th  class  of  cases  is  a  difficult  one. 
It  includes  all  cases  of  obscure  i^ain  in 
the  belly,  back,  loins,  hips  and  thighs. 
Cases  of  lumbago,  sciatica,  neuralgia  of 
the  abdominal  wall,  intestinal  pain,  the 
pain  of  calculus,  various  hepatic  and  ne- 
phritic pains,  spinal  pain,  &c.  &e.  In 
such  cases  a  careful  physical  examination 
of  the  abdomen,  for  other  evidence  of  the 
disease,  is  the  best  safeguard  in  avoiding 
error ;  but  beyond  this,  and  the  special 
symptoms  of  tliese  diseases  which  may 
accompany  the  pain,  I  know  of  no  point 
on  which  to  establish  a  diagnosis. 

Course,  Duration,  and  Terndnation  of  the 
disease. — Beginning  suddenly,  or  develop- 
ing gradually  by  obscure  symptoms,  the 
course  taken  by  the  disease  varies;  it  may 
be  so  mild  as  never  to  betray  its  exist- 
ence till  the  final  rupture  takes  place,  or 
it  may  entail  almost  constant  suffering  on 
its  victim.  In  pronouncing  an  opinion  it 
is  of  great  importance  to  remember  that 
even  in  severe  cases  periods  of  convales- 
cence occur  in  which  all  symptoms  disap- 
pear, and  the  patient  feels  quite  well. 
Many  cases  seem  to  exist  for  a  long  time 
without  serious  disturbance,  when  sud- 
denly, after  the  Aneurism  has  reached  a 
certain  size,  all  the  symptoms  set  in  with 
great  severity.  The  duration  of  the  dis- 
ease is  variable ;  cases  are  on  record 
which  lasted  seven  years,  and  even  eight 
years,  but  this  is  far  above  the  average. 
The  practical  question  seems  to  be,  how 
long  will  a  patient  live  after  an  Aneurism 
has°produced  severe  or  decided  symptoms 
of  its  existence  ?  This  period  rarely  ex- 
ceeds eighteen  months,  and  after  the  for- 
mation of  a  decided  pulsating  tumor,  with 
paroxysms  of  pain,  the  majority  of  pa- 
tients die  within  three  months.  The  ter- 
mination of  the  disease  has  hitherto,  in 
almost  all  cases,  been  in  death.  A  few 
cases  are  recorded  where,  without  aid, 
nature  managed  to  fill  up  the  sac  by  layers 
of  fibrin  &c.,  and  thus  to  establish  a  cure. 
In  other  cases  again,  by  proper  diet  and 


regimen,  and  the  employment  of  variou 
modes  of  ti'eatment,  the  disease  has  bee: 
cured. 

Death  may  occur  from  exhaustion,  o 
from  hemorrhage  ;  and  death  from  hemoi 
rhage  may  be  sudden  or  gradual.  AVhe: 
gradual,  the  patient  may  at  first  experi 
ence  relief  of  his  pain,  or  shock  with  rigor 
may  be  experienced  at  the  time,  and  las 
more  or  less  for  a  few  days,  during  whic' 
the  heart  beats  rapidly  and  feebly,  th 
first  sound  being  almost  lost.  The  pulsa 
tion  in  the  tumor,  after  rupture,  become 
weaker,  the  murmur  is  lessened,  and  ; 
new,  soft,  semi-solid  swelling  is  formei 
without  pulsation  or  murmur.  Di 
Walshe  has  observed  pulsation  of  ex 
pansile  character  in  the  extravasate 
ijlood,  but  the  rule  is,  I  believe,  as  states 
above.  Dr.  Lyons  found  the  symptoms  c 
rupture  followed  by  dulness  on  one  sid 
of  the  chest,  and  diagnosed  rupture  int 
the  pleural  cavity,  which  proved  to  b 
correct.  Hemorrhage  into  the  peritonea 
cavity  is  generally  followed  by  sudde; 
death,  and  hemorrhage  into  the  lung 
stomach,  or  bowel,  will  be  followed  b; 
discharge  of  blood  from  those  cavities 
Convulsion  may  accompany  loss  of  blood 
Dr.  Stokes  thinks  that  a  sudden  loss  c 
blood  is  more  dangerous  than  the  loss  c 
larger  quantities  by  degrees.  In  one  cas 
Dr.  Stokes  observed  fainting  on  three  sue 
cessive  days  before  death :  he  behevei 
them  to  correspond  to  successive  dis 
charges  of  blood  from  the  Aneurism 
When  the  blood  forms  a  tumor  in  th 
lumbar  or  iliac  region,  the  pulsations  i) 
the  femoral  may  be  impeded,  but  this  i 
not  always  the  case. 

Tebatment.— Like  most  uncured  dis 
eases.  Aneurism  of  the  Aorta  has  beei 
subjected  to  various  methods  of  treat 
ment.  It  will  be  needless  to  dwell  upoi 
those  methods  which  have  become  obsc 
lete,  and  have  been  rejected  by  the  expe 
rience  of  the  profession.  Of  these  th 
treatment  of  Valsalva  has  been  most  com 
monly  adopted,  for  in  most  cases  it  al 
fords  temporary  relief,  and  in  some  case 
seems  to  have  estabUshed  a  cure,  wher 
the  strength  of  the  patient,  aided  by  hi 
faith  and  perseverance  in  the  means  eni 
ployed,  permitted  of  a  fair  trial.  W 
should  scarcely  have  adverted  to  the  pla 
of  Valsalva,  had  not  Tufnell,  of  Dublir 
brourrht  out  some  rather  starthng  case 
showin<^that  a  modification  of  Valsalva- 
treatment  may  prove  successful.  _  Dr.  Tu: 
nell's  plan  is  that  of  Valsalva  without  de 
pletion,  and  consists  chiefly  in  rest,  pjai 
but  good  diet,  and  soothing  medicine 
when  needed.  The  patient  should  b 
placed  in  the  recumbent  position,  and  thi 
he  must  maintain  for  some  weeks,  or  eve 
montlis  Now,  despite  the  success  whic 
has  attended  Dr.  Tuff'neirs  efforts,  I  car 
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not  think  his  treatment  will  ever  become 
popular,  for  few  patients  will  be  found 
willing  or  able  to  rest  night  and  day  in 
one  posture  for  a  period  of  three  months, 
and  the  irksomeness  of  the  patient's  own 
existence  during  that  time  is  not  the  only 
difficulty,  for  the  patience  of  relatives  will 
also  be  severely  tested  in  giving  all  due 
attention  to  the  case ;  however,  when  no 
better  means  can  be  employed  this  may 
be  tried.  The  administration  of  medicines 
hiis  hitherto  done  but  little  for  internal 
Aneurism,  and  further  researches  in  this 
respect  are  needed.  Dr.  Owen  Rees  has 
given  acetate  of  lead,  and  Eoberts,  Bal- 
four, Begbie,  and  others  have  shown  how 
decidedly  the  symptoms  of  internal  Aneu- 
rism improve  on  the  administration  of 
largo  doses  of  iodide  of  potassium.  In  my 
own  experience  the  iodide  has,  in  some 
cases,  relieved  the  symptoms ;  in  others, 
the  symptoms  have  altogether  disappeared 
for  a  time,  and  in  one  case  I  believe  a 
cure  has  been  effected.  This  experience, 
I  think,  fairly  represents  that  of  the  pro- 
fession generally  on  this  subject.  When 
other  means  of  cure  fail,  or  when  they 
are  inapprcjpriate,  there  still  remains  one 
procedure  which  holds  out  a  fair  hope  of 
recovery  to  the  patiect.  CJompression, 
which  has  done  so  much  for  the  cure  of 
Aneurism  of  other  arteries,  has  acquired 
a  peculiar  honor  in  proving  applicable  to 
Aneurism  of  the  Abdominal  Aorta  ;  in 
other  arteries  it  supersedes  another  less 
safe,  but  equallj'  effectual  mode  of  cure 
(ligature) ;  but  in  the  aorta  it  renders 
curable  a  disease  hitherto  entirely  beyond 
our  reach.  As  a  student  in  some  of  our 
best  hospitals,  I  never  heard  so  much  as 
a  hint  that  efforts  for  tlie  cure  of  such 
cases  were  worth  entertaining.  Now, 
however,  there  is  hope  for  many  cases. 
Already  the  aorta  has  been  successfuUj^ 
compressed  several  times  for  the  cure  of 
Aneurism — both  for  Aneurism  in  its  own 
course,  and  for  the  iliac  Aneurism.  As 
this  method  of  treatment,  though  easy  in 
its  application,  requires  much  care  and 
attention  to  details,  I  propose  to  add  as 
nmch  information  on  the  subject  as  we  at 
present  possess,  in  the  hope  that  ere  long 
our  experience  of  the  treatment  will  be 
much  enlarged. 

Let  us  premise  by  a  few  remarks  on  the 
anatomy  of  the  aladominal  aorta.  The 
vessel  extends  from  the  last  dorsal  verte- 
bra to  the  middle  of  the  fourth  lumbar 
vertebra  ;  it  lies  a  little  to  the  left  of  the 
median  line,  having  the  right  crus  of  the 
diaphragm,  the  vena  azygos  and  the  tho- 
racic duct  between  it  and  the  vena  cava. 
The  vena  cava  is  nowhere  in  exact  con- 
tact with  the  aorta,  and  gradually  diverg- 
ing as  it  ascends,  at  the  level  of  the  renal 
arteries  the  greater  part  of  an  inch  inter- 
venes between  it  and  the  end  of  the  aorta. 
During  part  of  its  course  the  aorta  is  em- 


braced by  the  pillars  of  the  diaphragm,  so 
that  for  about  two  inches  only  part" of  its 
circumference,  the  anterior  aspect,  is  in 
the  abdominal  cavity  ;  this  embraced  part 
of  the  artery  is  remarkable  for  being  cov- 
ered by  important  organs,  and  for  giving 
off  the  most  important  branches  of  the 
aorta.  It  is  covered  by  the  pancreas  and 
the  splenic  vein,  the  left  renal  vein,  the 
third  portion  of  the  duodenum,  and  some 
of  the  most  important  plexuses  of  the  sym- 
pathetic nervous  system. 

The  arteries  given  off  from  it  are  placed 
as  follows  :  1.  The  phrenic— immediately 
the  aorta  appears  from  beneath  the  dia- 
phragm. 2.  The  coeliac  axis — one  inch 
from  the  commencement  of  the  abdominal 
aorta.  3.  The  superior  mesenteric — three- 
fourths  of  an  inch  below  the  ca?liac  axis 
or  one  inch  and  three-quarters  from  the 
commencement  of  the  aorta ;  and  the  re- 
nal arteries,  half  an  inch  lower  than  the 
mesenteric,  or  two  inches  and  a  quarter 
from  the  point  at  which  the  aorta  enters 
the  abdomen. 

From  this  point  downwards  for  three 
inches  at  least,  no  large  vessel  arises  from 
the  aorta,  nor  is  the  vessel,  during  this 
part  of  its  course,  covered  by  important 
parts. 

Lastly,  we  have  the  inferior  mesenteric 
arterjf,  a  little  more  than  five  inches  be- 
low the  commencement  of  the  aorta,  the 
vessel  itself  terminating  at  the  distance 
of  seven  inches  from  its  origin. 

From  these  facts  it  will  be  seen  that 
the  aorta  may  be  compressed  with  the 
greatest  safety  and  facility  in  its  lower 
two-thirds,  that  is,  in  the  last  five  inches 
of  its  course.  Let  us  refer  for  a  moment 
to  the  points  on  the  front  of  the  abdomen, 
to  which  this  and  other  points  correspond, 
so  that  we  may  determine  from  the  exter- 
nal evidence  of  the  site  of  an  Aneurism, 
how  far  it  is  amenable  to  treatment  by 
pressure,  and  with  what  amount  of  safety 
pressure  may  be  applied. 

The  aorta  extends  from  the  end  of  the 
sternum  to  the  umbilicus  (seven  inches). 
Allowing  one  inch  for  the  length  of  the 
ensiform  cartilage,  its  tip  will  correspond 
to  the  origin  of  the  coeliac  axis.  Three- 
fourths  of  an  inch  lower  is  the  superior 
mesenteric  artery,  and  half  an  inch  lower 
than  it,  or  four  inches  and  three-quarters 
from  the  umbilicus,  is  the  origin  of  the 
renal  arteries.  Allowing  an  inch  for  the 
point  on  which  the  pressure  is  applied,  we 
have  here  a  clear  space  of  more  than  half 
the  aorta  where  Aneurisms  may  be  easily 
and  safely  treated  by  pressure,  for  the  in- 
ferior mesenteric  artery  being  by  its  anas- 
tomoses well  supplied  with  blood,  can  be 
occluded  without  the  slightest  risk.  The 
rule  is,  that  you  must  nut  apply  the  tour- 
niquet higher  than  one  inch  and  a  quarter 
from  the  tip  of  the  ensiform  cartilage,  the 
point  of  origin  of  the  renal  arteries ;  in 
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fact,  you  cannot  apply  it  higher  than  this 
point,  so  that  we  may  conclude  it  is  safe 
to  apply  it  as  high  as  you  can.  For  an 
account  of  the  vessels  by  which  the  circu- 
lation is  carried  on  inside  and  outside  the 
abdomen  after  the  aorta  is  occluded,  I 
must  refer  the  reader  to  my  work  on  The 
Bapid  Cure  of  Aneurism,  and  for  a  still 
fuller  account  of  the  anastomosis  between 
the  lumbar  branches  of  the  aorta  above 
and  the  branches  of  the  internal  iliac  be- 
low, I  would  refer  to  the  researches  of 
Prof.  Turner,  of  Edinburgh.  It  may  not 
be  out  of  place  here  to  add  a  few  words 
on  the  application  of  pressure  to  the  aorta, 
as  its  success  depends  entirely  upon  an 
accurate  attention  to  the  details  of  the 
procedure. 

Before  proceeding  to  compress,  it  is 
important  to  ascertain  that  the  heart, 
liver,  kidneys,  and  other  organs  are  in  a 
healthy  state.  It  is  also  important  to 
clear  out  the  bowels  both  by  a  purgative 
and  by  a  stimulating  enema,  as  distension 
of  the  abdomen  by  flatus  adds  to  the 
difficulty  and  danger  of  applying  firm 
pressure.  The  use  of  chlorofoi'ni  is  abso- 
lutely essential  for  more  than  one  reason. 
It  not  only  enables  the  patient  to  bear 
severe  and  long-continued  pressure,  but 
it  also  removes  the  resistance  of  the  ab- 
dominal parietes.  The  instrument  to  be 
used  may  be  a  large  Signorini's  horse- 
shoe tourniquet,  or  Lister's  tourniquet 
for  the  abdominal  aorta,  or  a  tourniquet 
with  a  fine  adjustment,  invented  by  Dr. 
G-.  Y.  Heath  and  myself,  and  made  by 
Coxeter.  The  strength  of  the  rack  and 
pinion,  or  screw  of  the  instrument,  is  of 
very  great  importance  in  all  cases. 

In  applying  the  tourniquet,  complete 
arrest  of  the  circulation  through  the 
Aneurism  should  be  aimed  at,  as  it  is  of 
the  greatest  moment  to  secure  complete 
stagnation  of  a  mass  of  blood  in  the 
Aneurism  for  a  period  of  time  sufficient 
to  produce  coagulation.  It  is  very  prob- 
able that  coagulation  sets  in  rather  sud- 
denly when  once  the  conditions  for  it 
have  been  secured,  and  one  object  should 
be  to  encourage  this  tendency  in  the 
blood  by  retaining  it  in  a  stagnant  condi- 
tion as  long  as  possible  witliout  the  sligiit- 
est  movement  or  disturbance. 

After  considering  the  experience  de- 
rived from  recent  cases,  I  am  of  opinion 
that  we  should  proceed  as  follows  in  car- 
rying out  the  pressure  treatment : — 

1st.  Apply  the  pressure  for  four  hours, 
and  if  on  removing  the  tourniquet  no  im- 
pression has  been  produced  on  the  pulsa- 
^tion,  the  first  attempt  must  be  considered 
at  an  end,  but  if  the  pulsntion  is  some- 
what diminished,  the  instrument  should 
be  reapplied  for  another  hour.  In  one 
case  when  pressure  was  being  applied  to 
the  aorta  for  the  cure  of  an  iliac  Aneu-  j 
rism,  when  I  arrived  I  found  the  assist-  I 


ants  who  had  charge  of  the  case  had  jus 
removed  the  instrument  in  despair,  bu 
perceiving  a  distinct  lessening  of  the  pu 
sation,  I  insisted  on  a  reappUcation  of  th 
instrument,  and  in  twenty  minutes  th 
Aneurism  was  consolidated,  and  the  p£ 
tient  got  well. 

2d.  If  the  first  attempt  has  been  unsuc 
cessful,  a  few  days  must  elapse  before  ar 
other  trial  is  made  ;  on  this  occasion  th 
pressure  should  be  maintained  for  six  c 
eight  hours. 

3d.  If  this  fail,  a  final  effort  must  b 
made,  and  the  pressure  extended  to 
period  of  twelve  hours.  There  is  bv 
little  danger  if  the  process  be  tried  in  th 
above  cautious  manner,  as  indications  c 
inflammation,  exhaustion,  or  shock  woul 
at  once  put  a  stop  to  our  effbrts.  Pres 
sure  so  prolonged  as  to  exhaust  the  ps 
tient,  or  so  frequently  applied  as  to  pre 
vent  perfect  recovery  in  the  interval,  i 
specially  to  be  avoided.  I  need  scared 
add  that  everything  depends  on  tlie  pei 
sonal  superintendence  of  the  surgeon  wh 
undertakes  to  treat  the  case.  He  mus 
give  up  his  ordinary  work  for  the  daj 
and  devote  himself  to  this  alone.  Assisi 
ants  cannot  be  expected  to  give  that  con 
centrated  attention  to  the  tournique 
which  is  essential  to  the  proper  applica 
tion  of  pressure. 

If  we  fail  to  cure  the  Aneurism  by  an; 
of  the  above  efforts,  we  must  endeavor  t 
alleviate  the  sufferings  of  the  patient  a 
much  as  possible.  Leeching  and  cuppin, 
are  sometimes  useful  in  relieving  the  pai 
of  plethoric  patients.  Best  is  an  all  im 
portant  condition  for  the  relief  of  pain 
Nocturnal  pains  and  insomnia  are  bes 
combated  by  opiates,  bromide  of  potas 
sium  and  chloral  in  appropriate  doses 
belladonna  combined  with  opium  is  c 
great  use,  and  liniments  of  aconite  o 
belladonna  and  chloroform  are  useful  ex 
ternal  applications,  but  the  subcutaneou 
injection  of  morphia  is  our  best  remed; 
for  pain.  It  is  important  to  keep  th 
patient's  mind  free  from  undue  anxiety 
and  to  maintain  the  general  health  h 
diet  and  regimen.  Medicines  whicli  con 
trol  arterial  excitement,  such  as  aconite 
hydrocyanic  acid,  green  hellebore,  ani 
digitalis,  are  often  of  great  use,  but  i; 
spite  of  those  and  all  other  remedies  th 
patient  will  often  suffer  severely  before  h 
dies. 

For  much  of  the  pathological  anatoni 
on  this  sul)ject  we  are  indebted  to  th 
labors  of  Dr.  Sibson  and  Dr.  Habershor 
and  to  Mr.  Timothy  Holmes  we  are  in 
debted  for  the  fullest  exposition  of  th 
surgical  aspects  of  the  subject,  as  well  a 
for  the  first  suggestion  that  pressur 
might  possibly  be" applied  to  the  abdom: 
nai  aorta  for  the  cure  of  Aneurism.  U 
to  the  commencement  of  1873  at  leas 
twenty  Aneurisms  had  been  treated  b 
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pressing  the  abdominal  aorta,  of  these 
onlj-  two  died,  and  in  them  tlie  fatal  re- 
sult was  evidently  brought  about  by  re- 
applying the  tourniquet  too  soon.  I  can- 
not too  strongly  urge  the  importance  of 
avoiding  this  ;  nothing  is  gained  by  a 
speedy  re-application,  and  great  risk  is 
thereby  incurred.  I  need  not  say  that 
the  advocates  of  a  new  method  of  treat- 
ment should,  above  all  things,  avoid  the 
arrest  of  its  early  development  and  tender 
growth,  by  too  rudely  or  hastily  putting 
it  to  the  test  in  inappropriate  cases,  or  by 
pushing  it  too  far. 

Since  the  above  date  several  cases  have 
occurred.  Before  referring  to  them  I 
ought  to  mention  the  case  cured  by  iloxon 
and  Durham  in  Guy's  Hospital,  and  to 
the  case  treated  by  Sir  J.  Paget  without 
success.  I  ought  also  to  refer  to  the  case 
where  Mr.  Bryant  applied  distal  pressure 
with  fatal  but  not  altogether  discouraging 
results.  A  full  discussion  of  the  treat- 
ment used  in  these  cases  is  contained  in 
Mr.  Holmes's  "Lectures  on  the  Surgical 
Treatment  of  Aneurism. '' 

Since  1873  Dr.  Headlam  Greenhow  has 


successfully  carried  out  tlie  treatment  in 
a  case  in  the  Middlesex  Hospital,  and  Dr. 
G.  H.  Philipson  has  succeeded  in  curiu"- 
t  a  case  in  the  Kewcastle  Inlirmary.  To 
these  might  be  added  one  or  more  cases 
cured  by  continental  surgeons,  and  I  must 
not  fail  to  refer  to  the  success  of  :Mapa- 
thea  and  OTerial  in  Dublin  in  applying 
pressure  to  the  aorta  for  the  cure  of  ilio- 
femoral Aneurisms.  Most  of  the  above 
cases  illustrate  one  important  point,  viz., 
i  that  an  Aneurism  often  continues  to  beat 
[  for  several  hours  after  the  pressure  has 
[  been  removed,  and  then  suddenly  and 
I  finally  ceases  to  do  so.  To  account  for 
this,  several  suggestions  may  be  offered. 
It  may  depend  on  a  gradual'  contraction 
of  the  walls  of  the  Aneurism,  fn-sh  laden 
with  barriers  of  fibrin  ;  or  on  the  sudden 
formation  of  a  clot  of  blond  on  recently- 
deposited  fibrin,  or  blood-clot ;  or  on  some 
more  obscure  alteration  of  the  relationship 
of  the  contents  of  the  sac  to  the  blood- 
current.  For  a  fuller  discussion  of  this 
interesting  question  I  must  again  refer 
you  to  my  work  on  the  rapid  pressure 
treatment. 


DISEASES  OF  AETEEIES. 

By  John  Syer  BEisTO-(yB,  M.D.,  F.R.C.P. 


(1)  Inflammation. — Arteritis,  or  inflam- 
mation of  the  arteries,  is  a  disease  which 
physicians  and  surgeons  regarded  for- 
merly as  of  common  occurrence  ;  but  they 
not  only  included  under  the  terai  true 
cases  of  the  disease,  but  attributed  to 
Arteritis  cases  in  which,  though  arterial 
disease  was  present,  it  was  not  inflamma- 
tory, and  probably  a  still  larger  number 
in  which  there  was  no  arterial  affection 
whatever.  They  regarded,  in  fact,  mere 
2}ost-mortem  blood-staining  of  the  lining 
membrane  of  the  arteries  as  evidence  of 
inflammatory  congestion,  and  all  degene- 
rative changes  of  the  same  tissue  as  the 
results  of  the  deposition  of  inflammatory 
products.  It  need  scarcely  be  said  here 
that  the  lining  membrane  of  arteries  is 
now  known  to  be  devoid  of  capillary  ves- 
sels, and  incapable,  therefore,  of  vascular 
injection  ;  and  that  any  redness  it  may 
present  is  simply  due  to  its  imbibition 
after  death  of  the  coloring  matter  of  the 
blood  which  has  lain  in  contact  with  it ; 
and  that  atheromatous  and  other  degene- 
rative changes  have  either  no  connection 
with  inflammation,  or  only  such  a  con- 


nection with  it  as  have  cirrhotic  and 
such  like  deposits  in  the  liver  and  other 
organs. 

Inflammation  of  an  artery  manifests  it- 
self chiefly  by  changes  in  the  outermost 
and  middle,  or  vascular  coats.  In  the 
early  stage,  the  cellular  coat,  which  is 
that  in  which  the  yasa  vasorum  are 
chiefly  distributed,  presents  changes  simi- 
lar to  those  which  occur  in  inflamed  con- 
nective tissue  of  other  parts  ;  these  are, 
specially,  redness  from  hypei'semia  of  the 
capillary  vessels,  and  swelling  in  conse- 
quence of  inflammatory  exudation.  Simi- 
lar changes,  though  less  in  degree,  affect 
the  outer  portion  of  the  middle  coat.  But 
the  inner  layer  of  the  middle  coat,  and 
the  internal  coat,  undergo  little  if  any 
appreciable  modification.  If,  however, 
the  thickening  of  the  walls  be  at  all  con- 
siderable, then  the  calibre  of  the  vessel 
becomes  diminished,  and  the  lining  mem- 
brane corrugated.  The  inflammatory 
changes  may  become  arrested  at  the  point 
here  indicated,  and  the  artery  then  either 
revert  to  its  original  healthy  state,  or  its 
walls  become  permanently  indurated  and 
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thickened  ;  or,  on  the  other  hand,  the  in- 
flammation may  lead  to  softening,  and 
evi'n  to  suppuration — the  latter  condition 
affecting  specially  the  outer  portion  of  the 
arterial  parietes.  The  processes  just  de- 
scribed as  occurring  in  the  arteries  of 
man,  have  been  proved  experimentally, 
by  Virchow  and  other  observers,  to  be 
capable  of  production  in  the  arteries  of 
dogs  and  other  of  the  lower  animals. 

Associated  generally  with  arteritis,  es- 
pecially with  inflannnation  of  arteries  less 
in  size  than  the  aorta,  we  find  the  deposi- 
tion of  fibrin  on  the  inner  surface  of  the 
inflamed  tract.  This  soon  increases  in 
quantity,  and  occludes  the  channel  of  the 
artery.  A  fibrinous  concretion  is  thus 
produced,  adherent  to  the  surface,  block- 
ing up  the  vessel,  sometimes  more  or  less 
defined  and  rounded  at  the  extremities, 
sometimes  shading  off  into  ordinary  unde- 
colorized  coagulum.  After  a  while  such 
a  clot  is  apt  to  undergo  disintegration  in 
its  intei'ior,  to  become  a  cyst  occupied  by 
puriforni  fluid,  and  thus  to  resemble  accu- 
rately the  softening  clots  which  occur  so 
frequently  in  the  interior  of  the  heart. 
Sometimes,  on  the  other  hand,  it  under- 
goes changes  resembling  those  which 
fibrinous  deposits  in  the  interior  of  an 
aneurism  undergo  ;  it  contracts  and  hard- 
ens, and  blending  with  the  arterial  walls, 
forms  ultimately  with  them  a  mere  fibrous 
cord.  Sometimes  again,  the  obstructing 
clot  becomes  wholly  or  in  part  removed, 
and  the  channel  of  the  vessel  consequently 
restored. 

It  was  formerly  supposed  that  clots 
forming  at  the  seat  of  inflammation,  in 
arteries  and  veins,  were  due  in  great 
measure  to  inflammatory  exudation  taking 
place  from  the  lining  membrane  of  the 
aftected  vessel,  and  "the  experiments  of 
Gendrin  seemed  to  prove  the  validity  of 
this  explanation.  But  Yirchow's  more 
recent  investigations,  the  results  of  which 
seem  to  have  been  confirmed  by  Henry 
Lee  and  Callender,  show  that  if  a  vein, 
from  the  interior  of  which  blood  is  ex- 
cluded, be  irritated,  the  substance  of  its 
walls  becomes  infiltrated  with  inflamma- 
tory products,  but  no  exudation  whatever 
takes  place  on  the  surface  of  the  linmg 
membrane.  It  is  certain,  therefore,  that 
the  lininc:  membrane  of  veins,  and,  it  may 
be  added,  that  of  arteries,  either  never 
furnish  any  inflammatory  exudation,  or 
furnish  it  rarely  and  with  difficulty,  and 
almost  certain,  therefore,  that  the  plugs 
which  are  associated  with  arteritis  are 
due  to  the  mere  coagulation  of  blood. 

But  even  if  it  be  admitted  that  these 
plu<>s  are  merely  coagulated  blood,  it  by 
no  "means  follows  that  they  are  not  in 
many  cases  the  consequence  of  arteritis. 
It  is  impossible,  indeed,  on  any  other  view 
to  explain  how  it  is  that  in  Arteritis  com- 
mencino-  from  without,  clots  form  m  the 


interior  of  the  affected  portion  of  vessel 
Doubtless  the  lining  membrane  of  th( 
artery  particles  in  the  inflammatory  pro 
cess  and  the  formation  of  a  clot  at  the  sit( 
of  inflammation  is  due  to  some  coagulatinj 
influence  which  the  affected  wall  lienci 
exerts  over  the  blood  with  which  it  is  ii 
contact. 

The  causes  of  arteritis  are  as  various  a 
the  causes  of  most  other  inflammations 
Sometimes  it  is  the  consequence  of  irrita 
tion  acting  from  within,  as  when  an  acci 
dental  thrombus  forms  at  the  part  or  ai 
embolus  becomes  impacted  there.  Mor< 
frequently  it  is  the  result  of  some  eaus' 
acting  locally,  but  from  without,  as  whei 
an  artery  is  mechanically  or  otherwise  in 
jured,  when  it  becomes  surrounded  by  o 
imbedded  in  cancerous  or  tubercula 
formations,  or  when  it  becomes  involvei 
in  suppuration  of  tissue,  or  in  any  othe 
process  of  inflammation.  Sometime 
again,  it  is  doubtless  due  to  special  condi 
tions  of  general  unhealthiness  ;  and  ther 
is  some  reason  to  believe  that  certaii 
forms  of  ansemia,  and  that  syphilis,  ma; 
be  enumerated  among  them. 

The  results  of  arteritis  are  also  various 
Sometimes,  no  doubt,  the  arterial  wall 
return  to  their  original  healthy  condition 
sometimes  they  become  indurated  am 
perhaps  thickened,  with  loss  of  contractu 
power  and  of  elasticity  ;  when  obstructei 
by  clot,  they  sometimes,  as  before  stated 
remain  permanently  obstructed,  and  i 
life  be  prolonged,  become  reduced  to  mer 
fibrous  cords  ;  sometimes,  on  the  othe 
hand,  their  walls  become  softened  am 
ulcerated,  and  perforation  may  take  place 
followed  by  hemorrhage,  and  its  conse 
quences. 

The  most  important  results,  howevei 
of  Arteritis  are  generally  those  secondar 
phenomena  which  take  place,  in  conse 
quence  of  the  obstruction  of  the  artery,  v 
those  tissues  or  parts  to  which  the  ol; 
structed  artery  leads.  These  will  be  bes 
considered  under  the  head  of  "Throm 
bosis  and  Embolia." 

The  symptoms,  immediately  due  t 
Arteritis,  may  be  very  briefly  enumerated 
They  consist  in  a  greater  or  less  amoun 
of  general  febrile  disturbance,  with  (if  th 
artery  be  within  reach)  pain  and  tendei 
ness  at  the  seat  of  inflammation,  and  pei 
haps  fulness  and  hardness  and  loss  of  pu; 
sation.  But  these  rarely  exist  in  an  uu 
compHcated  form  ;  for  on  tlie  one  ham 
they  are  often,  from  the  very  earlieg 
moment,  mixed  up  ^\ith,  and  masked  by 
the  symptoms  of  that  morbid  conditio 
with  which  they  are  associated,  or  out  c 
which  they  have  arisen ;  while  on  th 
other  hand,  when  inflammation  affects  a 
artery  leading  to  any  important  part,  th 
symptoms  due  to  its  olistruction  soon  b 
their  gravity  overshadow  the  symptom 
due  directly  to  arteritis. 
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The  treatment  of  simple  Arteritis  may 
also  be  dismissed  iu  a  very  few  words.  It 
should  consist,  first,  of  such  constitutional 
management  as  is  appropriate  for  other 
forms  of  inflammatory  afl'ections,  and  sec- 
ond (when  the  artery  affected  occupies  a 
limb  or  is  otlierwise  accessible)  of  local 
abstractions  of  blood  by  leeches  or  other- 
wise, and  according  to  circumstances,  of 
moist  warmth,  such  as  may  be  produced 
by  poultices,  or  of  cold  applications,  espe- 
cially of  ice. 

In  speaking  of  Arteritis  we  have  hitherto 
avoided  all  reference  to  those  morbid  con- 
ditions of  the  internal  coat  which  Virchow 
regards  as  the  results  of  endo-artcritis, 
and  which  are  so  frequently  the  seat  of 
atheromatous  and  other  degenerative 
changes.  These  consist  of  cartilage-like, 
slightly  translucent  circumscribed  thick- 
enings of  the  internal  membranes,  which 
vary  in  size,  are  more  or  less  rounded  in 
outline,  and  project  in  a  wheel-like  form 
into  the  arterial  canal,  and  are  found  under 
the  microscope  to  be  due  mainly  to  over- 
growth of  the  cell-elements  of  tiie  part. 
This  latter  fact  shows  that  they  are 
growths,  and  not,  at  all  events  in  their 
earlier  stages,  degenerations  ;  and  since 
they  are  developed  slowly,  and  at  the 
same  time  (at  all  events  when  they  are 
limited  to  the  larger  arteries)  without  ob- 
vious symptoms,  they  may  doubtless  be 
regarded  as  chronic  inflammatory  changes, 
allied  to  those  which  constitute  cirrhosis. 

Again,  laminte  of  true  bone  are  occa- 
sionally formed  in  the  lining  membranes 
of  arteries  ;  as  also  in  that  of  veins.  And 
here,  as  in  the  last  case,  we  have  ob- 
viously to  deal,  not  with  degeneration, 
but  with  growth  and  development.  The 
laminae  are  the  result  of  some  slow  inflam- 
matory process,  or  at  all  events  of  some 
process  related  to  inflammation. 

(■2)  Degeneration. — Degenerative  changes 
occur  mainly  in  the  internal  and  middle 
coats  of  arteries,  and  are  for  the  most 
part  attended  with  the  deposition  of  fatty 
or  of  calcareous  particles,  and  the  gradual 
disintegration  of  the  tissues  in  which  tlie 
particles  accumulate.  Degeneration  is 
sometimes  a  primary  change,  but  more 
frequently  probably  the  result  of  antece- 
dent chronic  endo-arteritis.  In  the  for- 
mer case  the  normal  structural  elements 
of  the  arterial  walls  immediately  decay, 
in  the  latter  the  decay  takes  place  in  the 
substance  of  a  something  due  to  the  over- 
growth of  such  elements.  This  distinc- 
tion, which  Yirchow  clearly  demonstrates, 
is  undoubtedly  a  real  one ;  at  the  same 
time  it  is,  as  yet  at  all  events,  of  little 
jiractieal  importance ;  for  the  two  condi- 
tions are  constantly  associated,  and  they 
lead  to  the  same  issues. 

Fatty  degeneration  of  arteries  usually 
goes  by  the  name  of  atheroma.  Yirchow, 
who  points  out  the  inappropriateuess  of 


this  term  as  usually  employed  of  arterial 
disease,  endeavors  to  limit  its  use  to  those 
cases  in  which  the  degeneration  occurs  in 
the  deeper  layers  of  the  internal  coat  and 
leads  to  the  formation  there  of  a  cavity 
containing  fatty  detritus — cases  in  which, 
as  a  matter  of  fact,  the  degeneration  is 
almost  without  exception  secondary.  And 
he  calls  those  cases  fattj-  erosions  in  which 
the  process  begins  on  tlie  free  surface,  and 
in  wliicli  as  a  rule  the  degeneration  is  pri- 
mary. But  for  reasons  which  have  been 
already  referred  to  ^ve  shall  employ  the 
word  atheroma  in  its  ordinary  sense. 

Athei-omatous  degenerations  appear  in 
the  earl}'  stage  as  opaque  white,  or  yellow- 
ish-white spots,  seated  either  in  the  sub- 
stance of  the  internal  coat,  or  between 
that  and  the  middle  coat.  They  are 
irregular  in  size  and  shape,  ami  form  ele- 
-iations,  which  encroach  more  or  less  on 
the  arterial  canal,  but  present,  nevcrtlie- 
less,  a  perfectly  smooth  and  polished  free 
aspect.  They  are  at  this  time  probably 
few  in  number  and  widely  scattered,  but 
there  are  certain  situations  which  they 
specially  aflfect,  among  which  are  the 
margins  of  the  orifices  of  origin  of  branch- 
es. At  a  later  stage,  they  have  increased 
in  extent,  partly  liy  the  formation  of  fresh 
spots,  partly  b}'  the  coalescence  of  neigh- 
boring ones.  Their  thickness  has  at  the 
same  time  increased  and  increased  irregu- 
larly ;  so  that  the  inner  surface  of  the  af- 
fected artcr}-  assumes  an  uneven  and  more 
or  less  tuberculated  character.  If  a  ver- 
tical section  of  the  diseased  arterial  walls 
be  now  made,  two  or  three  varieties  of 
condition  will  be  observed,  existing  either 
alone,  or  more  commonly  in  combination. 
In  one  case,  the  morbid  process  will  be 
found  to  be  entirely  superficial.  In  an- 
other case  the  degenerations  will  be  found 
to  involve  the  deeper  layers  of  the  inter- 
nal tunic.  The  membrane  at  the  seat  of 
disease  will  then  be  found  thickened  to 
two,  three,  or  four  times  its  original 
thickness,  sometimes  to  a  greater  degree 
still,  attaining  it  may  be  in  the  aorta  a 
thickness  of  a  quarter  of  an  inch.  It  will 
be  found  opaque,  yellowish-white,  softer 
than  natural,  pulpy,  or  even  semi-fluid  in 
consistence  ;  and  it  will,  unless,  the  soft- 
ening be  sufficient  to  destroy  this  charac- 
teristic, be  found  to  consist  of  superposed 
laminiE,  arranged  nearly  parallel  with  the 
surface,  and  continuous  at  their  edges 
with  the  laminse  of  the  healthy  portion  of 
the  membrane.  It  will  generally  be  ob- 
served, also,  that  a  thin  layer  of  compara- 
tively healthy  membrane  separates  the 
more  diseased  tissue  from  the  canal  of  the 
artery.  In  another  case,  but  more  rarely, 
the  inorbid  process  attacks  the  middle 
coat,  and  may  be  limited  to  that  coat. 

Tlie  further  changes  which  take  place 
in  atheromatous  patches  may  be  briefly 
stated.     The  more  superficial  ones  soften 
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on  the  surface,  become  eroded,  and  then 
gradually  disappear,  leaving  an  ulcer-like 
pit  or  depression.  The  deeper-seated 
sometimes  soften,  and  presently  discharge 
their  contents  through  a  small  orifice  in 
the  lining  membrane  into  the  channel  of 
the  artery.  Sometimes  it  would  seem 
that  more  or  less  of  the  atheromatous 
material  gets  absorbed,  and  the  surface 
assumes  in  consequence  an  irregularly 
depressed,  puckered  appearance.  Some- 
times the  diseased  patches  undergo  creti- 
ficatiou  and  the  artery  assumes  in  their 
situation  the  so-called  "ossified"  condi- 
tion. 

Calcareous  degeneration  of  arteries  gen- 
erally accompanies,  or  rather  follows  on, 
atheromatous  deposit.  Sometimes,  how- 
ever, it  seems  to  be  developed  independ- 
ently of  atheroma.  Like  atheroma,  it 
generally  commences  in  the  internal  coat, 
and  may  be  limited  to  it.  It  forms  hard 
brittle  plates  of  irregular  shape,  and  of 
various  sizes,  which  in  the  first  instance 
are  limited  for  the  most  part  to  the  deeper 
layers  of  the  internal  coat.  At  all  events, 
in  the  early  stage,  the  calcareous  plates 
are  separated  from  the  current  of  blood 
by  a  thin  layer  of  the  lining  membrane. 
After  a  while,  however,  this  layer  becomes 
also  infiltrated,  and  the  earthy  matter 
comes  into  direct  contact  with  the  blood. 
The  calcareous  accumulations  then  form 
plates  corresponding  in  their  general 
shape  to  the  portion  of  the  artery  in 
which  they  have  been  formed,  having  a 
tolerably  smooth  internal  surface,  and  an 
outer  surface,  which  is  more  or  less  nodu- 
lated ;  occasionally  they  form  nodulated 
projections  even  on  the  free  surface.  ISTot 
infrequently  erosion  of  the  artery  takes 
place  at  the  circumference  of  such  plates, 
and  their  rough  edges  become  exposed  to 
the  blood ;  sometimes  the  plates  become 
detached.  In  some  of  the  smaller  arteries 
more  particularly,  as  in  those  of  the  ex- 
tremities, calcification  takes  place  in  the 
middle  coat  sometimes  primarily,  some- 
times in  association  with  similar  disease 
of  the  internal  coat.  In  this  case  the 
calcareous  matter  tends  to  assume  the 
form  of  rings,  and  obviously  infiltrates 
the  muscular  fibres  of  the  part. 

Whenever  atheromatous  or  earthy  de- 
position takes  place,  even  if  it  be  confined 
to  the  lining  membrane,  some  change  in 
the  nutrition  of  the  middle  tunic  seems 
either  to  accompany  it,  or  to  follow 
quickly  upon  it.  For  the  portion  of  this 
tunic  which  is  subjacent  to  the  deposit, 
even  if  it  looks  healthy,  loses  more  or  less 
completely  both  its  elasticity  and  its  con- 
tractile power.  It  need  scarcely  be  added, 
that  this  loss  of  power  occurs  also,  and 
even  more  markedly  when  the  middle 
tunic  is  distinctly  involved  in  degenera- 
tion. 

Atheromatous     degeneration    consists 


essentiahy  in  the  transformation  of  th 
cellular  elements  of  the  tissue  into  oi 
(olein)  and  cholesterine,  and  the  softenin 
and  breaking  down  of  the  intervenin 
parts.  The  oil  (which  is  said  to  be  oleic 
occurs  in  the  form  of  globules  of  variou 
sizes,  some  so  small  as  to  constitute  mer 
molecular  matter,  others  so  large  as  t 
exceed  the  size  of  a  pus-corpuscle.  Tu 
cholesterine  occurs  in  two  conditions  ;  i 
one  it  forms  the  ordinary  thin  imperiec 
rhomboidal  plates  ;  in  the  other  ( mixe 
probably  with  albumen),  it  forms  globule 
of  various  sizes,  which,  like  those  in  th 
so-called  fatty  kidney,  present  a  cros 
when  examined  with  polarized  light. 

At  some  period  in  the  course  of  ath( 
romatous  degeneration,  the  degenerate 
patches  begin  often  to  be  the  seat  of  ca 
careous  depositions,  they  shrink  probabl 
in  thickness  and  gradually  concrete 
This  earthy  transformation  consists  in  th 
gradual  deposition,  among  the  other  di 
generative  products,  but  chiefly  in  th 
intercellular  tissues  of  earthy  globule! 
and  at  the  same  tune,  of  the  gradual  dif 
appearance  by  liquefaction,  and  absorj 
tion  probably,  of  the  cholesterine  and  oi 
The  earthy  globules  run  together,  blen 
into  botryoidal  masses,  and  at  length  fori 
patches  of  earthy  material  which  still  giv 
evidence  of  their  mode  of  origin  in  th 
persistence  of  irregular  angular  cavitiei 
in  the  nodulated  character  of  their  ma: 
gins,  and  in  the  presence  of  free  earth 
globules  in  the  neighborhood  of  these  ma: 
gins.  The  process  of  calcification  hei 
described  is  similar  to  that  observed  i 
other  forms  of  pathological  calciflcatioi 
as  on  the  surface  of  serous  membranes  i 
the  teeth,  and  so  on  ;  it  is  similar  also  t 
the  mode  of  calcification  which  M: 
Raiiiey  has  shown  to  be  normal  in  shell 
and  in  various  other  forms  of  healthy  hai 
tissues  including  bones.  Pathologic; 
calcifications  of  this  kind  in  many  tissue: 
and  even  in  veins,  have  been  shown  to  b( 
come  occasionally  converted  into  trv 
bone,  so  that  true  ossification  of  an  artei 
is  by  no  means  an  improbable  even 
Virchow,  also  looking  at  the  questic 
from  a  somewhat  diflerent  point  of  viev 
considers  that  the  earthy  depositions  tal 
ing  place  in  the  lining  membranes  of  art^ 
ries  result  in  true  ossification.  Whe 
calcareous  deposit  takes  place  indepenc 
ently  of  atheroma,  or  so  much  in  exce: 
of  oily  deposit  as  from  the  beginning  1 
mask  the  presence  of  the  latter,  the  pn 
cess  of  calcification  is  still  essentially  tt 
same  as  that  which  has  been  describee 
The  earthy  piatter  is  deposited,  that  is  1 
say,  in  globular  particles  and  masse 
which  by  further  deposition  on  their  su 
face  "-row  together.  When  the  calci 
reou's  change  takes  place  in  the  midd 
coat,  the  muscular  fibres  (as  has  befoi 
been  pointed  out)  are  the  special  seat  i 
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this  change  and  become  converted  into 
rigid  spindle-shaped  bodies. 

All  arteries  are  liable  to  the  various 
forms  of  atheromatous  and  earthy  degene- 
ration which  have  just  been  considered, 
but  they  are  not  all  equally  liable.  Again, 
although,  when  the  disease  is  present, 
there  is  a  tendency  for  it  to  become  gene- 
ral, it  by  no  means  very  infrequently  hap- 
pens that  it  is  limited  to  one  particular 
section  of  the  arterial  system,  and  attains 
there  even  a  very  advanced  condition. 
Among  the  arteries  specially  liable  to  be 
affected,  and  in  which  as  a  rule  the  dis- 
ease is  found  most  developed,  may  be 
enumerated  the  aorta,  the  large  trunks 
immediately  springing  from  the  aorta, 
the  arteries  of  the  brain,  the  coronary 
arteries  of  the  heart,  the  splenic  artery, 
and  the  arteries  of  the  extremities.  To 
these  maj'  be  added,  diffused  arteries,  such 
as  those  of  stumps,  and  the  arteries  dis- 
tributed in  the  walls  of  the  senile  uterus. 

When  atheromatous  and  calcareous  de- 
posits are  at  all  extensive,  they  lead  to 
many  more  or  less  important  results. 
Thus,  they  produce  often  extreme  irregu- 
larity of  surface,  and  sometimes  to  these 
irregularities,  clots  become  adherent,  and 
occasionally  undergo  that  central  soften- 
ing which  will  be  found  described  in  con- 
nection with  cardiac  clots  often,  especially 
in  small  arteries  such  as  those  of  the  brain, 
of  the  heart,  or  of  the  extremities),  the 
lining  membrane  becomes  so  much  thick- 
ened, that  the  passage  of  the  blood  be- 
comes impeded,  or  even  altogether  ar- 
rested ;  sometimes,  the  deposit  of  calca- 
reous matter  becomes  so  extreme,  that 
entire  arteries  are  converted  into  rigid 
cylinders  ;  sometimes  again,  the  athero- 
matous degeneration  is  so  abundant,  that 
the  softened  lining  membrane  forms  in 
the  interior  of  the  artery  a  number  of 
imdulating  partially  detached  excres- 
cences, projecting  loosely  into  its  interior. 
And  it  is  worthy  of  remark,  that  most  of 
the  conditions  just  referred  to  occur  not 
simply  in  arteries  of  large  or  of  medium 
size,  but  even  in  the  minutest  arteries 
and  in  the  capillaries.  The  latter  two 
kinds  of  vessel,  it  is  well  known,  often 
imdergo  the  fatty  form  of  degeneration  ; 
but  they  also  occasionally  undergo  the 
purelj-  calcareous  form  of  degeneration. 
We  have  seen  them  in  the  brain  con- 
verted into  rigid  needle-like  tubes,  in 
which,  under  the  microscope,  the  calca- 
reous matter  consisted  entirely  of  calca- 
reous globules,  which  were  deposited 
apparently  beneath  the  lining  membrane, 
and  had  coalesced  more  or  less  completely 
with  one  another. 

The  causes  of  these  degenerative  pro- 
cesses in  arteries  are  obscure.  It  is  cer- 
tain that  they  constantly  attend  on  old 
age  ;  and  then,  according"  to  the  situation 
of  the  vessels    chiefly  affected,   lead  to 


cerebral  apoplexy,  to  senile  gangrene  of 
the  extremities,  to  angina  pectoris  or 
other  forms  of  cardiac  disease,  or  to  aneu- 
risms. But  it  is  also  certain  that  they 
do  not  attend  on  old  age  exclusively ; 
that  they  are  occasionally  obsiTved  in 
infancy  ;  and  that  they  not  unfrequently 
lead  to  fatal  results  in  adolescence  and  in 
the  prime  of  life.  There  is  reason  to  be- 
lieve, that  in  the  latter  eases,  the  disease 
is  due  to  certain  cachexia',  inherikd  or 
acquired  ;  and  that  among  these  must  be 
included  the  syphilitic,  the  gouty,  and 
that  which  accompanies  the  various  forms 
of  Bright's  disease.  There  is  no  doubt, 
indeed,  that  degeneration  of  arteries  is  a 
constant  accompaniment  of  chronic  renal 
disease  ;  and  Dr.  Kirkes  has  endeavored 
to  account  for  this,  erroneously,  we  sus- 
pect, on  mechanical  grounds. 

The  symptoms,  due  to  degeneration  of 
arteries,  simply,  are  very  indistinctly 
marked.  Persons  whose  arteries  are  in 
this  condition  live  often  for  years  while 
the  disease  is  in  progress,  and  yet  suffer 
little  inconvenience  from  it.  The  symp- 
toms, indeed,  which  call  attention  to  the 
presence  of  degeneration  are  almost  en- 
tirely due  to  the  conditions  which  compli- 
cate degeneration,  to  rupture,  to  aneuri.'rni, 
to  obstruction  of  arteries,  to  enlargement 
of  the  heart,  and  so  on.  Yet,  sometimes, 
when  the  superficial  arteries  are  the  seat 
of  degeneration,  the  fact  that  they  are  so  is 
indicated  by  their  form  and  their  rigidity ; 
sometimes,  when  the  cerebral  arteries  are 
affected,  transient  brain  symptoms  point  to 
the  presence  of  this  condition  ;  sometimes, 
when  the  aorta  is  the  special  seat  of  mis- 
chief, something  in  the  rhythm,  in  the 
sounds,  and  in  the  dimensions  of  the  heart, 
suggests  the  presence  of  aortic  disease. 

There  is  even  less  to  be  said  in  regard 
to  the  treatment  of  arterial  degeneration, 
than  in  regard  to  its  symptoms.  All  that 
need  be  stated  on  this  head  is,  that  the 
patient  in  whom  such  arterial  disease  is 
suspected  should  guard  against  all  excite- 
ment, mental  and  bodily,  that  he  should 
give  way  to  no  excess  of  any  kind,  and 
that  he  should  endeavor  to  live  quietly, 
and  regularly,  and  temperately. 

There  is  another  form  of  arterial  de- 
generation, known  as  the  waxy,  larda- 
ceous,  or  so-called  "amyloid"  degenera- 
tion, which,  so  far  as  ^^•e  know,  has  only 
been  hitherto  detected  certainly  in  the 
capillary  vessels,  and  in  the  minutest  ar- 
teries. So  far  as  this  is  a  disease  of  the 
vascular  system,  it  may  be  regarded  in  the 
light  of  a  pathological  curiosity  only,  inas- 
nmch  as  it  leads  to  no  symptoms  referable 
to  the  bloodvessels.  It  is  seen  constantly 
in  the  kidneys,  in  the  liver,  and  in  the 
spleen,  when  these  viscera  are  the  subjects 
of  the  form  of  degeneration  in  question. 
It  seems,  indeed,  to  commence  in  the 
capillaries  and  small  vessels,   and  to  in- 
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volve  subsequently  only  the  other  tissues 
of  these  organs.  The  affected  vessels  be- 
come thickened  and  pellucid,  and  glassy- 
looking,  and  absorb  iodine  with  charac- 
teristic readiness,  assuming  a  peculiar 
reddish-brown  hue.  Virchow  maintained 
some  years  since,  that  the  matter  de- 
posited in  waxy  degeneration  is  cellulose  ; 
this  view,  however,  has  been  disproved, 
and  he  has  since  retracted  it.  Dr.  Ed- 
mund Montgomery  demonstrated  several 
years  ago,  at  the  Pathological  Society, 
that  the  waxy  or  "  amyloid"  material 
contained  mucli  cholesterine,  combined 
with  albuminous  matter.  And  he  re- 
garded it  as  identical,  or  nearly  so,  in 
chemical  composition  with  the  fatty-look- 
ing globules,  acted  on  by  polarized  light, 
which  occur  amongst  other  globules  in 
ordinary  atheroma.' 

AYaxy  degeneration  is  due  apparently 
to  the  influence  of  certain  conditions  of 
system ;  especially  of  those  which  attend 
the  later  stages  of  syphilis,  and  chronic 
tubercular  diseases,  and  of  that  which  is 
induced  by  wasting  suppuration,  espe- 
cially when  the  bones  are  involved. 

(3)  Changes  of  Dimension.  —  Alterations 
in  the  calibre  of  arteries  take  place  very 
frequently,  both  as  physiological  and  as 
morbid  processes.  As  instances  of  the 
former  may  be  mentioned,  the  enlarge- 
ment of  the  collateral  arteries  of  a  limb  in 
consequence  of  the  obliteration  of  tlie 
main  trunk,  the  alternate  enlargement 
and  diminution  of  the  utei'ine  arteries 
which  attend  the  development  and  subse- 
quent shrinking  of  the  gravid  uterus  ;  and 
the  atropliy  which  ensues  after  amputa- 
tion in  the  arteries  and  stumps.  Tlie 
latter  class  of  changes,  however,  the  class 
(that  is  to  say)  which  includes  morbid 
dilatations  and  morbid  contractions,  is 
that  which  mainly  interests  us  here. 

(a)  Enlargement. — An  artery  may  be 
more  or  less  generally  enlarged,  under 
which  circumstance  it  is  commonly  spoken 
of  as  being  dilated  ;  or  it  may  be  enlarged 
at  one  or  more  distinct  points,  and  the 
word  aneurism  is  then  employed  to  desig- 
nate every  such  enlargement. 

Dilatation.  —  Dilatation,  in  the  sense 
just  indicated,  is  not  uncommonly  met 
with  in  the  degenerated  arteries  of  old 
persons,  especially  perhaps  in  the  aorta, 
and  in  the  arteries  at  the  base  of  the 
brain.  The  arteries  thus  affected  are 
generally  somewhat  unevenly  dilated,  and 
present    in    consequence    an    irregularly 

1  Since  the  above  was  written,  Dr.  Marcet 
has  shown  that  the  lardaceous  material  is  es- 
sentially a  form  of  albumen  combined  with 
much  less  potash  and  phosphoric  acid,  and 
with  more  soda,  chlorine,  and  cholesterine 
than  an  albuminous  structure  in  health. 
Path.  Trans,  vol.  xxii.  p.  1. 


nodulated  or  knobby  contour.  Dilatatio 
is  apt  to  occur  also  in  a  series  of  arteric 
belonging  to  some  circumscribed  localiti 
when  by  their  aggregation  they  produc 
that  condition  which  is  commonly  know 
by  the  name  of  cirsoid  aneurism,  or  anei 
rism  by  anastomosis.  The  arteries  in  th: 
disease,  which  are  generally  in  thei 
origin  arteries  of  minute  size,  becom 
generally  and  extremely  dilated,  the 
elongate  and  become  tortuous,  and  ult 
mately  by  the  formation  of  new  anast( 
moses,  or  the  enlargement  of  those  whic 
originally  existed,  communicate  freel 
with  one  another  in  all  directions.  Th: 
dilatation  does  not  appear  to  be  attende 
with  any  structural  disease  of  the  arterii 
walls.  They  are,  however,  probably  a 
ways  very  much  thinner  than  those  ( 
healthy  arteries  of  the  same  size. 

Aneurism. — Circumscribed  dilatations  ( 
arteries,  or  aneurisms,  present  many  vi 
rieties  of  character  dependent  on  thei 
causes,  the  structure  of  their  parietei 
their  form,  and  some  other  conditions 
Hence,  in  reference  to  their  origin,  the 
have  been  called  idiopathic  or  traumatic 
in  reference  to  their  walls,  true  or  false  c 
diffused,  and  in  reference  to  their  form,  sac 
culated  or  fusiform  ;  and  they  have  bee 
classified  by  different  authors  in  accorc; 
ance  with  one  or  other  of  the  plans  thii 
indicated.  The  several  names  just  enr 
merated  are  in  common  use.  Of  then: 
some  are  employed  only  in  their  liters 
sense,  and  scarcely  need,  therefore,  an 
explanation  ;  but  two  or  three  of  ther 
not  only  convey  no  very  obvious  meaning 
but  have  been  used  in  such  different,  na 
opposite,  senses  by  different  authors,  tha 
their  i-etentionis  a  source  of  constant  con 
fusion.  The  names  to  which  we  her 
specially  refer  are  those  of  true,  false,  an 
diffused  aneurisms.  By  Scarpa,  and  othe 
earlier  writers,  the  term  true  was  appliei 
to  those  ordinary  forms  of  aneurism  ii 
which,  as  a  rule,  the  middle  coat  of  th 
artery  is  deficient,  or  in  which,  at  al 
events,  the  walls  of  the  aneurism  do  no 
include  all  the  layers  constituting  the  ar 
terial  wall ;  and  the  term  false  was  usei 
of  that  comparatively  rare  form  of  aneu 
rism,  in  which  the  walls  are  formed  of  al 
the  arterial  tunics.  Hodgson,  however 
and  subsequent  writers  on  the  subject 
have,  unfortunately,  exactly  transposec 
the  use  of  these  words,  and  have  callei 
that  true  aneurism  which  Scarpa  describei 
as  false,  and  that  false  which  he  describei 
as  true.  The  terms  true  and  false  ar 
still  constantly  employed,  and  general!; 
inexactly.  Obviously  it  would  be  conve 
nient  to  drop  them  altogether.  The  tern 
"diffused  aneurism,"  again,  has  beei 
used  in  various  senses.  Thus,  by  some,  i 
has  been  used  to  signify  that  diffusion  o 
blood  which  takes  place  when  an  artery 
or  an  aneurism,  ruptures  into  the  cellula: 
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tissue — a  condition  to  whicii,  as  Mr. 
Holmes  properly  insists,  the  term  of  rup- 
tured artery  or  aneurism  is  properly  ap- 
plicable. By  others,  however,  it  is  em- 
ployed to  designate  those  cases  in  whicli 
after  such  a  rupture  the  patient  survives 
sufficiently  long  for  the  space  into  which 
the  blood  has  escaped  to  become  circum- 
scribed by  inflammatory  induration,  and 
thus  to  be  converted  into  a  cavity  main- 
taining a  free  communication  with  the 
ruptured  vessel.  In  this  latter  sense  we 
shall  continue  to  employ  it. 

An  ordinary  or  Sacculated  Aneurism  is 
a  circumscribed  dilatation  of  an  artery, 
involving"  generally  a  well-deflned  area  of 
the  arterial  walls,  and  limited  generally 
to  one  side,  or  a  portion  of  one  side  only. 
"When  small  in  proportion  to  the  artery 
from  whicli  it  springs,  it  may  be  more  or 
less  hemispherical,  or  thimble-shaped,  its 
orifice  being  its  broadest  part.  But 
sometimes  while  it  is  yet  small,  and  gen- 
erally when  it  becomes  large,  it  assumes 
a  rounded,  or  even  completely  globular 
form,  and  then  opens  into  the  artery  with 
which  it  is  connected  by  an  oval  orifice, 
less  in  breadth  than  the  aneurism  itself — 
sometimes  very  much  less — and  with  its 
long  diameter  corresponding  in  direction 
with  the  channel  of  the  artery.  Some- 
times from  the  enlarging  sac  yielding 
more  readily  at  one  or  more  points  than 
elsewhere,  the  original  aneurism  may 
have  other  aneurisms,  as  it  were,  spring- 
ing from  it ;  sometimes  the  irregular  re- 
sistance opposed  to  its  growth  by  sur- 
rounding parts  compels  its  enlargement 
in  certain  directions  rather  than  in  others; 
and  from  these,  or  other  causes,  aneurisms 
may  come  to  assume  almost  any  variety 
of  shape.  Their  size  varies  within  very 
wide  limits.  As  a  rule,  it  may  be  con- 
sidered that  the  largest  arteries  yield  the 
largest  aneurisms  ;  but  this  is  a  rule  liable 
to  exceptions,  of  which,  perhaps  the  most 
notable  is,  that  aneurisms  springing  from 
the  commencement  of  the  aorta  are  almost 
always  fatal  from  rupture  while  they  are 
still  very  small.  They  vary,  roughly 
speaking,  from  the  size  of  a  child's,  or  of 
an  adult's,  head  to  that  of  a  pea  or  less. 
Their  orifice  is  generally  round  or  oval, 
though  perhaps  somewhat  irregularly  so. 
Sometimes  this  is  bounded  by  a  well-de- 
fined or  tumid  margin ;  but  sometimes 
the  cavity  of  the  artery  gradually  dilates 
into  the  aneurism,  and  the  orifice  (though 
still  defined  above  and  below  by  an  abrupt 
Kne)  is  undistinguishable  laterally,  and 
formed  simply  by  the  divergence  in  this 
situation  of  the  arterial  walls.  Various 
descriptions  have  been  given  of  the  com- 
position of  the  walls  of  such  aneurisms  as 
are  under  consideration.  Some  authors, 
indeed,  enumerate  every  conceivable  vari- 
ety of  composition,  from  that  in  which  it 
is  formed  of  all  three  coats,  to  that  in 


which  it  is  formed  of  one  coat  only.  "We 
need  not  follow  them.  As  a  rule,  an  idio- 
pathic aneurism,  when  in  an  early  stage 
of  formation,  or  while  it  remains  small 
presents  a  lining  membrane  which  is  con- 
tinuous at  the  margins  of  the  aneurismal 
orifice  with  the  lining  membrane  of  the 
artery  ;  and  if  the  artery  be  macerated, 
or  is  slightly  decomposed,  the  membrane 
may  be  detached,  and  will  be  found  to 
form  a  complete  cast  of  the  cavity.  This 
lining  membrane  is  generally  thicker  and 
softer  than  that  of  the  artery  itself,  and 
perhaps  more  translucent ;  but  it  presents 
little  or  no  structural  difference.  In 
larger  aneurisms  the  inner  surface  is  still 
generally,  in  the  greater  part  of  its  extent, 
more  or  less  polished  ;  but  though  still 
necessarily  continuous  with  that' of  the 
artery,  becomes  for  t.he  most  part  quite 
inseparable  from  the  tissues  which  it 
lines.  Very  often,  even  in  commencing 
aneurisms,  the  middle  coat  of  the  artery 
terminates  in  the  thickened  rim  which 
bounds  its  orifice  ;  sometimes  it  may  be 
traced  for  a  variable  and  even  consider- 
able distance  on  to  the  aneurism  ;  and 
sometimes  flakes,  of  what  appears  to  be 
the  middle  coat,  are  scattered  here  and 
there  irregularly  over  the  whole  circum- 
ference of  the  tumor.  It  may  be  stated 
that,  as  a  rule,  the  middle  coat  is  either 
deficient  or  presents  traces  of  its  presence 
only.  The  external  arterial  tunic  is  that 
which  mainly  and  most  uniformly  forms 
the  wall  of  any  aneurism.  At  first  prob- 
ably it  exists  there  in  an  unaltered  condi- 
tion. But  as  the  tumor  grows,  and  as 
this  coat  becomes  stretched,  additional 
connective  tissue  becomes  added  to  it  and 
incorporated  with  it,  so  that  it  becomes 
thickei-  and  more  resisting  than  the  outer 
coat  of  the  artery  itself.  And  as  the 
tumor  continues  to  grow  and  presses  upon 
neighboring  organs  and  tissues,  these  or 
portions  of  them  become  compressed  and 
indurated,  and  contribute  to  the  forma- 
tion of  its  walls. 

A  Diffused  Aneurism  may  be  of  any  size 
or  any  shape ;  it  may  originate  as  such 
directly  from  an  artery,  and  not  very  un- 
frequently  it  becomes  superadded  to  an 
ordinary  aneurism  as  a  consequence  of 
rupture  of  its  walls  ;  indeed,  it  is  a  very 
common  thing  to  observe,  in  large  aneur- 
isms, that  the  proper  parietes  are  here 
and  there,  over  some  well-defined  area, 
deficient,  and  replaced  by  condensed, 
blood-infiltrated  tissue  belonging  to  the 
parts  in  which  the  aneurism  is  imbedded. 
The  parietes  of  a  diffused  aneurism  con- 
sist simply  of  the  tissues  whicli  happen  to 
have  limited  the  escape  of  blood,  and 
which  have  become  to  some  extent  infil- 
trated with  blood,  indurated  and,  accord- 
ing to  their  age,  more  or  less  fibrous. 

A  Fusiform  Aneurism  is  an  aneurism  in 
which  the  entire  circumference,  or  the 
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greater  part  of  the  circumference,  of  an 
artery  becomes  for  a  limited  and  tolerably 
well-deflned  part  of  its  length,  dilated. 
Such  an  aneurism  is  generally  more  or 
less  irregular  in  form,  and  indeed  approx- 
imates in  structure  and  in  mode  of  forma- 
tion to  that  condition  which  we  have 
already  described  under  the  head  of  Dila- 
tation. It  may,  however,  like  an  ordi- 
nary sacculated  aneurism,  become  very 
large  ;  and  this  enlargement  may  be  due 
either  to  its  progressive  general  increase, 
or  to  the  superaddition  of  a  sacculated 
aneurism.  As  might  be  supposed,  aneu- 
risms of  this  kind  may  comprise  in  their 
parietes  all  the  arterial  coats,  and  proba- 
bly in  the  beginning  always  do  so ;  but, 
in  their  onward  progress,  their  parietes 
naturally  tend  to  become  identical  with 
those  of  the  sacculated  variety. 

A  modification  of  the  fusiform  aneurism 
is  occasionally  observed  in  the  aortic  arch 
in  cases  where  the  aorta  is  grea,tly  con- 
tracted or  obliterated  at  the  point  of  en- 
trance of  the  ductus  arteriosus.  The 
arch  in  these  cases  becomes  generally  and 
considerably  dilated,  sometimes  so  much 
so  as  to  be  capable  of  containing  the  fist ; 
the  walls  undergo  great  attenuation,  but 
(excepting  accidentally)  remain  free  from 
atheromatous  or  other  unhealthy  deposit, 
and  whole. 

Aneurisms  may  be  produced  by  acci- 
dent, or  spontaneously  ;  and  perhaps  not 
very  unfrequently  in  the  course  of  the 
complete  development  of  an  aneurism 
both  causes  may  have  operated  in  various 
degrees.  In  other  words,  accidental  oc- 
currences are  more  liable  to  produce 
aneurisms  in  arteries  which  are  already 
diseased,  and  in  a  condition  favorable  to 
the  spontaneous  origin  of  aneurism,  than 
they  are  in  healthy  arteries ;  and  when 
aneurisms  have  already  formed,  their  en- 
largement is  not  very  unfrequently  in  part 
due  to  the  occurrence  of  accidental  rup- 
tures. Accidental  aneurisms  are  often 
met  with  in  the  popliteal  artery,  and 
other  large  arteries  of  the  extremities, 
and  in  the  aorta,  as  the  result  of  a  strain, 
in  which  probablj'  the  middle  coat  has 
been  lacerated  ;  and  it  may  occur  in  any 
artery  as  the  consequence  of  a  wound. 
In  cases  of  idiopathic  aneurism,  the  es- 
sential cause  of  the  disease  is,  doubtless, 
deficiency  of  resisting  power  in  the  mid- 
dle coat  of  the  artery  at  the  seat  of  aneu- 
rism, as  compared  with  the  dilating  power 
of  the  blood  to  which  it  is  opposed.  The 
operation  of  this  cause  is  shown  in  its 
simplest  form  in  the  instance  already 
quoted,  in  which  an  aortic  arch,  other- 
wise healthy,  becomes  dilated  in  conse- 
quence of  the  obliteration  of  its  further 
extremity.  But  idiopathic  dilatation  and 
idiopathic  aneurism  most  commonly  arise 
in  connection  with  atheromatous  and  os- 
siflc  deposits.     When  these  are  all  exten- 


sive, the  middle  coat,  even  when  not  ol 
viously  itself  the  seat  of  such  deposits 
loses  both  its  contractile  and  elasti 
powers,  and  is  then  apt  to  yield  unde 
the  constant  impulse  of  the  blood.  ] 
becomes  attenuated,  its  fibres  separat 
from  one  another,  and,  as  the  tumor  b( 
comes  larger,  either  wholly  or  in  pai 
disappear.  For  a  time,  no  doubt,  tb 
thickening  of  the  inner  coat,  due  to  ath( 
romatous  or  earthy  change  in  it,  protect 
the  feeble  middle  coat  from  the  injuriou 
operation  of  the  dilating  force.  But,  aftc 
a  while,  the  atheromatous  inner  coat  b« 
comes  eroded  and  removed,  or  the  athen 
matous  collection  between  it  and  the  mic 
die  coat  becomes  discharged  into  th 
artery,  or  the  bony  plate  becomes  pai 
tially  or  entirely  detached  ;  and  in  one  ( 
these  ways,  or  in  some  other  way,  th 
protecting  influence  is  removed  from  th 
enfeebled  middle  coat,  which  then  begin 
to  expand.  It  is  not,  however,  absolute] 
necessary  that  the  removal  of  the  internf 
coat  should  even  in  cases  of  atherom 
precede  the  formation  of  aneurism  ;  it  i 
merely  neeessarj'  that  its  own  resistin 
power  should  not  be  sutHciently  great  t 
compensate  for  the  loss  of  this  power  i 
the  middle  coat.  It  may  he  added,  tha 
any  other  condition  tending  to  enfeebl 
the  middle  arterial  tunic  may  be  a  cans 
of  aneurism.  Thus  aneurisms  arise  as 
result  of  inflammation  involving  the  wall 
of  arteries  ;  and  Tufnell,  Holmes,  and  J 
W.  Ogle  have  all  published  cases  in  whic! 
aneurisms  seem  to  have  supervened  i: 
this  way  from  embolia.  Sometimes  a: 
artery  may  be  opened  by  ulceration  com 
mencing  from  without,  and  thus  a  diflus& 
aneurism  may  be  produced. 

When  once  an  aneurism  has  begun  i 
almost  always  undergoes  gradual  enlarge 
ment.  Up  to  a  certain  point,  as  has  beei 
already  shown,  its  parietes  are  for  th 
most  part  derived  solely  from  those  of  th 
artery  out  of  which  it  has  originated 
but  soon,  in  its  progress,  it  begins  to  pres 
on  and  displace  neighboring  organs,  am 
then  to  appropriate  them,  as  it  were,  ii 
the  formation  of  its  walls.  Its  enlarge 
ment  may  be  almost  unlimited  when  it  i 
developed  in  the  substance  of  cellular  tis 
sue,  as  behind  the  peritoneum,  or  wliei 
its  chief  growth  is  subcutaneous;  bu 
when  it  projects  towards  serous  surfaces 
or  presses  upon  mucous  channels,  it  tend 
comparatively  early  to  open  into  them 
The  ultimate  tendency,  indeed,  of  al 
aneurisms  is  to  rupture.  Often,  as  ha 
been  pointed  out,  partial  ruptures  occu 
into  cellular  tissue,  and  the  additiona 
cavities  thus  formed  become  circum 
scribed  and  taken  into  that  of  the  origina 
tumor.  Often  an  aneurism  opens  by  i 
sudden  tear  into  a  serous  cavity,  as  tha 
of  the  pericardium,  the  pleurse,  or  thi 
peritoneum ;  but  perhaps  more  frequentl; 
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the  rupture  takes  place  into  the  sub-serous 
tissue,  tlie  blood  accunuilatiug  therein 
and  Anally  escaping  thence  by  a  subse- 
quent rupture  into  the  serous  cavity  itself. 
Often  again  an  aneurism,  after  gradually 
pressing  upon  a  mucous  canal,  opens  into 
it  through  the  formation  and  separation 
of  a  slough  between  them.  In  this  way 
thoracic  aneurisms  frequently  open  into 
the  trachea,  bronchial  tubes, or  (esophagus ; 
and  abdominal  aneurisms  occasionally  dis- 
charge themselves  into  some  lower  part  of 
the  alimentary  canal.  Occasionally,  too 
(but  this  is  usually  a  very  late  event),  au 
aneurism  bursts  externally,  having  pre- 
viously by  its  pressure  caused  the  forma- 
tion of  a  cutaneous  slough.  In  rare  cases 
an  aneurism  opens  into  an  artery,  a  vein, 
or  even  into  the  heart  itself.  These  latter 
events  are  most  common  in  aneurisms  of 
the  aortic  arch.  But  aneurisms  produce 
mischief  not  merely  by  bursting  and  caus- 
ing fatal  hemorrhage.  They  are  apt,  by 
pressing  on  various  organs,  to  produce 
efi'ccts  referable  to  these  organs ;  thus 
when  developed  on  the  under  surface  of 
the  brain,  they  may  produce  eclampsia, 
or  interfere  with  vision  or  with  hearing, 
or  lead  to  some  other  nervous  phenomena; 
thus  wlien  developed  in  the  tliorax  they 
may  compress  the  trachea  or  the  oesopha- 
gus, and  so  impede  respiration  or  SAval- 
lowing,  they  may  involve  the  recurrent 
laryngeal  nerve  or  the  sympathetic,  and 
induce  certain  characteristic  symptoms 
which  will  be  elsewhere  detailed ;  and 
they  may  compress,  and  lead  to  oblitera- 
tion of  venous  trunks,  and  thus  induce 
dilatation  of  tributary  and  anastomotic 
veins,  and  oedema  of  the  parts  beyond  the 
seat  of  obstruction.  The  effect  of  aneu- 
risms on  bones  is  curious.  It  is  well 
known  that,  as  they  enlarge  and  press 
upon  bones,  they  cause  their  erosion  and 
gradual  disintegration  ;  that  in  this  way 
a  thoracic  aneurism  will  destroy  more  or 
less  completely  the  bodies  of  two  or  three 
vertebra",  and  may  even,  in  consequence 
of  this  destruction,  burst  into  the  verte- 
bral canal ;  that  it  will  destroy  portions 
of  the  sternum,  of  the  ribs,  or  of  the  clavi- 
cles. "Whilst  this  destruction  is  in  pro- 
gress, the  eroded  surface  of  bone  lies 
exposed  in  the  aneurism,  forming  a  seg- 
ment of  its  walls  ;  and  not  unfrequently 
a  partially  destroyed  clavicle  or  rib  is 
found  projecting  into  the  interior  of  an 
aneurism. 

Occasionally  aneurisms  undergo  spon- 
taneous cure.  To  understand  this  it  is 
necessary  to  consider  the  changes  which 
take  place  within  their  cavities.  Some- 
times after  death  aneurisms  are  found 
empty,  or  filled  only  with  perfectly  coagu- 
lated blood  or  mere  2^ost-mortem  coaguluni. 
Sometimes,  on  the  other  hand,  they  are 
lined  with  laminated  clots.  These  con- 
sist of  a  series  of  more  or  less  imperfect 


layers,  which  lie  one  within  the  other 
concentric  with  the  aneui'ismal  walls. 
They  are  pretty  firmly  attached  to  one 
another,  but  admit  of  separation,  and  the 
outer  one  is  generally  somewhat  firmly 
united  with  the  lining  membrane  of  the 
aneurism.  They  consist  of  a  toughish 
fibrinous  material,  of  which  the  outer 
layers  are  thin  and  more  or  less  buff-col- 
ored, the  inner  becomes  thicker  and  softer 
and  redder  as  they  approach  the  channel 
through  which  the  blood  is  still  passing. 
The  amount  of  these  clots  varies  very 
much ;  sometimes  there  are  merely  two 
or  three  layers,  so  that  the  cavity  of  the 
aneurism  is  scarcely  encroached  on  by 
them  ;  at  other  times  they  fill  the  greater 
part  of  the  cavity ;  and  occasionally  they 
are  so  abundant  as  completely  to  obliterate 
it :  the  innermost  laminse  filling  up  the 
orifice  of  the  aneurism  and  lying  flush 
with  the  general  surface  of  the  artery,  or 
even  forming  an  irregular  projection  into 
its  channel.  Clots  of  this  kind  are  very 
commonly  observed  in  sacculated  aneu- 
risms, but  they  are  not  invariably  present 
in  them,  and  very  large  sacculated  aneu- 
risms are  sometimes  wholly  free  from 
them.  Fusiform  aneurisms  are  almost 
always  without  them.  It  need  scarcely 
be  said  that  these  clots  are  distinctly  de- 
posited from  the  blood.  The  cause  of 
their  deposition  is  probably  twofold.  In 
the  first  place  it  is  a  recognized  fact  that 
blood  tends  to  coagulate  upon  rough  or 
diseased  surfaces;  thus  upon  mere  athero- 
matous patches  occurring  in  an  otherwise 
healthy  artery  coagula  are  sometimes 
seen  to  have  formed.  In  the  second 
place,  from  the  fact  that  these  coagula 
are  far  more  common  in  aneurisms  which 
communicate  with  an  artery  by  a  com- 
paratively small  oritice,  than  in  those 
which  are  mere  fusiform  dilatations,  it 
may  be  taken  for  granted  that  stagnation 
of  blood  tends  to  encourage  the  deposition 
of  flbrine.  The  formation  of  these  clots 
depends  then,  probably,  in  some  cases  on 
one  of  these  causes,  in  some  on  the  other 
of  these  causes,  but  generally,  doubtless, 
upon  the  concurrence  of  the  two.  It  may 
be  added  that  the  presence  of  a  layer  of 
fibrine  is  probably  the  most  efficient  cause 
of  all  in  determining  fibrinous  deposition; 
just  as  a  nucleus  of  calcareous  matter  in 
the  bladder  attracts  to  itself  similar  mat- 
ter which  otherwise  would  have  been  re- 
tained in  solution  in  the  urine. 

The  formation  of  these  clots  in  quantity 
no  doubt  frequently  opposes  an  important 
barrier  to  the  growth  of  an  aneurism;  and 
as  has  been  shown  they  sometimes  form 
so  abundantly  as  completely  to  obliterate 
its  cavity.  In  the  latter  way  a  sponta- 
neous cure  may  sometimes  be  effected ; 
but  it  is  doubtful  if  such  cures  would  gen- 
erally prove  permanent ;  for  they  are 
mostly  observed    in    persons  who  have 
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been  confined  to  bed  some  time  previous 
to  death,  and  the  clots  on  which  they  de- 
pend are  generally  not  very  difficult  of 
detachment.  But  indeed,  on  the  other 
hand,  it  is  occasionally  in  consequence  of 
such  a  detachment  that  an  aneurism  be- 
comes cured  ;  the  mass  of  clot,  or  a  por- 
tion of  it,  shifts  its  position,  and  blocks 
up  the  artery  upon  which  the  aneurism  is 
seated,  leading  at  the  same  time  to  oblit- 
eration of  the  arterial  canal  and  of  the 
aneurism.  Sometimes,  again,  an  aneurism 
becomes  cured  by  itself  compressing  the 
arterial  tube  either  above  or  below  its 
orifice. 

Aneurisms  may  occur  in  any  artery; 
but  much  more  frequently  in  certain  ar- 
teries than  in  others.  Generally,  it  may 
be  said  that  those  arteries  whicli  are  most 
prone  to  atheromatous  and  earthy  degen- 
erations are  those  which  are  most  prone 
to  aneurismal  dilatation.  Such  are  the 
aorta,  especially  its  arch,  the  innominate, 
carotid,  and  subclavian  arteries,  the  cob- 
liac  axis,  the  common  iliacs,  and  the  ar- 
teries at  the  base  of  the  brain.  But  the 
proneness  to  aneurism  is  not  solely  in 
proportion  to  the  proneness  to  degenera- 
tion ;  for  in  consequence  of  the  compara- 
tive violence  of  the  impulse  to  which 
arteries  near  the  centre  of  circulation  are 
exposed,  these  incur  a  special  risk  which 
those  further  removed  escape  ;  and  again, 
in  consequence  of  the  position  and  con- 
nections of  certain  arteries  (as  the  popli- 
teal) they  are  exposed  to  danger  of  various 
kinds  of  violence  to  which  many  other  ar- 
teries are  exposed  little,  if  at  all.  But 
we  repeat  that  aneurisms  may  arise  in 
almost  any  artery.  Besides  those  named, 
or  indicated,  aneurisms  are  met  with  in 
the  mesenteric  artery  and  its  branches, 
in  the  coronary  arteries  of  the  heart,  in 
the  ophthalmic  artery,  and  in  one  case 
we  found  one  in  the  course  of  one  of  the 
small  arteries  in  the  substance  of  the 
cerebellum.  The  pulmonary  system  of 
arteries  is  very  rarely  the  seat  of  aneu- 
risms ;  still,  they  are  occasionally  met 
with  both  in  its  trunk  and  in  its  branches. 
These  arteries  are  more  frequently  di- 
lated. 

Aneurisms  occur  much  more  frequently 
during  middle  age  and  in  declining  years 
than  in  the  earlier  periods  of  life  ;  but 
they  are  far  more  uncommon  (in  the  la- 
boring classes  especially)  between  the 
ages  of  thirty  and  forty.  And  still  younger 
persons,  even  children,  do  not  wholly  es- 
cape. They  atfect  men  more  frequently 
than  women.  This  is  especially  true  of 
aneurisms  of  the  extremities,  which  are 
mostly  the  result  of  violence. 

The  local  indications  of  an  aneurism, 
when  it  is  seated  in  some  accessible  part, 
consist  in  the  presence  of  a  dilating  pul- 
satile tumor,  attended  frequently  when  it 
is  developed  in  the  course  of  large  arteries 


by  a  murmur  synchronous  with  the  sys 
tole  of  the  heart.  But  in  the  case  of  man' 
aneurisms,  as  of  those  within  the  skull 
and  in  other  inaccessible  situations,  theS' 
indications  fail  us  entirely.  The  othe 
symptoms  of  aneurism  can  scarcely  b 
usefully  considered  here,  inasmuch  a 
they  are  in  part  those  due  to  degeneratei 
arteries  generally,  in  part  those  which  ar 
due  to  the  pressure  of  the  aneurism  oi 
surrounding  organs  and  tissues  (and  thes 
symptoms  will  necessarily  vary  with  th 
situation  of  the  aneurism),  and  in  par 
also  those  which  may  arise  from  thei 
rupture  (and  these  again  must  vary  ac 
cording  to  the  part  into,  or  in  connectio: 
with  which,  the  rupture  takes  place). 

It  is  difficult  also  to  consider  usefully  ii 
a  short  space  the  treatment  of  aneurism 
Indeed,  we  are  compelled  to  pass  over  ii 
silence  the  important  subject  of  their  sui 
gical  treatment.  With  regard  to  aneu 
risms  which  are  beyond  the  reach  of  sur 
gery,  the  essential  objects  to  be  held  ii 
view  are,  first,  to  prevent  their  increase 
and  second,  to  promote  their  oblitoratioi 
by  the  deposition  of  clots  within  them 
These  ends  can  only  be  attained,  so  far  a 
we  know,  by  maintaining  as  much  as  pof 
sible  rest  of  body  and  of  mind,  especial! 
by  quieting  the  circulation  and  prevent 
ing  any  such  bodily  movements  as  ar 
likely  to  affect  the  aneurism  immediatelj 
When  aneurisms  approach  the  surface 
the  application  of  ice  or  other  sedative 
over  them,  galvano-puncture,  and  the  in 
troduction  even  of  foreign  bodies,  as  c 
threads  or  wire,  may  aid  coagulation 
At  one  time  it  was  supposed  that  the  fre 
quent  abstraction  of  blood,  and  the  use  c 
a  low  diet,  were  important  adjuncts  ii 
promoting  the  cure  or  retarding  the  prog 
ress  of  aneurisms.  Such  was  Valsalva' 
method.  But  modern  physicians,  an< 
among  these  must  be  specially  mentioned 
Dr.  Stokes,  have  generally  found  reaso: 
to  disapprove  of  this  plan  of  treatmeni 
and  to  prefer  (as  it  seems  to  us  with  rea 
son)  the  use  of  a  nutritious  and  even  of 
generous  diet,  and  abstinence  from  bleed 
ing  and  other  hurtful  drains  on  th 
system. 

Before  concluding  the  subject  of  aner 
rism,  it  is  necessary  to  consider  two  o 
three  abnormal  conditions  of  artery  t 
which  the  term  Aneurism  is  with  more  c 
less  inappropriateness  commonly  appliec 
These  are  dissecting  aneurism,  aneurismt 
varix,  varicose  aneurism,  and  cirsoid  anev 
rism,  or  aneurism  by  anastomosis. 

Dissecting  Ane^irism  occurs  chiefly, 
not  entirely,  in  the  aorta.  It  commence 
(generally  in  connection  with  degenerf 
tive  disease,  but  sometimes  when  the  vei 
sel  is  simply  dilated)  in  a  rupture  of  th 
internal  coat,  through  which  blood  : 
forced  between  the  middle  and  outc 
coats,   or    rather  (as    Dr.   Peacock    ha 
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shown)  into  the  substance  of  the  middle  | 
coat,  wliere  it  accumulates,  separating 
the  internal  and  external  coats  i'rom  one 
another.  Sometimes  the  resulting  sepa- 
ration is  slight,  extending  beyond  the 
ruptured  orifice  ;  sometimes  it  is  very  ex- 
tensive, "  dissecting  the  coats  of  the 
aorta  from  the  arcli  to  the  bifurcation, 
anil  extending  even  into  the  iliac  arteries. 
Such  an  aneurism  may  after  a  while  un- 
dergo a  further  rupture,  either  externally 
through  the  outer  coat,  or  internally 
through  the  inner  coat,  and  thus  commu- 
nicate by  a  second  orifice  with  the  inte- 
rior of  the  artery.  Sometimes  the  accu- 
mulation of  blood  in  the  substance  of  the 
walls  is  so  great  that  the  artery  becomes 
obstructed. 

Varlro.ie  Aneurism  and  Anewismal  Vfi- 
rix,  are  names  which  have  been  applied 
to  the  very  rare  conditions  which  follow 
on  the  establishment  of  a  communication 
between  a  neighboring  artery  and  vein. 
Such  a  communication  may  (as  the  result 
of  disease)  take  place  between  an  aortic 
aneurism  and  the  superior  cava,  and  (as 
the  result  of  accident)  between  certain  of 
the  arteries  and  veins  of  the  extremities. 
It  used  occasionally  to  result  from  wound- 
ing the  artery  through  the  vein,  at  the 
bend  of  the  elbow,  in  the  operation  of 
phlebotomy.  To  tlie  case  in  which  the 
artery  opens  immediately  into  the  vein, 
the  term  aneurismal  varix  is  applied  ;  to 
that  in  which  an  aneurismal  cavity  lies 
between  the  communicating  vessels,  the 
term  varicose  aneurism. 

Of  Cirsoid  Aneurism  we  have  already 
spoken.  This  is  sometimes  a  congenital 
affection  ;  sometimes  arises  without  any 
obvious  cause  at  various  times  after  birth, 
and  even  in  adult  life  ;  and  it  may  appear 
in  various  parts  of  the  body,  as  in  the  or- 
bit, in  the  fingers,   and  elsewhere,   but 


most  frequently  in  the  scalp.  A  remark- 
able case  is  recorded  in  the  "  Patholocical 
Transactions,"  where  nearly  the  whole  of 
one  of  the  lower  extremities  was  involved. 
(6)  C'fintruction  and  Oechisidn. — These 
conditions  may  be  produced  in  a  variety 
of  ways,  of  which  some  have  already  been 
partially  considered.  Their  more  import- 
ant causes  we  will  here  enumerate,  leav- 
ing what  little  we  have  to  saj'  about  the 
symptoms  and  treatment  of  obstruction 
till  we  come  to  consider  the  subjects  of 
thrombosis  and  embolia.  Occlusion  of 
arteries  is  sometimes  a  congenital  defect ; 
sometimes  it  is  the  result  of  injury  ;  some- 
times it  arises  from  the  pressure  of  some 
hard  tumor  growing  external  to  the  ar- 
tery, or  from  the  artery  becoming  com- 
pressed by,  or  involved  in,  some  carcino- 
matous or  other  growth  ;  not  unfrequently 
it  takes  place  in  the  course  of  atheroma- 
tous and  earthy  degeneration,  as  a  conse- 
quence either  of  excessive  thickening  of 
the  lining  membrane  of  the  artery,  or  of 
the  partial  detachment  of  diseased  patches, 
or  of  the  formation  of  clots  in  connection 
therewith.  To  such  obstructions  of  the 
arteries  of  the  lower  extremities,  senile 
gangrene  is  perhaps  always  due  ;  a  simW 
lar  condition  of  the  coronary  arteries  of 
the  heart  leads  now  and  then  to  local 
patches  of  degeneration  and  to  rupture  of 
the  heart  ;  and  a  similar  condition  of  ar- 
teries of  the  brain,  to  circumscribed  soft- 
ening of  that  organ.  Lastly,  occlusion  is 
not  unfrequently  due  either  to  the  forma- 
tion of  clots  in  arteries  (thrombosis)  at 
the  seat  of  obstruction,  or  to  the  impac- 
tion in  arteries  of  clots  and  other  matters 
brought  to  them  from  some  comparatively 
remote  portion  of  the  vascular  system 
(embolia).  These  last  two  causes  of  ob- 
struction will  be  considered  under  the 
head  of  "  Thrombosis  and  Emboha." 
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(1)  Inflammation. — The  term  "Phle- 
bitis" was  formerly  used,  like  the  term 
"Arteritis,"  in  a  much  wider  and  much 
looser  sense,  and  much  more  inaccuratelj% 
than  it  is  for  the  most  part  at  the  present 
day.  It  signified  then  a  disease  of  the 
gravest  import ;  for  it  was  the  common 
designation  of  most  cases  of  what  is  now 
called  pyemia,  of  many  obscure  fatal  cases 


in  which  it  was  erroneously  supposed  that 
inflammation  had  crept  from  some  distant 
vein  to  the  heart,  and  of  many  cases  of 
what  would  now  be  termed  thrombosis  or 
embolia.  It  included  also  true  Phlebitis, 
or  inflammation  of  the  veins  :  the  disease 
which  alone  we  now  propose  to  consider. 
Phlebitis,  in  this  latter  limited  sense, 
is  a  morbid  condition  of  vein,  due  some- 
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times  to  constitutional,  causes,  sometimes 
commencing  from  witliin  the  vein,  some- 
times from  without,  attended  witli  impor- 
tant changes  in  the  venous  walls,  and 
frequently  with  more  or  less  of  inflamma- 
tory mischief  external  to  the  vessel,  and 
with  coagulation  of  blood  or  other  morbid 
phenomena  within  it. 

The  changes  which  indicate  the  pres- 
ence of  inflammation  affect  the  outer  vas- 
cular region  of  the  venous  walls  in  a  far 
higher  degree  than  they  do  the  inner  re- 
gion which  is  devoid  of  capillary  vessels. 
When  inflamed,  the  walls  become  thick- 
ened (sometimes  several  times  thicker 
than  in  health),  congested  externally, 
infiltrated  with  inflammatory  exudation, 
and  softened ;  sometimes  suppuration 
takes  place  in  them,  sometimes  they  be- 
come disintegrated,  or  ulcerated  and  per- 
forated, or  entirely  destroyed.  If  the 
inflammation  be  a  chronic  process,  the 
exudaticm  in  the  walls  assumes  a  fibroid 
character,  and  the  walls  get  indurated  as 
well  as  thickened. 

G-enerally  while  these  changes  are  in 
progress,  the  connective  tissue,  with  which 
the  vessel  is  surrounded,  partakes  in  the 
inflammatory  processes,  and  consequently 
becomes  congested,  infiltrated,  and,  ac- 
cording to  circumstances,  indurated  and 
brawny,  or  the  seat  of  suppuration.  At 
the  same  time,  too,  changes  for  the  most 
part  take  place  within  the  vessel.  Blood 
coagulates  there  and  clings  to  its  lining 
membrane  ;  a  clot  filling  up,  and  it  may 
be  distending  and  occluding  the  vein,  be- 
comes thus  established,  and  secondary 
phenomena  due  to  the  arrest  of  the  circu- 
lation ensue.  Clots  thus  formed  undergo 
various  changes,  which  will  be  afterwards 
more  fully  considered ;  sometimes  they 
remain  solid,  and  gradually  contract  and 
indurate  ;  sometimes  they  soften  and  be- 
come reduced  to  a  puriform  fluid  ;  and 
sometimes,  we  believe,  they  undergo  ac- 
tual suppuration. 

The  causes  of  phlebitis  are  very  various, 
and  influence  to  a  great  extent  its  degree, 
its  character,  and  its  progress.  Thus,  in 
some  instances,  it  is  due  simply  to  the 
afiected  vessel  being  pressed  upon,  or  sur- 
rounded, by  some  tubercular,  cancerous, 
aneurismal,  or  other  growth.  Then  gen- 
erally the  walls  of  the  vein  become  greatly 
thickened  and  indurated,  and  its  channel 
filled  with  a  clot,  which  is  usually  hard 
and  fibrinous,  and  closely  adherent  to  the 
lining  membrane.  Sometimes,  however, 
the  vessel  becomes  flattened  and  so  ob- 
structed, and  Clots  are  formed  only  beyond 
the  seat  of  obstruction.  Sometimes,  too, 
the  portion  of  vessel  chiefly  involved  be- 
comes entirely  destroyed  and  no  longer 

In  many  cases  phlebitis  is  consequent 
on  the  vein  being  involved  in  inflamma- 
tion (erysipelatous  or  other)  affecting  pri- 


marily  the  organ  or  tissue  in  which  the 
vein  is  included  ;  and  the  phlebitis  then 
tends  to  partake  more  or  less  in  the  char- 
acter of  the  surrounding  inflammation. 
The  sheath  of  the  vein  becomes  first  in- 
flamed, and  subsequently  the  inflamma- 
tory process  invades  successively  the  outer, 
middle,  and  internal  coats  ;  leading  some- 
times only  to  their  congestion  and  to  their 
thickening,  but  sometimes  resulting  in 
distinct  suppuration.  In  the  latter  case 
the  sheath  of  the  vessel  may  become  uni- 
formly infiltrated  with  pus,  or  present 
more  or  less  isolated  collections  of  that 
fluid,  and  pus  may  be  developed  in  the 
substance  of  the  outer  tunics  ;  and  occa- 
sionally as  a  result  of  this  tlie  venous  walls 
undergo  erosion  or  ulceration  from  with- 
out inwards,  and  a  communication,  or 
communications,  become  established  be- 
tween the  interior  of  the  vein  and  the 
parts  external  to  it.  When  the  inflam- 
mation extends  thus  from  without,  it 
sometimes  hajipens  that  the  outer  walls 
only  of  the  vein  are  involved ;  the  walls 
become  thickened  in  the  aggregate,  but 
the  lining  membrane  remains  smooth  and 
polished,  no  coagulum  forms,  and  the 
channel  remains  free.  More  frequently, 
however,  the  walls  become  aflected  in 
their  whole  thickness,  and  at  the  seat  of 
the  disease  a  clot  forms,  which  adheres 
and  blocks  up  the  canal  of  the  vein.  This 
clot,  as  before  stated,  tends  to  soften 
either  generally  or  in  certain  spots,  and 
thus  to  assume  the  character  of  an  ab- 
scess, or  of  a  collection  of  pus  bounded 
on  all  sides  by  coagulum,  or  by  a  layer  of 
inflammatory  lymph.  There  is  no  doubt 
that  in  nearly  all  these  cases  the  pus- 
like fluid,  and  the  more  solid  material 
bounding  it,  are  simply  the  consequence 
of  degenerative  processes  taking  place  in 
clots  deposited  from  the  blood.  But  occa- 
sionally true  pus  is  certainly  met  with  in 
this  situation.  Sometimes  this  is  due  to 
the  opening  of  an  abscess  into  a  vein  and 
the  consequent  conversion  of  a  limited 
portion  of  tlie  venous  system  into  an  ab- 
scess ;  but  sometimes  it  is  due,  we  believe, 
either  to  the  development  of  pus  from  the 
lining  membrane  of  the  vein,  or  to  sup- 
puration occurring  in  the  substance  of  the 
clot.  This  latter  condition  we  have  un- 
doubtedly observed  in  cases  of  erysipelas. 
Again,  phlebitis  may  result  from  local 
irritation,  from  poisoned  wounds,  or  from 
other  injuries.  The  inflammation  then 
affects  principally  the  sheath  of  the  ves- 
sel, which  becomes  congested  and  infll- 
trated  with  inflammatory  products,  and 
sometimes  undergoes  suppuration  ;  and  it 
tends  to  travel  along  the  sheath,  so  that 
presently  a  considerable  length  of  vein,  or 
a  system  of  veins,  may  become  affected. 
The  same  changes  take  place  in  this  case 
in  the  venous  walls,  and  in  the  interior  of 
veins,  as  have  been  already  considered. 
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In  other  cases,  again,  the  inflammation 
doubtless  commences  from  within,  the 
outer  portions  of  the  walls  of  the  veins 
becoming  involved  secondarily  to  the 
inner.  This  is  the  case,  probably,  when 
■without  any  cause,  originating,  so  far  as 
we  can  see,  in  the  walls  themselves, 
thrombi  form  in  certain  veins,  as  in  the 
iliac  veins,  for  example,  of  phthisical  pa- 
tients. Such  thrombi  distend  and  occlude 
the  vessels  which  subsequently  only  to 
the  formation  of  these  thrombi  become 
thickened  and  give  other  evidence  of  in- 
flammation. 

There  are  yet  other  cases,  probably,  in 
which  thrombi  form,  wherein  the  inflam- 
mation associated  with  their  formation  is 
a  primary  inflammation  of  the  venous 
walls,  dependent  probably  on  some  con- 
stitutional affection.  Such  cases,  how- 
ever, are  necessarily  obscure,  and  it  is 
diflicult  to  distinguish  them  from  those 
which  have  just  been  considered. 

We  may  add  here  a  few  words  on  the 
different  conditions  of  system  in  which 
phlebitis  is  most  apt  to  supervene,  and 
on  the  veins  which  are  most  prone  to 
be  affected.  Phlebitis  frequently  takes 
place,  as  has  been  already  stated,  in  the 
soft  tissues,  in  connection  with  various 
forms  of  inilammation,  such  as  erysipelas, 
difliise  cellular  inflammation  and  carbun- 
cle. It  takes  place  frequently,  too,  in 
connection  with  inflammation,  and  espe- 
cially with  suppuration,  of  bones  and 
joints  ;  under  this  head  may  be  included 
phlebitis  of  the  lateral  sinuses  of  the 
skull,  consecutive  to  suppuration  in  the 
ear.  It  is  peculiarly  apt  to  supervene  in 
the  puerperal  state,  frequently  affecting 
the  uterine   veins,  and    frequently  also 

[Fig.  132 


Thrombus  in  Saphenous  Vein.  S.  Vein.  T.  Throm- 
tus.  C.  Conical  end  projecting  into  femoral  vein.  At 
V,  V,  the  Thrombus  is  softened.    (Virchow.  ] 

affecting  other  of  the  systeinic  veins,  but 
more  particularly  the  iliac,  producing,  or 
aiding  to  produce,  the  condition  known 
as  phlegmasia  dolens.  Phlebitis,  too,  is 
very  liable  to  occur  in  the  course  of  phthi- 


sis and  of  heart  disease.  In  the  former 
of  these  affections  especially,  it  is  not  un- 
common to  meet  with  it  in  the  iliac  veins, 
and  in  the  venous  trunks  connected  with 
the  upper  extremities.  It  is  also  discov- 
ered now  and  then,  both  in  these  diseases 
and  in  others,  in  the  renal  veins,  in  some 
of  the  veins  connected  with  the  liver,  and 
other  visceral  veins.  Lastly,  we  may 
point  out  that  phlebitis  is  liable  to  arise 
in  veins  already  otherwise  diseased,  as, 
for  example,  in  varicose  veins. 

Just  as  inflamed  arteries,  which  have 
become  obstructed  with  clot,  lead  in  con- 
sequence of  this  obstruction  to  secondary 
affections  in  organs  and  tissues  to  which 
they  are  distributed,  so  inflamed  veins, 
when  they  have  become  similarly  oc- 
cluded, produce  in  consequence  of  their 
occlusion  secondary  phenomena  in  the 
regions  which  they  drain.  The  obstruc- 
tion of  a  vein  necessarily  leads  in  a  greater 
or  less  degree  to  stagnation  of  blood,  first 
in  the  veins,  and  next  in  the  capillaries 
which  form  part  of  its  system.  This 
stagnation  of  blood,  with  the  consequent 
dilatation  of  the  vessels  in  which  it  is 
stagnant,  may  be  the  only  secondary  phe- 
nomenon ;  and  it  may  soon  disappear, 
provided  either  the  vein  becomes  pervious 
again,  or  the  anastomotic  veins  are  suffi- 
ciently large  or  numerous  to  take  on 
readily  its  suspended  functions.  In  other 
cases  the  veins  beyond  the  seat  of  ob- 
struction become  dilated  and  tortuous, 
and  serum  exudes  into  the  connective  tis- 
sue, causing  anasarca.  This  dilatation  of 
tributary  veins,  with  localized  anasarca, 
is  well  seen,  in  the  legs  when  the  obstruc- 
tion takes  place  in  the  iliac  veins,  in  the 
arms  when  it  occurs  in  the  subclavian 
and  axillary  veins,  and  in  the  head  and 
neck  and  arms  when  the  vense  innomi- 
natoe  are  the  seat  of  disease.  But  the 
formation  of  phlebitic  clots  is  attended 
with  a  class  of  dangers  different  from 
those  which  have  Just  been  considered, 
and  different  from  any  which  attend  the 
formation  of  clots  in  arteritis.  I  allude 
to  the  dangers  of  embolia,  to  the  dangers, 
that  is  to  say,  of  the  detachment  of  the 
phlebitic  clots  or  of  fragments  of  them, 
of  their  transference  by  means  of  the  cir- 
culation to  other  parts  of  the  system,  of 
their  impaction  in  small  arteries,  and  of 
the  effects  more  or  less  serious  to  which 
they  may  then  lead,  in  the  areas  which 
the  obstructed  arteries  happen  to  supply  ; 
and  I  allude  also  to  the  supervention  of 
pyseraia,  which  mostty,  as  before  pointed 
out,  has  its  starting-point  in  some  local 
phlebitis  taking  place  in  connection  with 
some  unhealthy  inflammatory  process. 

The  local  symptoms  of  phlebitis  consist 
in  pain  and  tenderness  in  the  course  of 
the  affected  portion  of  vein,  with  distin- 
guishable fulness  and  hardness,  if  it  be 
superficial,  and  often  with  redness  or  hvid 
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discoloration  in  the  integuments  over  it. 
These  symptoms  are  attended  also  with 
more  or  less  general  febrile  disturbance, 
and  followed  soon,  generally,  by  disten- 
sion of  the  veins  beyond,  and  by  anasarca. 
If  the  phlebitis  be  of  that  kind  which, 
commencing  in  the  venous  sheaths,  tends 
to  spread  along  them  from  the  smaller  to 
the  larger  veins,  the  symptoms  become 
altogether  more  grave ;  the  pain  and  ten- 
derness, the  hardness  and  superficial  con- 
gestion, which  mark  the  seat  of  disease, 
are  observed  to  spread  and  to  become 
extensive ;  abscesses  may  form  here  and 
there  around  the  veins,  and  may  even  lay 
open  portions  of  them  ;  the  constitutional 
symptoms  are  those  of  high  fever,  which 
tends  to  assume  the  typhoid  character. 

The  symptoms  of  phlebitis,  however,  in 
complicated  cases,  are  very  often  difficult, 
or  even  impossible,  to  recognize ;  some- 
times, no  doubt,  because  the  symptoms 
themselves  are  very  trivial,  frequently  be- 
cause the  complications  are  of  so  grave  a 
character  as  to  include  and  mask  them. 
The  latter  event  takes  place  particularly 
when  the  phlebitis  occurs  as  a  part  of 
erysipelas,  or  of  diffuse  cellular  inflamma- 
tion, or  of  other  kinds  of  inflammatory 
affections ;  it  occurs  also  when  pysemia, 
or  even  sometimes  when  embolia,  super- 
venes on  phlebitis. 

But  little  need  be  said  in  reference  to 
the  treatment  of  uncomplicated  phlebitis. 
If  the  vein  be  within  reach,  leeches,  or  ice 
(inclosed  in  a  bladder  or  India-rubber 
bag)  may,  in  the  early  stage  of  the  affec- 
tion, be  applied  along  its  course.  At  a 
later  stage  poultices  or  warm-water  dress- 
ing may  be  serviceable.  Rest  should,  of 
course,  be  enjoined.  The  constitutional 
treatment  must  be  made  to  depend  partly 
on  the  character  and  degree  of  the  consti- 
tutional symptoms  due  to  the  disease, 
partly  on  the  patient's  general  condition 
of  health,  partly  on  the  special  dangers  to 
be  apprehended  and  guarded  against.  If 
the  general  symptoms  be  trivial,  little  or 
no  medical  treatment  is  called  for ;  but 
the  more  they  assume  a  typhoid  charac- 
ter, the  more  stimulants  and  nourish- 
ment, and  medicines  tending  to  the  same 
end  as  these,  are  required.  If  the  patient 
be  suffering  from  tubercle,  cancer,  or  heart 
disease  ;  from  the  syphilitic  or  alcoholic 
or  other  cachexy  ;  or  from  the  effects  of 
privation,  the  constitutional  treatment 
must  have  special  reference  to  these  con- 
ditions, to  the  patient's  general  condition 
of  health,  and  to  the  special  dangers  to 
be  apprehended  and  guarded  against. 

(2)  Degeneration. — Degenerative  changes 
in  veins  are  infinitely  more  rare  than  they 
are  in  arteries.  Indeed,  ordinary  athe- 
roma is  probably  never  met  with  here ; 
althoun-h  it  woul3  seem  that  some  degree 
of  fatty  degeneration,  or  at  least  of  depo- 


sition of  oily  molecules,  is  not  unfre- 
quently  to  be  seen  microscopically  in  the 
walls  of  varicose  veins,  and  in  their 
valves.  Depositions  of  earthy  matter, 
although  very  rare,  are  yet,  undoubtedly, 
of  occasional  occurrence.  And  it  is 
worthy  of  remark  that  one  of  their  favor- 
ite seats  is  the  walls  of  varicose  vessels  ; 
those  vessels  in  fact  in  which  fatty  matter 
is  now  and  then  discovered.  The  cal- 
careous deposits  form  irregular  plates 
(originating  apparently  in  or  beneatii  the 
lining  membrane)  almost  always  consid- 
erably thinner  than  the  calcareous  plates 
in  arteries,  and  often  presenting  a  nodu- 
lated or  "  stalactitic"  character  towards 
the  channel  of  the  vein  on  which  they 
tend  to  encroach.  These  calcareous  plates 
have  the  same  composition,  and  doubtless 
the  same  mode  of  development,  as  those 
in  arteries.  They  consist  mainly  of  car- 
bonate and  phosphate  of  lime,  are  de- 
posited in  globular  masses  which  tend  to 
coalesce,  are  formed  in  fact  much  as  bones 
is  formed,  and  are  sometimes  converted 
into  unmistakable  bone.  They  are  usu- 
ally observed  in  small  amount,  and  often 
a  single  calcareous  mass  alone  is  discov- 
ered. 

(3)  Concretions. — Phlebolithes  are  glob- 
ular or  ovoid  or  irregular  concretions,  not 
uufrequently  observed  in  the  interior  of 
veins,  especially  in  the  interior  of  veins 
which  are  dilated  or  varicose.  Their 
most  common  seat  probably  is  in  the 
veins  about  tlie  neck  of  the  bladder,  and 
other  pelvic  veins  ;  they  are  met  with, 
however,  occasionally  in  the  varicose  veins 
of  the  lower  extremities,  and  in  the  veins 
of  the  lungs  and  of  the  spleen.  They  are 
sometimes  attached  at  one  or  more  points 
to  the  lining  membrane,  are  sometimes 
inclosed  in  a  capsule  formed  by  the  oblit- 
eration of  the  vein  above,  and  below  the 
concretion,  and  sometimes  lie  loose  either 
in  the  channel  of  the  vein,  or  in  a  pouch 
connected  with  it.  Tliese  bodies  vary 
from  the  size  of  a  horse-bean  downwards, 
but  are  sometimes  considerably  larger. 
They  are  of  a  yellowish-wliite  color,  hard 
and  calcareous,  and  on  section  appear  to 
be  made  up  of  concentric  layers  like  a 
urinary  calculus.  They  consist  chemically 
of  carbonate  and  phosphate  of  lime,  with 
some  magnesia,  and  a  variable  proportion 
of  organic  material.  How  these  bodies 
are  formed  has  been  matter  of  dispute. 
By  some  writers  it  was  imagined  they 
were  formed  externally  to  the  lining  mem- 
brane of  the  vein,  into  which  they  subse- 
quently became  prominent,  then  peduncu- 
lated, and  finally  detached.  The  more 
common  opinion,  however,  and  that  which 
is  doubtless  the  correct  one,  is  that  they 
originate  m  transformed  clots.  And,  in- 
deed, according  to  Rokitansky,  there  is 
commonly  a  roundish  cavity  or  irregular 
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fissure  within  the  nucleus,  which  is  itself 
drj-  and  of  ;l  rusty  brown  or  dull  yellow 
color.  A  clot  of  which  this  nucleus  is  the 
remnant  is  probably  first  formed  ;  this 
undergoes  degeneration,  collapses,  and 
furnishes  a  nucleus  around  which  fibrin- 
ous layers  from  the  blood  are  successively 
and  slowly  formed,  and  in  which  calcare- 
ous salts  become  deposited. 

(4)  Adveniitioits  Growths. — Veins,  liJsie 
arteries,  may  be  involved  in  carcinoma- 
tous and  other  growths,  and  like  arteries, 
may  become  obliterated  in  consequence. 
But  veins  are  additionally  liable  to  be- 
come the  actual  seat  of  such  growths. 
Thus,  sometimes  when  a  vein  gets  sur- 
rounded by  a  malignant  tumor,  this 
gradually  invades  its  walls,  and  ulti- 
mately projects  into  it,  and  then  either 
forms  pedunculated  or  sessile  outgrowths, 
or  fills  the  channel,  renders  it  impervious, 
and  extends  along  it.  Sometimes,  again, 
secondary  cancerous  growths  originate  in 
the  substance  of  the  venous  walls,  and 
ultimately  form  polypi,  hanging  into  the 
cavity  of  the  vein.  We  have  seen  a  good 
example  of  this  condition,  in  connection 
with  a'  trunk  of  one  of  the  pulmonary 
veins,  in  a  case  where  the  lung  was  the 
seat  of  carcinoma.  The  same  thing  may 
occur  also  in  connection  with  tumors 
which  are  not  malignant.  Thus  in  a  case 
of  myeloid  disease  of  the  humerus,  we 
once  found  the  veins  ramifj'ing  in  the 
deltoid  muscle,  and  some  of  the  large 
veins  of  the  upper  arm,  filled  with  mye- 
loid growth,  identical  with  it.  Tubercle, 
so  far  as  we  know,  is  never  met  with  in 
the  veins. 

(5)  Changes  of  Dimension. — Veins 
undergo  changes  of  dimension  both  from 
physiological  and  from  pathological 
causes.  To  the  former  class  of  causes 
are  to  be  attributed  that  ordinary  enlarge- 
ment of  the  veins  which  attends  the 
growths  of  the  body,  that  enlargement 
which  takes  place  in  anastomotic  branches 
when  a  trunk  is  obstructed,  those  changes 
of  dimension  of  the  uterine  veins  which 
attend  the  corresponding  change  of  di- 
mension of  the  uterus  itself,  that  diminu- 
tion of  size  which  occurs  after  amputa- 
tion in  the  veins  of  stumps,  and  so  on. 
To  the  latter  class  of  causes  must  be  as- 
signed the  varicose  condition  of  veins 
which  is  so  often  met  vi'ith,  and  some 
forms  also  of  contraction  of  veins. 

(a)  Enlargement. — Varicose  veins  are 
veins  which  have  irregular  dilatation. 
Veins  thus  affected  are  elongated  and 
unnaturally  tortuous  :  their  diameter  is 
larger  than  natural,  and  often  very  con- 
siderably larger;  and" at  the  same  time 
they  present,  irregularly  distributed  over 
their  surface,  hemispherical  dilatations  or 
aneurism-like  pouches,  and  occasionally 


even  flask-like  diverticula  communicating 
with  them  by  a  comparatively  small  ori- 
fice. In  veins  furnished  with  valves  the 
dilatations  occur  more  particularly  in  con- 
nection with  the  sinuses  immediately 
above  them.  Coincidentiy  with  this  dila- 
tation, the  walls  become  attenuated,  and 
the  valves  (at  first  perhaps  simply  ren- 
dered inefiicient  by  becoming  too  widely 
separated  from  one  another)  become 
atrophied  and  shrivel  up.  The  middle 
coat  of  veins  is  probably  that  (like  the 
middle  coat  of  arteries)  by  which  dilata- 
tion is  in  the  normal  condition  chiefly 
opposed  ;  and  it  is  therefore  in  connection 
specially  with  the  yielding  of  this  that 
dilatation  occurs.  Its  fibres  become 
divaricated  ;  and,  as  already  pointed  out, 
they  undergo  some  degenerative  process 
indicated  by  the  deposition  in  them  of 
fatty  particles.  Sometimes,  on  the  other 
hand,  the  walls  of  the  dilated  veins  be- 
come thickened  instead  of  attenuated,  a 
change  which  is  due  to  thickening  of  the 
outer  coat.  Dilated  veins,  like  dilated 
arteries,  may,  by  their  pressure  on  parts 
external  to  them,  cause  the  absorption  of 
these  parts.  In  this  way  the  enlarging 
vessels  sometimes  approach  the  surface  of 
the  skin,  or  that  of  some  of  the  mucous 
membranes,  and  even  cause  the  absorp- 
tion of  bone.  We  have  pointed  out 
already  that  varicose  veins  are  specially 
liable  to  become  inflamed ;  they  are 
specially  liable  also  to  have  coagula  de- 
posited within  them.  These  may  occur 
as  casts  of  veins,  blocking  them  up ;  or 
may  be  produced  in  the  dilatations  only  ; 
sometimes,  according  to  Eokitansky, 
laminated  coagula  like  those  of  aneu- 
risms are  formed  within  the  pouches. 
Phlebolithes,  as  we  have  already  pointed 
out,  are  sometimes  found  in  varicose  veins, 
and  are  probably  derived  from  such  clots 
as  have  just  been  described.  The  vari- 
cose condition  aftects  veins  very  variously 
both  in  extent,  in  degree,  and  as  regards 
the  order  of  veins  affected.  Sometimes 
the  larger  veins  only  are  thus  dilated,  and 
when  such  veins  are  seated  in  some  super- 
ficial part,  large  tortuous,  soft,  knotty, 
bluish  cords,  projecting  above  the  normal 
level  of  the  skin,  indicate  their  presence. 
Sometimes  the  smaller  veins  only  are 
varicose,  and  then,  if  superficial,  they 
form  in  different  situations  pencils  as  it 
were  of  reddish  or  bluish  vessels,  larger 
than  natural,  thickly  clustered  and 
radiating,  it  may  be,  from  a  point  or 
line.  Sometimes  one  or  two  veins  only, 
or  portions  of  them,  present  the  varicose 
condition  ;  sometimes  nearly  all  the  veins 
of  a  limb  may  be  involved  in  the  disease ; 
sometimes  there  seems  a  still  more  gene- 
ral tendency  for  the  veins  to  become 
dilated. 

The  essential  cause  of  the  dilatation  of 
veins  is  the  same  in  principle  as  that  of 
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the  dilatation  of  arteries,  namely,  inabil- 
ity of  tlieir  walls,  from  deficiency  in  tliem 
of  resisting  power,  to  withstand  the  pres- 
sure which  the  blood  within  them  exer- 
cises upon  them.  This  inability  may  de- 
pend either  on  actual  loss  of  power  in  the 
walls,  or  on  loss  of  power  due  to  their 
over-distension,  in  consequence  of  impedi- 
ment to  the  onward  flow  of  blood.  It 
may  depend  therefore  on  constitutional 
causes,  or  on  accidental  local  conditions 
of  disease.  But  there  is  an  additional 
circumstance,  which  has  a  very  important 
influence  in  determining  the  formation  of 
varices,  and  in  increasing  their  bulk  when 
once  they  have  begun,  that  is,  the  pres- 
sure to  which  veins  are  exposed  in  rela- 
tion to  the  height  of  the  column  of  blood 
they  have  to  support.  It  is,  we  need 
scarcely  say,  a  well-known  hydrostatical 
fact,  that  the  pressure  exerted  by  a  fluid 
(whether  circulating  or  still)  against  any 
point  in  the  walls  of  a  receptacle  contain- 
ing it,  is  in  exact  proportion  to  the  height 
of  the  column  of  fluid  above  that  point ; 
and  hence  it  is  clear  that  those  portions 
of  the  venous  system,  which  are  most  de- 
pendent or  nearest  the  ground,  are  ex- 
posed to  greater  pressure  from  within 
than  those  which  occupy  a  higher  situa- 
tion. Ko  doubt  this  is  to  a  great  extent 
counteracted,  in  those  veins  which  from 
their  position  are  most  subject  to  its  opera- 
tion, by  the  presence  in  them  of  valves. 
Still,  it  is  not  wholly  counteracted  even 
in  healthy  veins  ;  and  in  those  which  have 
become  sufficiently  dilated  to  render  the 
valves  within  them  useless,  it  must  act  to 
its  fullest  extent.  It  is,  doubtless,  owing 
in  great  measure  to  the  operation  of  this 
cause  that  varicose  veins  are  specially 
frequent,  and  become  specially  large,  in 
the  lower  extremities. 

Varicose  veins  sometimes  get  well 
spontaneouslj',  especially  after  the  disap- 
pearance of  the  cause  which  has  induced 
them.  Sometimes  a  cure  is  effected  by 
the  gradual  return  of  the  enlarged  veins 
to  their  normal  size,  sometimes  by  an  at- 
tack of  inflammation  in  them  leading  to 
the  deposition  of  a  clot,  and  to  their  ob- 
struction and  subsequent  obliteration. 
Sometimes  they  remain  more  or  less  sta- 
tionary. But  more  commonly,  if  left 
alone,  they  continue  to  enlarge,  and  tend 
ultimately  to  burst  externally  and  to 
cause  dangerous,  even  fatal,  hemorrhage. 
The  presence  of  varicose  veins  leads  also 
to  unhealthy  conditions  of  the  parts  with 
which  they  are  connected. 

The  symptoms  due  to  varicose  veins 
may  be  gathered  from  the  foregoing  ac- 
count of  their  morbid  anatomy.  They 
consist  locally  of  enlargement  of  the  veins, 
swellino-  and  ojdema  of  the  associated  tis- 
sues, a'ching  pains,  sometimes  itching, 
tendency  to  inflammation  of  surface, 
eczema,  excoriation  and  ulceration.     To 


these  may  be  added  special  symptoms,  du 
to  the  impairment  of  function  of  an 
organ  or  part  with  which  the  varicos 
vessels  happen  to  be  connected. 

It  is  not  easy  to  lay  down  any  genen 
rules  with  regard  to  the  treatment  of  th 
affection.  If  it  arise  in  constitution! 
conditions,  there  is  reason  of  course  i 
suppose  that  constitutional  treatment  ma 
be  of  service.  Looking  upon  the  diseas 
then  as  a  disease  indicating  debility,  it  : 
natural  to  assume  that  tonics  and  otht 
remedies  tending  to  give  strength  ma 
prove  serviceable.  And  in  the  preset 
state  of  our  knowledge  it  is  no  doul 
wisest  to  act  on  this  assumption.  If,  c 
the  other  hand,  it  depend  on  any  loci 
impediment  to  the  flow  of  blood,  it  will  t 
right,  if  possible,  to  remove  or  countera< 
this  local  condition.  Further,  it  is  gei 
erally  desirable  to  support  the  affecte 
veins,  by  the  application  over  them  i 
uniform  and  moderate  pressure,  in  orde 
to  obviate  the  debility  of  their  walls  ;  ant 
as  far  as  possible,  to  maintain  the  pa] 
affected  in  either  the  horizontal  positiot 
or  some  other  position  tending  to  reliev 
the  vessels  from  undue  pressure  of  thei 
contents. 

Before  leaving  the  subject  of  varicos 
veins,  it  is  desirable  to  say  a  few  words  i 
regard  to  some  of  the  situations  in  whic 
they  chiefly  occur,  or  in  which  their  0( 
currence  is  specially  interesting.  Th 
most  common  seat  of  varicose  veins  i 
doubtless  the  lower  extremit}'.  Both  leg 
seem  to  be  equally  liable  to  be  affectec 
The  disease  here  presents  great  varieties 
sometimes  a  small  portion  of  a  vein,  or 
small  group  of  veins  only  is  affected 
sometimes  nearly  all  the  veins  are  ir 
volved  ;  and  all  varieties  are  met  wit 
between  these  extremes.  There  seem 
little  doubt  that  the  superficial  veins  ar 
those  which,  as  a  rule,  are  primarily  an^ 
principally  affiscted ;  but  it  has  bee: 
pointed  out  by  Briquet  and  by  Callende 
that  the  points  of  chief  distension  ar 
those  in  which  the  superficial  veins  ar 
joined  by  branches  from  the  muscular  an 
other  subjacent  tissues  ;  it  has  also  fceei 
pointed  out  that  in  many  cases  the  deeper 
seated  veins  are  equally  involved  with  th 
superficial  veins,  and  that  occasionally  th 
disease  is  actually  limited  to  those  whicl 
are  deep-seated.  Among  the  condition 
tending  to  produce  varicose  veins  here 
and  especially,  of  course,  tending  to  pro 
duce  them  in  such  persons  as  are  consti 
tutionally  predisposed  to  their  occurrence 
may  be  enumerated,  occupations  requir 
inc  long-continued  maintenance  of  th 
erect  position,  pregnancy,  ovarian  dis 
eases,  and  generally  the  presence  of  ab 
dominal  tumors  producing  pressure  eithe: 
on  the  vena  cava  or  on  the  iliac  veins,  an( 
probably  also  cardiac  and  other  diseasei 
in  which  the  free  passage  of  blood  fron 
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the  right  to  the  left  side  of  the  heart  is 
impeded.  Varicose  veins  in  the  leg  pro- 
duce swelling  of  the  leg  and  sometimes  a 
slight  degree  of  anasarca  ;  they  are  apt 
also  to  lead  to  intlammatory  conditions 
here,  to  induration  of  the  cellular  tissue, 
to  congestion  of  the  surface,  excoriation 
and  eczema,  and  not  unfrequently  to  i 
ulcers.  These  ulcers  are  generally  very  [ 
intractable.  It  is  in  the  leg,  too,  more  ; 
than  anywhere  else,  that  rupture  of  the 
dilated  veins  is  liable  to  occur.  In  the 
treatment  of  varicose  veins  of  the  leg  the 
constant  use  of  support  is  very  essential. 
Generally  tlie  constant  wearing  of  an 
evenly  applied  bandage  from  the  foot  to 
the  upper  part  of  the  thigh,  or  of  a  well- 
fitting  laced  stocking,  is  indicated.  Some- 
times the  obliteration  of  the  trunk  veins 
by  surgical  means  becomes  imperative. 
The  details  of  surgical  treatment  we  do 
not  profess  to  discuss,  but  we  may  enu- 
merate the  more  important  surgical  expe- 
dients, such  as  the  application  of  pressure 
in  the  course  of  a  vein,  the  tying  of  veins, 
the  formation  of  an  eschar  over  them,  the 
introduction  of  foreign  matters  sucli  as 
threads  into  tliem  for  the  purpose  of  pro- 
ducing coagulation,  and  the  like.  Wlien 
tlie  surface  of  the  leg  is  congested  or  in- 
flamed, the  limb  should  be  maintained  at 
rest  and  in  the  horizontal  position,  and 
cooling  and  such  other  applications  as  are 
applicable  in  superficial  inflammation 
should  be  employed.  In  the  treatment  of 
varicose  ulcers  support  and  pressure  are 
of  the  first  importance.  If  a  vein  burst, 
the  wound  should  be  treated  exactlj'  like 
the  wound  after  the  ordinary  operation  of 
phlebotomy.  The  patient,  too,  should  be 
placed  in  the  horizontal  position  and  the 
limb  elevated. 

Varicose  veins  not  unfrequently  arise 
in  the  spermatic  cord,  producing  the  dis- 
ease termed  varicocele.  This  occurs  al- 
most always  upon  the  left  side,  and  is 
supposed  to  be  determined  here  in  part  by 
the  great  length  of  the  left  spermatic  vein, 
and  in  part  by  the  fact  that  this  vessel 
opens  into  the  renal  vein  instead  of  open- 
ing like  its  fellow  directly  into  the  cava. 
The  veins  in  this  disease  become  very 
large  and  tortuous,  and  are  described  as 
feeling  like  a  bundle  of  worms  ;  the  tes- 
ticle to  which  they  belong  becomes  the 
seat  of  much  aching  pain,  and  ultimately 
its  nutrition  becomes  impaired,  it  shrinks 
in  size  and  undergoes  atrophy.  In  this 
affection  the  testicle  should  be  supported; 
and,  as  in  the  former  case,  it  may  be 
necessarj^  to  employ  operative  measures. 

Hemorrhoids  or  piles  have  generally 
been  regarded  as  a  varicose  condition  of 
the  hemorrhoidal  veins ;  and  there  is  no 


doubt  that  they  are  often  produced,  and 
always  increased,  by  constipation  and  by 
any  other  condition  which  impedes  the 
passage  of  blood  along  these  veins,  or  the 
veins  into  which  these  empty  tlieniselves. 
Hemorrhoids,  however,  are  not  so  much 
varicose  veins  as  they  are  a  hypertrophic 
condition  of  the  mucous  membrane,  or  of 
the  integuments,  in  the  neighborhood  of 
the  anus,  attended  with  much  congestion 
of  the  capillary  and  other  minute  vessels, 
and  in  some  degree  also  with  a  varicose 
condition  of  the  veins. 

Varicose  veins  may  occur  in  other  situ- 
ations besides  those  which  have  been 
specified,  and  lead  to  grave  results.  Thus, 
there  is  reason  to  believe  that  the  veins  of 
the  stomach  and  of  other  portions  of  the 
alimentary  canal  occasionally  become 
dilated,  and  induce  dyspeptic  and  other 
obscure  symptoms.  We  have  met  with  a 
case  in  which  the  veins  of  the  oesophagus 
were  varicose,  and  where  death  was  due 
to  the  rupture  of  one  of  them.  The  veins 
about  the  bladder  and  the  prostate  are 
not  unfrequently  varicose.  Those  of  the 
labia  pudendi  certainly  often  become  vari- 
cose in  the  course  of  pregnancy.  Again, 
varicose  veins  are  occasionally  observed 
in  the  upper  extremities,  and  even  in  the 
neck.  As  the  result  of  actual  obstruction 
of  veins,  they  may  in  fact  be  met  with  in 
almost  any  situation  ;  we  have  already 
specially  pointed  out  some  cases  of  this 
kind,  and  we  may  add  to  the  list,  the  oc- 
currence of  such  veins  in  the  abdominal 
parietes  in  certain  cases  of  hepatic  or  of 
splenic  disease,  and  the  dilatation  of  veins 
in  the  neck  and  upper  extremities  which 
follows  upon  obliteration  of  the  innominate 
veins,  or  vena  cava  descendens,  produced 
by  aneurismal  or  other  tumors  in  the  neck. 
Kokitansky  says  that  the  veins  of  the  pia- 
mater  become  varicose  in  drunkards. 

{b)  Occlusion. — Occlusion  of  veins  has 
been  already  considered  incidentally  in 
various  parts  of  the  foregoing  account  of 
the  diseases  of  veins.  It  has  been  shown 
to  occur  sometimes  as  the  result  of  phle- 
bitis attended  with  the  formation  of  clots; 
to  be  produced  sometimes  by  the  pressure 
of  a  tumor  growing  external  to  the  vein, 
sometimes  by  the  growth  of  carcinomatous 
or  other  tumors  into  the  interior  of  the 
veins.  The  results  of  occlusion  and  its 
symptoms  have  also  been  considered  inci- 
dentally. They  are  principally,  dilatation 
of  the  veins  on  the  distal  side  of  the  seat 
of  obstruction,  enlargement  of  anasto- 
matic  veins,  oedema  of  the  tissues  through 
which  the  passage  of  blood  is  obstructed, 
and  such  further  phenomena  as  attend,  on 
the  one  hand  anasarca,  on  the  other  hand 
varicose  veins. 
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The  condition  of  the  blood  in  the 
heart's  cavities,  at  the  time  of  death,  as 
to  quantity  and  quality,  and  the  relation 
which  its  varieties  of  condition  bear  to 
the  cause  of  death,  are  necessarily  matters 
of  much  pathological  interest ;  they  are 
matters  also  of  some  practical  interest ; 
and,  in  both  these  points  of  view,  have 
been  made  of  late  years  the  subject  of  a 
good  deal  of  careful  observation.  Yet 
it  is  curious  that  nearly  all  systematic 
writers  on  heart-diseases— and  even  the 
more  recent  of  them — have  either  passed 
this  subject  over  in  almost  complete  si- 
lence, or,  if  they  have  been  tempted  to 
enlarge  upon  it,  have  displayed  a  lack  of 
knowledge  in  regard  to  it  which  the  char- 
acter of  their  works  in  otlier  respects 
would  scarcely  have  permitted  us  to 
suspect. 

It  is  not  proposed,  in  the  limited  space 
which  has  been  necessarily  allotted  to  the 
present  article,  to  treat  exhaustively  the 
subject  under  consideration,  still  less  to 
criticize  at  any  length  published  opinions 
upon  it  wliich  seem  to  us  erroneous.  It  is 
intended  rather  to  give  a  general  brief 
account  of  the  whole  subject,  and  to  en- 
large upon  those  points  only  which  seem 
to  have  some  special  interest  and  import- 
ance. 

Morbid  Aitatomt. — At  the  time  of 
'post-mortem  examination,  the  cavities  of 
the  heart  may  be  found  either  contracted 
and  empty,  or  dilated  and  containing  an 
amount  of  blood  proportionate  to  their 
dilatation.  And,  in  the  latter  case,  the 
blood  may  be  found  either  quite  fluid,  or 
imperfectly  coagulated,  or  coagulated  and 
moulded  to  the  surfaces  with  which  it  is 
in  contact,  or  in  the  form  of  "globular 
concretions, "  or  in  a  tough  laminated  con- 
dition, or  mixed,  it  may  be,  with  concre- 
tions (emboli)  brought  hither  from  remote 
parts  of  the  vascular  system.  It  may  be 
added,  that  tvyro  or  more  of  the  above  con- 
ditions frequently  coexist  in  the  same 
case,  and  such  of  them  as  are  not  incom- 
patible with  one  another,  even  in  the 
same  cavity.  It  is  desirable,  however,  to 
discuss  them  separately. 

Emptiness  of  Cavities.  —  The  cavities 
which  are  most  frequently  found  empty 
of  blood  are  the  ventricles.  This  empti- 
ness is  much  more  conmion  in  the  left 
ventricle  than  in  the  right ;  but  not  un- 


frequently  both  cavities  are  in  the  sam 
condition.  The  auricles  are  generall 
full,  if  not  distended. 

Fluid  and  semi-fluid  Blood. — The  bloo 
contained  in  the  heart's  cavities  may  b 
fluid  or  semi-fluid.  That  is  to  say,  it  ma 
be  nearly  as  fluid  as  when  it  freshly  ei 
capes  from  a  vein,  it  may  be  more  or  les 
treacly,  or  it  may  contain  floating  in  : 
soft  loose  masses  of  dark-colored  impei 
fectly-formed  clot.  It  is  in  these  case 
usualljr  that  the  lining  membrane  of  th 
heart  and  large  vessels  becomes  staine 
with  the  coloring  matter  of  the  blood. 

Moulded  Clots. — The  blood  may  hav 
undergone  more  or  less  complete  coaguh 
tion.  Its  condition,  however,  varies  ver 
considerably  in  different  cases.  Some 
times  the  coagula  are  small,  and  the  cai 
diac  parietes  are  contracted,  or  collapse 
upon  them  ;  sometimes  they  are  large  an 
distend  the  cavities  to  the  full ;  some 
times  they  exist  therein  alone  ;  sometime 
they  are  surrounded  by  a  greater  or  les 
quantity  of  serum  or  of  uncoagulate 
blood  ;  sometimes  they  are  of  a  uniforr 
red-black  hue  ;  sometimes  they  are  parti 
decolorized  ;  sometimes  they  are  wholl 
filjrinous. 

These  coagula,  whatever  their  color  o 
consistence,  are  always  accurate,  or  neai 
ly  accurate,  casts  of  the  cavities  whic! 
contain  them,  and  are  generally  attache 
to  the  surface,  not  by  any  organic  connec 
tion,  but  by  being  dove-tailed,  as  it  were 
with  its  inequalities.  Those  of  the  corre 
spending  auricles  and  ventricles  are  con 
tinuous  through  the  auriculo-ventricula 
opening  ;  and  are,  moreover,  prolongs 
to  a  greater  or  less  extent  into  the  venou 
and  arterial  trunks.  In  the  aorta  the; 
sometimes  extend  throughout  nearly  it 
xvhole  length,  in  the  pulmonary  artery  t 
its  smallest  subdivisions.  The  prolonga 
tions  into  these  tubes  are  cylindrical,  bu 
generally  a  good  deal  smaller  in  diamete 
than  the  tubes  themselves ;  and  thos 
portions  of  them  which  correspond  to  th 
arterial  valves,  have  always  the  form  o 
the  valves  distinctly  impressed  upoi 
them. 

Moulded  coagula  are  sometimes,  as  ha 
been  just  pointed  out,  of  a  uniform  red 
black  hue.  They  have  then  much  th. 
appearance  and  consistence  of  black-cur 
rant  jelly,  are  soft  and  tremulous,  an( 
consist  of  a  uniform  mixture  of  chiefly  th' 
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fibrine  and  the  red  corpuscles  of  the 
blood.  Sometimes  they  are  partly  de- 
colorized, or,  ia  other  words,  a  partial 
separation  of  their  component  elements 
has  taken  place.  The  fibrine  may  then 
have  separated,  much  as  it  does  in  the 
formation  of  the  bufty-coat  after  bleeding, 
producing  a  thin  almost  colorless  layer  on 
that  portion  of  the  clot  which,  during  its 
formation,  has  lain  uppermost.  Or  it 
may  happen  that  the  whole  surface  of  the 
clot  is  fibrinous,  while  the  interior  remains 
colored.  Sometimes  again,  and  this  is 
the  most  remarkable  case,  the  whole,  or 
nearly  the  whole,  of  the  clot  is  fibrinous. 
Such  clots  are  sometimes  loose  in  texture 
and  watery  and  retain  more  or  less  of 
the  coloring  matter  of  the  blood  :  some- 
times straw-colored,  jelly-like,  and  elas- 
tic ;  sometimes  close-grained,  buff'-colored, 
opaque,  and  tough. 

Moulded  clots  may  be  found  in  all  the 
cavities  of  the  heart :  but  those  which 
are  fibrinous  are  chiefly  found  in  the  ven- 
tricles, and  mere  frequently  in  the  right 
ventricle  than  in  the  left ;  they  may,  how- 
over,  occur  in  the  left  ventricle  even  when 
they  are  absent  from  the  right.  The  clots 
which  extend  into  the  larger  vessels  are 
generally  in  the  greater  part  of  their  ex- 
tent identical  in  character  with  the  car- 
diac clots,  with  which  they  are  con- 
tinuous. But  even  when  almost  purely 
fibrinous,  they  mostly  pass  oflf  at  their 
extremities  into  colored  clots.  This  is 
especially  the  case  with  tliose  occurring  in 
the  veins. 

Softening  Clots. — Softening  clots,  globu- 
lar concretions,  purulent  cysts  (for  all 
these  names,  and  many  others,  have  been 
applied  to  the  bodies  now  about  to  be  de- 
scribed) are  coagula,  which  have  under- 
gone changes,  by  which  they  have  become 
converted  into  roundish  masses,  softened 
for  the  most  part  internally  into  a  puri- 
form  fluid,  attached  firmly  to  the  parietes, 
and  occupying,  with  scarcely  an  excep- 
tion, those  portions  of  the  cavities  which 
he  out  of  the  direct  current  of  the  blood. 

These  bodies  may  occur  singly  in  a  car- 
diac cavity,  or  in  considerable  numbers, 
and  may  vary  from  the  size  of  a  pin's  head 
up  to  that  of  a  pigeon's  egg.  They  are 
almost  always  attached  to  the  surface,  and 
generally  spring  distinctly  from  the  inter- 
spaces between  the  carneiscolumnas,  or  the 
musculi  pectenati.  Their  attachment  to 
the  surface,  though  sometimes  in  part  due 
to  slight  adhesions,  is  mainly  effected  by 
this  entanglement  with  the  fleshy  columns ; 
and,  indeed,  where  several  of  these  bodies 
are  present  in  a  cavity,  they  are  probably 
always  continuous  with  one  another  by 
means  of  processes  extending  beneath 
those  muscular  bands  which  are  attached 
to  the  cardiac  walls  by  their  extremities 
only. 

Their  free  surfaces  are  sometimes  smooth, 


sometimes  more  or  less  ribbed  ;  generally 
they  have  an  opaque  buff'-color,"but  thev 
may  present  more  or  less  of  a  brick-red 
tint,  or  may  be  variegated  with  irregular 
streaks  of  red  and  white.  On  section, 
they  present  considerable  variety  of  ap- 
pearance. Sometimes  they  are  solid 
throughout,  and  repeat  on  their  sectional 
surface,  the  characters  already  displayed 
by  their  external  aspect ;  more  commonly, 
however,  they  are  more  or  less  softened, 
at  one  time  converted  into  a  thin-walled 
cyst,  at  another  time  broken  up  irregu- 
larly into  a  series  of  small  intercommuni- 
cating cavities.  The  walls  of  the  cyst 
are  identical  in  character  with  the  sub- 
stance of  the  unsoftened  concretions,  but 
their  inner  surface  is  soft  and  flocculent. 
The  contained  fluid  is  thick  and  puriform, 
and  varies  in  color  from  a  pale  bufl'  to  a 
brick-red,  or  even  chocolate,  hue. 

Under  the  microscope  the  solid  portions 
of  these  concretions  are  found  to  consist 
of  a  fibroid  network  similar  to  that  of  or- 
dinary coagulated  fibrine.  "This,  how- 
ever, is  intermixed  with  a  large  quantity 
of  granular  matter,  which  renders  the 
fibroid  structure  more  or  less  indistinct. 
They  contain  also  oil,  compound  granular 
cells,  and  a  few  imperfect  cells  which  ap- 
pear to  be  the  remains  of  white  corpuscles. 
In  some  cases  there  are  many  altered 
blood-corpuscles,  and  now  and  then  soli- 
tary and  clustered  needle-like  crystals." 
"  The  puriform  contents  of  the  cysts  pre- 
sent considerable  variety  as  to  their  mi- 
croscopic elements.  "When  white  or  buff'- 
colored,  they  consist  almost  solely,  if  not 
solely,  of  molecular  matter,  oil,  and 
broken-down  corpuscles,  with  which  are 
frequently  mixed  compound  granular  cells, 
and  colorless  acicular  crystals.  When 
presenting  a  brick-red  or  chocolate  hue, 
they  exhibit,  in  addition  to  the  elements 
just  mentioned,  numerous  blood-corpus- 
cles, more  or  less  altered,  and  conse- 
quently more  or  less  indistinct,  and  occa- 
sionally also  ruby-colored,  rhomboidal, 
hwmatoid  crystals."  In  one  instance 
which  we  have  met  with,  the  fluid  con- 
tents consisted  almost  entirely  of  well- 
marked  pus-like  corpuscles. 

It  is  asserted  by  Rokitansky,'  that  these 
concretionij  are  almost  always  limited  to 
the  left  ventricle.  This,  however,  is  an 
error.  They  do,  it  is  true,  occur  here 
more  frequently  than  in  any  other  one  of 
the  cavities  of  the  heart ;  but  they  occur 
much  more  frequently  in  all  the  other 
cavities  collectively,  than  they  do  in  the 
left  ventricle.  They  are  not  unfrequently 
found  in  two  or  three  cavities,  and  occa- 
sionally in  all  of  them  at  the  same  time. 
In  order  of  frequency  they  affect,  we  be- 
lieve, first,  the  left  ventricle  ;  second,  the 
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right  ventricle  ;  third,  the  right  auricle  ; 
and  last,  the  left  auricle.  With  regard  to 
their  position  in  the  cavities  of  the  heart, 
there  is  no  douht  that,  with  scarcely  an 
exception,  tliey  occupy  those  situations 
which  are  most  favorable  to  the  stagna- 
tion of  blood.  "In  the  auricles  they 
chiefly  affect  the  auricular  appendages, 
and  in  ventricles  they  almost  always  oc- 
cupy the  spaces  and  interstices  between 
the  carnese  columnse. '"  Occasionally,  they 
are  developed  around  some  of  the  chor- 
dae tendineas ;  and  one  or  two  cases  are 
recorded,  in  which  they  have  been  found 
detached. 

Laminated  dots. — Laminated  coagula, 
such  as  are  found  in  aneurisms,  are  of 
very  unfrequent  occurrence  in  the  heart, 
and  of  recorded  cases,  the  most  common 
are  certainly  those  in  which  the  coagula 
have  formed  in  the  interior  of  aneurismal 
dilatations,  or  of  actual  aneurisms  devel- 
oped in  connection  with  the  ventricles. 
Still  a  small  number  of  cases  have  been 
met  with,  in  which  cavities  otlierwise 
healthy  have  become  almost  obliterated 
with  coagula  of  this  kind.  We  are  ac- 
quainted with  this  condition  only  as  affect- 
ing the  left  auricle,  secondarily,  to  ex- 
treme contraction  of  the  mitral  orifice — ■ 
under  circumstances,  therefore,  not  dis- 
similar from  those  which  lead  to  the  for- 
mation of  sach  coagula  in  the  interior  of 
actual  aneurisms.  In  one  such  case,' 
where  the  mitral  orifice  was  so  contracted 
as  scarcely  to  admit  the  tip  of  the  little 
finger,  the  left  auricle  was  greatly  dilated, 
and  full  of  firm  laminated  coagulum, 
which  formed  two  perfectly  distinct  masses 
— one  extending  from  the  auricular  ap- 
pendage backwards,  the  other  forwards 
from  the  posterior  and  inner  part  of  the 
cavity.  They  were  slightly  adherent  to 
the  parietes,  and  were  in  contact  with  one 
another  by  their  free  surfaces,  which  were 
consequently  flattened.  The  cavity  of  the 
auricle  was  thus  obliterated,  or,  at  least, 
reduced  to  the  imperfect  and  irregular 
channel  left  between  these  mutually  com- 
pressed masses. 

^)ft6oh'c(7oncre<iO)is.— Sometimes,  though 

very  rarely,  concretions  which  have  been 
moulded  in  remote  parts  of  the  vascular 
system  are  found  entangled  amongst  ordi- 
nary cardiac  clots.  The  only  instance  in 
which  we  have  certainly  met  with  this 
condition  was  a  case  of  scarlet  fever  with 
sloughing  of  the  tonsils.  In  this  case 
small  opaque  shreds,  and  portions  of 
cyHnders,  consisting  entirely  of  corpuscles 
resembling  those  of  pus,  were  found  in  the 

'  The  passages  included  within  inverted 
commas  are  quoted  from  the  author's  papers, 
"On  Softening  Clots  in  the  Heart,"  contained 
in  t  he  7th  and  14th  volumes  of  the  Patho- 
logical Society's  Transactions. 

2  See  Path.  Trans,  vol.  xi.  p.  65. 


right  ventricle,  embedded  in  ordinar' 
post-mortem  clot.  We  have  never  me 
with  tubercle  or  carcinoma  in  the  hear 
thus  conveyed. 

Etiology.— It  is  obvious  that  at  th' 
moment  of  death  the  heart's  ventricle 
are  either  contracted,  or  in  various  de 
grees  dilated  ;  and  that  their  emptines 
or  fulness  of  blood  at  the  time  of  posi 
mortem  examination  must  be  in  grea 
measure  determined  bj-^  these  conditions 
It  is  obvious,  too,  that  in  those  cases  ii 
which  the  cavities  are  found  full  of  blooi 
from  the  stagnation  in  them  simply  of  th 
blood  arrested  in  its  coui-se  at  the  raomen 
of  death,  the  state  of  this  blood  as  t 
fluidity  or  coagulation  must  depend  ii 
great  measure  upon  the  conditions  of  sick 
ness  under  whicli  death  has  occurred.  A 
these  are  matters  of  interest,  and  worth 
of  investigation ;  but  they  are  not  ir 
eluded  within  the  scope  of  our  presen 
article,  and  we  are  compelled  therefor 
to  dismiss  them. 

But  of  the  dots  found  in  the  heart  afte 
death,  some  have  evidently  been  forme 
in  it  during  life,  and  may  possibly  hav 
had  some  influence  in  destroying  life 
Amongst  these  must  be  included  such  a 
are  wholly  or  for  the  most  part  fibrinous 
globular  concretions,  and  laminated  cc 
agula.  How  and  by  what  means  thes 
are  produced  we  have  now  to  consider. 

Clots  moulded  to  the  cavities  of  th 
heart,  if  they  be  of  uniform  consistenc 
and  of  a  uniform  reddish-black  color,  hav 
doubtless  in  all  cases  been  formed  poi 
mortem,  from  fluid  blood  contained  in  th 
cavities  at  the  time  of  death  ;  and  th 
same  explanation  doubtless  holds  good  ( 
those  cases  also  in  which  such  clots  pr( 
sent  a  layer  of  flbrine  (a  huffy  coat  in  fad 
on  that  part  of  their  surface  which  ha 
lain  uppermost.  In  all  cases,  howeve: 
where  the  clots  are  purely  fibrinous,  c 
where  the  fibrinous  element  is  in  excess 
or  where  the  fibrine  which  has  separate 
occupies  any  other  position  than  the  uppe 
surface,  the  separation  of  the  flbrine  an 
therefore  the  coagulation  of  the  blooc 
must  have  taken  place  during  life,  whil 
the  blood  was  still  in  process  of  circulatioi 
That  this  must  be  so  is  evident  from  th 
consideration  that  there  is  no  means  b 
which  stagnant  fluid  blood  can,  in  coagt 
lating,  manifest  separation  of  fibrme  e: 
cept  upon  its  upper  surface,  still  les 
achieve  the  perfect  separation  of  its  libriii 
from  all  its  other  constituents.  It  is  fui 
ther  proved  by  Dr.  Richardson's  exam 
nation'  of  these  fibrinous  clots,  whic 
shows  that  the  amount  of  fibrine  contame 
in  them  is  several  times  greater  than  ca 
be  accounted  for  by  the  quantity  of  bloo 


I  See  Dr.  Richardson's  Lectures  in  the  Bri 
ish  Medical  Journal  for  1860. 
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which  the  heart's  cavities  are  capable  of 
containing.  It  must  not  be  forgotten, 
however,  that  all  the  fibrine  met  with  in 
such  cases  in  the  cavities  of  the  heart 
rarely,  if  ever,  exceeds  the  amount  of 
fibrine  contained  in  the  blood  which  passes 
tiirough  the  heart  in  the  course  of  half  a 
dozen  beats ;  and  that,  therefore,  the 
whole  of  a  large  fibrinous  clot  may  have 
been  whipped  out  of  the  blood  in  the 
course  of  the  minute  or  two  of  circulation 
which  precedes  death.  It  is  certain,  then, 
that  such  clots  are  formed  during  life,  but 
byiuo  means  clear  how  long  their  forma- 
tion actually  takes.  Some  of  them  are 
doubtless,  as  has  been  just  suggested, 
formed  in  the  course  of  the  few  moments 
immediately  preceding  death  ;  but  it  is  ex- 
ceedingly probable  that  others  have  taken 
some  considerable  time  in  their  formation. 

What  it  is  that  determines  this  coagula- 
tion of  the  blood  during  life  is  by  no 
means  easy  to  determine.  Dr.  Richard- 
son, in  the  paper  before  referred  to,  enu- 
merates several  classes  of  cases  in  which 
fibrine  is  peculiarly  apt  to  be  deposited 
during  life  in  the  heart's  cavities,  the 
most  important  of  his  classes  being  that 
of  acute  inflammatory  affections,  including 
pneumonia.  We  have  no  doubt  that,  in 
all  the  cases  which  he  enumerates,  fibrin- 
ous clots  are  not  unfrequently  observed  ; 
but,  indeed,  they  are  constantly  met  with 
in  the  post-mortem  room,  not  only  in  them, 
but  in  almost  every  form  of  disease.  They 
are  by  no  means  constant,  even  in  cases 
of  pneumonia.  Mr.  Henry  Lee  believes 
them  to  be  characteristic  of  purulent  in- 
fection of  the  blood.  This,  however,  is 
obviously  an  error  ;  for  while  it  is  common 
to  meet  with  them  in  cases  where  no  such 
infection  can  be  suspected,  in  cases  of 
pyremia  they  are  altogether  exceptional. 
~VVe  shall  not  pretend'  to  offer  any  satis- 
factory explanation  of  the  causes  of  the 
formation  of  these  ante-mortem  clots  in 
some  cases,  and  their  non-formation  in 
others.  But  we  may  admit  generally  with 
Dr.  Richardson,  that  there  are  diseases  iii 
which,  from  some  cause  or  other,  there 
exists  a  tendency  to  the  separation  of 
fibrine  ;  and  further  we  may  suggest  that 
slowness  in  dyhig  may  in  such  cases  to 
some  extent  determine  this  separation. 

With  regard  to  the  formation  of  the 
rounded  concretions,  which  are  generally 
softened  in  their  interior  into  a  puriform 
fluid,  many  fanciful  theories  have  pre- 
vailed. Thus  it  has  been  supposed  that 
they  are  softened  tubercle,  or  pus,  conveyed 
to  the  heart  from  a  distance  and  there  en- 
cysted. Their  contents,  however,  are  never 
tubercular,  and  rarely  if  ever  purulent ; 
and  although  they  may  be  occasionally  met 
with  both  in  phthisis  and  in  pyaemia,  their 
occurrence  in  these  diseases,  especially  in 
the  latter  of  them,  is  exceptional.  Again, 
it  has  been  supposed  that  their  formation 


is  due  to  local  endocarditis.  But,  in  re- 
ply to  this  supposition,  it  may  be  pointed 
out  that  they  rarely,  if  ever,  accompany 
undoubted  cases  of  endocarditis ;  and 
moreover,  that  they  are  almost  without 
exception  found  in  just  those  parts  of  the 
heart's  cavities  in  which  true  endocar- 
ditic  deposits  probably  never  take  place. 
That  they  are  merely  altered  clots  is  evi- 
dent, both  from  their  microscopical  con- 
stitution and  from  their  identity,  in  the 
changes  which  they  imdergo,  with  clots 
formed  in  other  parts  of  the  body,  whether 
in  the  vessels  or  by  extravasation.  It  is 
evident,  too,  that  the  condition  in  which 
they  are  found  after  death  is  the  result  of 
processes  which  must  have  required  days, 
or  even  weeks,  and  possibly  a  still  longer 
time  for  their  completion.  It  is  evident, 
further,  from  the  mode  in  which  they  are 
attached  to  the  cardiac  walls,  that  they 
must  have  been  formed  in  the  position  in 
which  they  are  discovered  post  moi'tem. 
The  cases  in  which  they  are  most  com- 
monly observed  are  cases  of  heart  disease, 
of  renal  disease  with  dropsy,  of  chronic 
broncliitis,  and  of  chronic  phthisis,  cases 
in  which  death  is  often  slow,  or  in  which 
struggles,  as  it  were,  between  life  and 
death  are  apt  to  occur  from  time  to  time 
for  some  while  before  death  actually  su- 
pervenes. It  seems  probable  that  the 
foundation  of  these  concretions  is  laid  at 
one  or  other  of  these  moments  of  seem- 
ingly impending  death,  by  the  coagula- 
tion at  that  time  of  blood  in  the  cavities 
of  the  heart ;  that  the  patient  rallies  from 
his  apparently  moribund  condition,  and 
that  the  clots,  at  once  the  evidence  and 
the  result  of  that  condition,  remain  ;  that 
the  clots  then  during  the  remainder  of  the 
patient's  life  gradually  undergo  those 
changes,  which  clots  in  the  brain  and 
elsewhere  are  liable  to  undergo  ;  that  they 
become  torn  into  smaller  masses,  probably 
in  consequence  of  the  constant  move- 
ments of  the  cardiac  walls ;  that  these 
masses  become  rounded  partly  in  conse- 
quence of  the  contractile  force  inherent  in 
the  fibrine  of  which  they  chiefly  consist, 
partly  by  the  attrition  to  which  they  are 
exposed  by  the  constant  movement  of  the 
fluid  blood  over  their  surface,  and  that 
after  a  while  their  interior  undergoes 
softening  and  disintegration. 

The  laminated  clots,  of  which  I  have 
quoted  an  example  from  the  left  auricle, 
are  evidently  of  slow  growth,  and  originate 
long  anterior  to  death.  Indeed,  they  are 
obviously  formed  on  the  same  principle  as 
that  which  determines  their  formation  in 
aneurisms,  and  are  the  result,  as  in  aneu- 
risms, of  a  slow  process  of  deposition  from 
the  blood. 

Symptoms  and  Effects. — We  now 
have  to  consider  the  important  question, 
whether  the  clots  which  are  formed  in  the 
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heart  prior  to  death  have  any  effect  in 
producing  death,  and  if  so,  whether  their 
presence  during  life  can  be  recognized  by 
any  characteristic  symptoms.  All  who 
have  enjoyed  much  clinical,  combined 
with  post  mortem,  experience  of  disease, 
will  admit,  as  regards  the  vast  majority  of 
cases  in  which  moulded  fibrinous  dots  are 
discovered  in  the  heart,  that  their  forma- 
tion has  taken  place  during  the  process  of 
dissolution,  and  as  a  part  of  that  process, 
that  their  formation  has  been  unattended 
with  symptoms  referable  to  themselves, 
and  that  if  they  have  exerted  any  influ- 
ence adverse  to  life,  it  can  only  have  been 
in  the  sense  of  preventing  any  tendency 
to  rally,  in  other  words,  of  confirming  the 
act  of  dying.  It  does  not  however  neces- 
sarily follow  that  cases  do  not  occasionally 
happen,  in  which  in  the  course  of  certain 
forms  of  disease,  or  even  apparently  in 
health,  such  clots  form,  and  by  the  im- 
pediment which  they  oppose  to  the  circu- 
lation of  the  blood  through  the  heart, 
cause  death.  To  the  consideration  of  this 
point  we  will  shortly  recur.  Meanwhile 
we  will  discuss  the  effects  of  those  forms 
of  clot — globular  and  lamindtcd  concretions 
— which  beyond  all  dispute  must  have 
been  in  existence  a  considerable  time  an- 
terior to  death.  In  regard  to  the  lamin- 
ated concretions,  it  may  be  stated,  we 
think  with  some  degree  of  certainty,  that 
their  presence  is  attended  with  no  special 
symptoms.  No  doubt  they  add  to  the 
embarrassment  of  the  heart,  but  they  add 
only  to  the  embarrassment  of  an  already 
embarrassed  organ  ;  they  merely  increase 
the  severity  of  symptoms  which  are  al- 
ready severe,  and  therefore,  if  combined 
with  mortal  disease,  merely  cause  the 
disease  to  anticipate  its  final  series  of 
events.  It  is  worthy  of  remark,  however, 
that  life  is  maintained  in  these  cases  even 
when  the  auricular  cavity  is  so  encroached 
on  as  to  be  no  more  than  a  mere  channel 
between  the  veins  and  the  auriculo-ven- 
tricular  opening.  Globular  concretions 
equally  as  a  rule  produce  no  special  symp- 
toms. Certainly  they  are  constantly  met 
with  post  mortem  in  cases  which  have  been 
under  continued  observation,  and  have 
presented  no  special  symptoms  indicative 
either  of  their  formation  or  of  their  pres- 
ence. Ko  doubt  their  presence  in  the 
cavities  of  the  heart  has  a  tendency  on 
the  whole  to  impede  the  action  of  the 
heart  and  to  affect  the  circulation  in- 
juriously, especially  if  they  be  large,  or  if 
they  occupy  certain  situations.  But  im- 
pediment, real  or  virtual,  to  the  circula- 
tion, probably  always  exists  prior  to  the 
formation  of  these  bodies,  so  that  their 
addition  tends  to  aggravate  symptoms  al- 
ready established  rather  than  to  develop 
new  ones.  It  seems  not  improbable  that 
they  may"  now  and  then  interfere  with  the 
normal  function  of  some  of  the  valves,  and 


so  lead  to  the  production  of  endocardia 
murmurs,  but  with  this  result  we  have  n 
practical  acquaintance.  Again,  two  o 
three  cases  are  recorded  in  which  the 
have  been  found  detached  in  an  aurick 
and  lodged  in,  and  thus  obstructing, 
contracted  auriculo-ventricular  orifice 
And  it  has  been  surmised  that  they  ma 
occasionally  become  ruptured,  and,  b 
the  escape  of  their  contents  into  the  cii 
culating  blood,  produce  symptoms  of  pj 
eemia.  It  may  be  considered,  therefor( 
that,  excluding  a  small  number  of  quit 
exceptional  cases,  the  presence  of  tliet 
clots  in  the  heart  cannot  be  recognized  b 
peculiar  symptoms,  but  may  be  surmisec 
and  often  correctly,  in  cases  where  tl 
struggle  between  life  and  death  has  bee 
greatly  protracted,  especially  if  the  pi 
tients  be  suffering  from  any  of  the  diseasi 
in  which  morbid  anatomy  shows  that  thes 
clots  are  chiefly  produced.  It  is  impor 
ant,  however,  to  bear  in  mind  that  a 
though  these  concretions  doubtless  origii 
ate  in  ordinary  fibrinous  coagula,  thei 
are  few  if  any  cases  in  which  the  momei 
in  which  they  were  first  formed  can  l 
even  approximately  determined. 

Let  us  now  return  to  the  question  as  f 
the  influence  of  moulded  clots  in  produ( 
ing  death.  It  seems  to  us  that  with  tli 
facts  before  us — first,  that  coagula  of  thi 
kind  are  constantly  observed  in  the  pos 
mortem  room  as  the  mere  accompanimer 
and  result  of  the  dying  process  ;  seconc 
that  (as  has  been  shown)  whole  cavitif 
may  become  obliterated  by  coagula  witi 
out  directly  causing  death  ;  third,  that  (a 
has  also  been  shown)  in  the  majorirty^c 
cases  in  which  it  can  be  clearly  demoi 
strated  that  concretions  have  been  forme 
some  considerable  time  before  death,  thei 
formation  has  not  produced  marked  symj 
toms,  we  ought  to  require  very  stron 
testimony  indeed  to  convince  us  in  an 
case  that  concretions  found  in  the  heai 
at  the  time  of  death,  have  caused  death 
still  more  to  convince  us  that  those  clof 
which  resemble  in  every  point  the  clot 
which  are  the  mere  result  of  dying,  hav 
had  this  effect.  It  is  no  doubt  convenien 
and  seductive,  when  we  meet  with  a  cas 
of  fatal  illness,  to  be  able  to  point  to  som 
obvious  pathological  phenomenon  attenc 
inw  it,  and  to  believe  that  in  that  we  rccoc 
nize  the  cause  of  death.  Not  long  ag 
fatty  heart  furnished  the  ready  explana 
tion  of  most  sudden  deaths,  now  fibrmou 
concretions  in  that  organ  begin  to  rivn 
fatty  heart  in  popularity.  We  have  n 
hesitation  in  stating  our  conviction  tha 
in  the  great  majority  of  cases  which  hav 
been  recorded  of  death  from  the  forma 
tion  of  fibrinous  concretions  in  the  heart 
these  concretions  have  been  developed  ii 
the  ordinary  way,  and  have  had  no  mor 
to  do  with  the  death  of  the  patient  thai 
the  rigor  mortis  has.     We  are  not  pre 
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pared  to  deny  that  death  is  sometimes 
actually  caused  by  such  a  deposition  of 
fibrine,  but  we  can  state  positively  that 
no  such  case  has  come  under  our  obser- 
vation, and  we  believe  that  the  great  ma- 
jority of  recorded  cases  are  cases  in  which 
the  sequence  of  events — cause  and  effect 
— have  been  misunderstood  and  trans- 
posed. In  the  remarks  which  have  just 
been  made,  we  wish  it  to  be  distinctly  un- 
derstood that  we  refer  exclusively  to  car- 
diac concretions,  and  not  to  concretions 


blocking  up  the  pulmonary  artery  and 
limited  to  that  artery.  This  latter  sub- 
ject will  be  discussed  under  the  head  of 
"Thrombosis  and  Embolia."  We  may 
add,  for  the  convenience  of  those  readere 
who  are  interested  in  the  subject,  that 
they  will  find  an  ingenious  account  of  the 
symptoms  which  are  supposed  to  attend 
the  formation  of  moulded  cardiac  concre- 
tions, in  Dr.  Kichardson's  lectures,  al- 
ready more  than  once  referred  to  in  the 
course  of  this  article. 


THROMBOSIS  AND  EMBOLIA. 

By  John  Syer  Bristowb,  M.D.,F.R.C.P. 


The  terms  " Thrombosis"  and  "Em- 
bolia" (or  Embolism)  liave  been  intro- 
duced by  Virchow  :  the  former,  to  signify 
the  coagulation  of  blood  in  arteries  or 
veins  during  life  :  the  latter,  to  signify 
the  transference  either  of  clots,  or  of  other 
solid  matters  appearing  within  the  vascu- 
lar system,  from  one  part  of  that  system 
to  another  part,  in  the  direction  of  the 
circulating  current,  and  by  means  of  it. 
These  subjects  have  already  been  partly 
considered  under  the  heads  of  "  Pysemia," 
"Cardiac  Concretions,"  "Diseases  of 
Arteries,"  and  "Diseases  of  Veins  ;"  we 
propose  however  here  to  treat  them  as  a 
whole,  and,  as  they  are  intimately  related 
to  one  another,  to  combine  their  descrip- 
tion in  a  single  article. 

The  local  phenomena,  which  attended 
the  coagulation  of  blood  in  the  vascular 
system  during  life,  are  essentially  the 
same,  in  whatever  part  of  that  system 
coagulation  takes  place  ;  and  the  changes 
which  clots  undergo  are  also  essentially 
the  same,  whether  the  clots  occur  in  the 
arteries,  in  the  veins,  or  even  in  the  heart. 
Those  have  been  already  in  great  part  de- 
scribed. A  clot,  consisting  either  of 
nearly  pure  fibrine  or  of  all  the  solid  ele- 
ments of  the  blood  combined,  forms,  and 
is  moulded  as  it  forms,  to  the  surface 
against  which  it  lies  ;  to  which  also  it  is 
from  the  beginning,  or  becomes  ere  long, 
adherent.  The  changes  which  such  a 
clot  undergoes  in  the  course  of  time  vary. 
They  consist,  sometimes  in  its  gradual  con- 
traction and  organization  ;  the  fluid  mat- 
ters become  absorbed,  the  cellular  ele- 
ments disintegrate  and  disappear,  the 
fibrinous  portion  undergoes  condensation, 


and  ultimately  the  clot  becomes  converted 
into,  or  replaced  by,  ordinary  connective 
tissue.  They  consist  sometimes  in  the 
softening  and  breaking  down  of  the  clot 
ioternally  ;  the  centrju  parts  become  con- 
verted into  a  thick  puriform  fluid,  some- 
times red,  sometimes  nearly  white,  con- 
sisting chiefly  of  disintegrated  cell  ele- 
ments merely — such  as  granular  matter, 
oil,  cholesterine,  d6bris  of  corpuscles,  and 
perhaps  hsematoid  crj'stals  ;  the  clot  may 
thus  come  to  form,  either  wholly  or  in 
part,  a  mere  fluid-liolding  bag,  in  which 
condition  it  may  remain  for  a  consider- 
able time  ;  but  gradually,  here  as  in  the 
former  case,  the  fluid  portion  undergoes 
absorption,  the  contents  dry  up  and  the 
cyst-walls  collapse  upon  them.  Some- 
times, further,  clots  become  the  seat  of 
calcareous  transformation  ;  and  this  may 
occur  both  in  those  which  have  softened 
internally  and  in  those  which  have  main- 
tained the  solid  form  ;  particles  of  earthy 
matter  are  deposited,  which  gradually  in- 
crease in  number,  and  ultimately  by  their 
aggregation  transform  them  into  calcare- 
ous masses.  There  is  reason,  as  has  been 
already  shown,  to  believe  that  phlebo- 
lithes  are  formed  in  this  way  ;  and  phle- 
bolithes  are  occasionally  the  seat  of  true 
ossification. 

A  full  account  of  these  clots,  as  they 
are  met  with  in  the  heart's  cavities,  has 
already  been  given. 

In  the  aorta  and  pulmonary  trunk  they 
are  unfrequent,  except  where  they  are 
met  with  as  fibrinous  or  more  or  less  col- 
ored cylinders  prolonged  from  the  interior 
of  the  respective  ventricles  or  from  the 
neighborhood  of  the  semilunar  valves. 
Such  clots,  like  the  corresponding  cardiac 
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clots,  are  manifestly  formed  during  life, 
though  often  during  the  last  moments 
only  of  life,  they  always  present  the  im- 
press of  the  arterial  valves,  and,  though 
generally  much  smaller  than  the  channel 
in  which  they  lie,  sometimes  almost  fill 
it.  Older  clots  are  sometimes  observed  in 
the  aorta.  These  are  isolated  roundish 
concretions,  adherent  to  the  surface 
(mostly  if  not  always  in  connection  with 
points  of  disease),  projecting  into  the 
canal,  but  not  materially  obstructing  it. 
In  other  arteries,  however,  and  especially 
in  the  smaller  arteries,  these  clots  gener- 
ally form  solid  cylinders,  equal  in  diame- 
ter to  the  vessel  in  which  they  lie,  adher- 
ent more  or  less  to  its  surface,  and  more 
or  less  completely  obstructing  its  channel. 
The  obstruction,  however,  is  generally  at 
first  incomplete,  and  the  constant  impulse 
of  blood  against  the  proximal  extremity 
of  the  clot  tends  gradually  to  force  a  cer- 
tain proportion  of  blood  between  it  and 
the  arterial  walls.  In  this  way,  blood  in 
small  quantities  flows  for  a  time  through 
irregular  channels  over  the  surface  of  tlie 
clot ;  soon,  however,  it  coagulates  there, 
and  thus  the  original  clot  becomes  in- 
crusted  with  an  irregular  layer]  of  more 
recent  coagulum,  the  vessel  becomes  dis- 
tended and  the  occlusion  becomes  com- 
plete. Further,  additional  coagulum 
tends  to  be  deposited  in  connection  with 
the  extremities  of  the  primary  clot  ;  this 
deposition  ceasing  generally,  on  the  proxi- 
mal side,  at  the  point  of  anastomosis  near- 
est the  seat  of  obstruction. 

[Fig.  133. 


Diagram  of  a  Hemorrhagic  Infarct. — a.  Artery  ob- 
literated by  an  embolus  (e).  ■o.  Vein  filled  witli  a 
secondary  thrombus  (th).  1.  Centre  of  infarct  which 
is  becoming  disintegrated.  2.  Area  of  extravasation. 
3.  Area  of  collateral  hypenemia.     (0.  Weber.)] 

The  brief  account  which  has  just  been 
given  applies  with  almost  equal  exact- 
ness to  the  clots  which  form  in  veins.  A 
very  important  additional  fact,  however, 
in  reward  to  these,  has  been  demonstrated 
by  Yirchow  ;  the  fact,  namelj',  that  they 
tend  to  increase  by  the  deposition  of  fresh 


clot  at  their  proximal  end,  until  the  vei 
becomes  filled  up  as  far  as  its  mouth,  an 
that,  in  continuation  of  this  process  (i'roi 
the  blood  which  passes  along  the  trun 
vein  with  which  the  obstructed  vein  con 
municates),  additional  coagulum  is  gradi 
ally  added  to  that  which  has  been  ali-eud 
deposited,  until  from  the  plugged  orific 
there  projects  into  the  interior  of  th 
trunk  a  rounded  mass  of  laminated  coagi 
lum,  which  may  attain  a  very  considei 
able  size. 

The  causes  of  Thrombosis  have  alread 
been  to  some  extent  considered.  Souk 
times  the  coagulation  seems  to  be  coi 
secutive  to  mere  stagnation  of  blood,  c 
sluggishness  of  circulation,  occurring  i 
certain  conditions  of  disease.  Such  prol 
ably  is  the  case  in  regard  to  softenin 
clots  in  the  heart ;  such  probably,  also, 
the  case  in  regard  to  the  clots  which  plu 
certain  of  the  veins  in  phthisis  and  soni 
other  affections  ;  and  such,  also,  doub 
less,  is  the  case  when  arteries,  leading  t 
districts  of  disease  in  which  the  capillaric 
are  obstructed,  become  themselves  flUe 
with  clot.  Sometimes  the  coagulation  i 
determined  by  mere  roughness  of  the  sui 
face  over  which  the  blood  passes.  Thi 
is  observed  when  isolated  clots  becom 
adherent  to  atheromatous  patches,  an 
when  extensively  atheromatous  or  ossifle 
arteries  become  obstructed  with  clots 
Sometimes  the  thrombus  is  the  result  ( 
inflammation  of  the  walls  of  the  artery  c 
vein  in  which  it  is  found,  the  coagulatio 
of  the  blood  being  consequent  on  som 
altered  relation  between  tlie  walls  of  th 
vessel  and  the  .blood  within  them.  Ir 
deed,  phlebitis  and  arteritis  are  probabl 
the  most  frequent  causes  of  thrombosis 
Further,  the  formation  of  clots  in  arterie 
and  veins  takes  place  occasionally  in  th 
course  of  some  cachectic  conditions  c 
system,  such  as  those  connected  wit 
syphilis  or  antemia.  It  may,  of  course 
be  a  question,  whether  or  not  the  coagij 
lation  in  these  cases  even  may  not  be  th 
result  of  inflammation. 

The  embolus,  or  obstructing  mass 
which,  conveyed  from  a  distance,  be 
comes  lodged  in  some  vessel,  and,  for  th 
most  part,  occludes  it,  may  consist  of  an 
solid  material  derived  either  directly  fror 
the  blood,  or  from  the  walls  of  certai 
parts  of  the  vascular  system.  But  i 
order  for  Embolia  to  take  place,  it  is  obvi 
ous  that  the  solid  matter  must  be  formc' 
in  such  a  situation  as  shall  admit,  flrsf 
of  its  detachment,  second,  of  its  convej 
ance  by  means  of  the  circulating  fluid 
third,  of  its  impaction  in  some  vessel  to 
minute  to  admit  of  its  further  progres 
onwards.  Hence  it  follows  that  an  embc 
lus  must  always  be  looked  for  in  som 
part  of  the  pulmonary  or  systemic  arteris 
system,  or  in  the  portal  system,  and  tha 
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its  source  must  be  sought  for,  as  a  rule, 
either  iu  the  veins  or  in  the  heart ;  occa- 
sionally in  the  large  arterial  trunks. 

A  very  frequent  source  of  Embolia  is 
the  formation  of  clots,  from  whatever 
cause,  in  the  systemic  veins.  Thus, 
sometimes  phlebitic  or  other  clots  become 
dislodged,  then  swept  away  in  mass  by 
the  blood,  and  ultimately  fixed  in  some 
part  of  the  pulmonary  arterial  system. 
More  commonly,  however,  as  Virchow 
has  shown,  thrombi,  which  have  become 
friable  in  texture,  undergo  disintegration, 
so  that  fragments  only  of  them  become 
detached  and  carried  onwards  ;  and  he 
has  shown  that  this  process  chiefly  occurs 
in  connection  with  those  bulbous  extremi- 
ties of  thrombi  which  project  from  the 
occluded  veins  into  the  trunks  with  which 
these  veins  are  connected.  In  this  case 
the  emboli  are  likely  to  be  numerous  and 
small ;  and  it  is  likely  that  many  of  the 
smaller  twigs  of  the  pulmonary'  artery 
will  be  occluded  rather  than  one  or  two 
of  the  larger  branches  only.  The  same 
processes  may  take  place  in  connection 
with  the  pulmonary  veins  and  systemic 
arterial  tree  ;  but  Thrombosis  in  these 
veins,  and  Embolia  from  this  source  in 
the  systemic  arteries,  are  certainly  not 
common. 

Another  frequent  source  of  emboli  is 
furnished  by  the  interior  of  the  heart. 
Sometimes,  there  is  reason  to  believe,  the 
softening  clots,  whicli  have  been  already 
described,  and  which  it  has  been  shown 
may  be  detached,  may  be  conveyed  on- 
wards, and  produce  arterial  obstruction. 
The  most  frequent  source  by  far,  how- 
ever, in  connection  with  the  heart,  is  the 
vegetations  which  form  on  the  valves  in 
the  course  of  rheumatic  and  other  inflam- 
matory conditions.  Sometimes  the  soft 
granulations  of  recent  inflammation, 
which  are  often  clustered,  and  often 
loosely  attached,  become  separated  and 
washed  away  with  the  current  of  blood  ; 
sometimes,  on  the  other  hand,  fragments 
of  older  concretions  break  ofT— concre- 
tions which  have  become  condensed  and 
friable,  or  tough.  In  either  of  these  cases, 
it  may  happen  that  the  detachment  of 
one  or  two  large  masses  may  lead  to 
the  blocking  up  of  some  arterial  trunk,  or 
(and  this  is  more  commonly  the  case) 
that  the  separation  of  a  number  of  small 
fragments  may  cause  the  occlusion  of  one 
or  many  small  vessels.  Since  cardiac 
vegetations,  as  the  result  of  inflamma- 
tion, are  much  more  common  on  the  left 
side  of  the  heart  than  on  the  right  side,  it 
necessarily  follows  that  Embolia  originat- 
ing from  the  heart  is  much  more  com- 
monly met  with  in  the  systemic  arteries 
than  in  the  arteries  of  the  lungs. 

The  last  source  of  emboli  is  the  crum- 
bling away  or  disintegration  of  athero- 
matous or  cretaceous  deposits,  such  as 


one  meets  with  in  erosion  or  ulceration  of 
the  lining  membrane  of  the  heart  or  arte- 
ries. The  minute  particles,  or,  at  least, 
some  of  them,  not  unfrequently  become 
arrested,  like  other  emboli,  in  the  arterial 
twigs,  and  lead  to  their  obstruction.  As 
in  the  last  case,  Embolia  from  this  cause 
is  much  more  frequently  observed  in  the 
systemic  arteries  than  elsewhere. 

An  embolus,  of  whatever  kind  it  may  be, 
and  whatever  may  be  its  source  becomes 
swept  along  with  the  blood,  from  one 
vessel  to  another  vessel,  until  it  reaches 
one  which  from  its  size  opposes  a  bar  to 
its  further  progress ;  in  this  it  becomes 
wedged,  and  obstructs  it  wholly,  or 
almost  wholly.  Very  often  it  becomes 
fixed  on  the  spur  formed  by  the  bifurca- 
tion of  an  artery.  Soon  after  its  arrest 
the  embolus  becomes  invested  in  clot; 
blood  gradually  coagulates  on  its  proxi- 
mal side  as  far  back  as  the  next  anasto- 
mosis of  the  obstructed  artery  ;  it  coagu- 
lates, also,  generally  on  the  distal  side  as 
well,  sometimes  only  as  far  as  the  next 
branch,  sometimes  throughout  the  whole 
series  of  vessels  which  the  primarily  ob- 
structed artery  supplies.  In  the  case  of 
obstruction  of  vessels  from  emboli,  equally 
as  in  that  from  thrombi,  blood  will,  in  a 
greater  or  less  degree,  insinuate  itself  for 
a  time  between  the  embolus  and  the  vas- 
cular wall ;  this  blood,  however,  generally 
soon  coagulates,  and  becomes  continuous 
with  that  at  either  extremity  of  the  em- 
bolus. The  clot  in  which  the  embolus 
thus  becomes  imbedded,  and  which  com- 
pletes the  obstruction  which  the  embolus 
had  begun,  may  vary  in  character  from 
an  ordinary  colored  clot  to  a  purely  fibrin- 
ous one.  At  first  it  is  easily  distinguish- 
able from  the  embolus  within  it ;  but, 
like  other  deposited  clots,  it  soon  under- 
goes degenerative  changes,  and  gradually 
approximates,  more  or  less,  in  character 
to  the  embolus  itself,  which  may  thus  be 
rendered  quite  incapable  of  separate  rec- 
ognition. 

Generally,  at  all  events  in  the  more 
obvious  cases,  the  embolus  is  a  definite 
mass,  which  becomes  impacted  in  the 
form  in  which  it  had  separated.  Not  un- 
frequently, however,  especially  when  the 
more  minute  arterial  twigs  become  ob- 
structed, these  twigs  are  found  distended 
with  an  aggregation  of  small  angular 
masses,  which  would  seem  to  be  either 
the  debris  of  a  larger  embolus,  or  the 
minute  particles  due  to  the  erosion  or 
crumbling  occurring  at  the  seat  of  the 
primary  affection.  It  seems  not  improba- 
ble that  both  of  these  latter  explanations 
may  hold  good  of  certain  cases ;  that 
sometimes,  as  Virchow  suggests,  an  em- 
bolus which  has  become  impacted  breaks 
up  into  fragments,  under  the  constant 
pressure  from  behind  to  which  it  is  ex- 
posed, and  that  these  fragments  become 
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then  driven  onwards  into  the  minuter 
vessels  beyond  ;  that  occasionally  also, 
perhaps  the  debris,  separated  from  an 
eroded  surface,  become  in  the  process  of 
separation  loosely  cemented  together  by 
coaguluni,  and  the  soft  mass  thus  formed 
becomes  driven  into  the  minuter  arteries, 
and  moulded  to  them. 

The  local  indications  of  the  presence  of 
a  thrombus  and  of  an  embolus  are  as 
nearly  as  possible  identical.  In  both 
cases  the  vessel  becomes  obstructed  and 
distended ;  in  both,  inflammation  of  the 
walls  (even  if  it  did  not  previously  exist) 
becomes  excited,  and  they  undergo  thick- 
ening ;  and  in  both,  if  the  vessel  affected 
be  superficial,  it  may  be  felt  to  be  en- 
larged or  hardened,  and  will  probably  be 
found  to  be  painful  and  tender.  The 
most  important  results,  however,  of  these 
affections  are  those  which  depend  on  the 
obstruction  of  vessels — results  which  man- 
ifest themselves  in  connection  with  the 
parts  which  lie  on  the  distal  side  of  ob- 
struction, and  especially  in  those  regions, 
the  vessels  of  which  are  tributaries  or 
effluents  of  those  which  are  obstructed. 
It  has  already  been  pointed  out  generally 
what  these  results  are.  "When  a  vein  is 
obstructed,  the  return  of  blood  is  pre- 
vented in  a  greater  or  less  degree,  the 
vessels  behind  become  distended  with 
blood,  dilated — it  may  be  varicose — and 
the  tissues  behind  become  the  seat  of  con- 
gestion and  of  dropsical  effusion.  "When 
an  artery  is  the  seat  of  obstruction,  the 
direct  passage  of  blood  to  and  through 
the  parts  to  which  the  artery  leads  be- 
comes arrested.  In  some  cases,  of  course, 
this  disturbance  of  the  circulation  is  tem- 
porary only ;  anastomozing  branches  en- 
large, and,  by  transmitting  an  increased 
quantity  of  blood,  make  up  between  them 
for  the  loss  to  the  circulation  of  the  ob- 
structed vessel.  But  in  all  cases  disturb- 
ance takes  place  to  some  extent ;  the  nu- 
trition of  the  districts  to  which  the  artery 
leads  becomes  impaired,  the  blood  stag- 
nates in  its  vessels,  these  become  dis- 
tended with  blood,  owing  to  the  reflux 
into  them  from  neighboring  vessels,  and 
not  unfrequently  ruptured  so  that  ex- 
travasation takes  place;  sometimes  in- 
flammatory processes,  with  exudation  of 
lymph,  or  suppuration,  supervene ;  and 
very  often  molecular  death  and  gangrene 
ensue. 

The  gravity  of  the  consequences  of  ob- 
struction of  vessels,  whether  arising  from 
Thrombosis  or  Embolia,  depends  partly 
on  the  size  of  the  vessel  obstructed,  partly 
on  the  importance  to  Ufe  of  the  organ  or 
part  to  which  the  blocked-up  vessel  bs- 
lono's,  partly  on  the  suddenness  with  which 
occfusion  takes  place.  Obstruction  from 
one  or  other  of  theee  causes  may  affect 
any   vessel.     As  regards  obstruction   of 


veins,  all  that  might  otherwise  have  needed 
to  be  said  here  has  already  been  said  under 
the  head  of  Phlebitis,  from  which  venous 
Thrombosis  can  scarcely  be  separated. 
But  some  of  the  more  important  cases  of 
obstruction  of  arteries  we  propose  now 
briefly  to  consider  seriatim. 

Obstmctiou  of  Arteries  of  Heart,  Liver, 
Spleen  and  Kidneys.  —  In  each  of  these 
cases,  what  "Virchow  terms  capillary  em- 
boli, derived  from  cardiac  granulations, 
are  far  from  uncommon.  Occasionally 
large  masses  become  impacted  in  certain 
of  their  vessels  ;  and  occasionally  (in  the 
kidnej's  especially),  without  any  cardiac 
disease  whatever,  the  larger  number  of 
the  principal  arteries  of  the  organ  become 
obstructed  by  the  formation  of  firm  fibrin- 
ous adherent  clots  within  them.  The 
consequences  of  obstruction  of  the  arteries 
of  the  organs  just  enumerated  are  not 
very  dissimilar  from  pysemic  affections  of 
the  same  organs  ;  they  may  consist  in  all 
(but  more  especially  in  the  heart  and  kid- 
neys) of  minute  abscesses,  about  as  large 
perhaps  as  pins'  heads,  or  of  minute  ao- 
scess-like  points,  in  which  the  puriform 
matter  is  composed  of  mere  disintegrated 
material ;  they  may  consist  also  in  all 
(but  more  particularly  in  the  spleen,  kid- 
neys, and  liver),  of  so-called  "fibrinous 
blocks."  These  vary  in  size,  but  are  often 
very  large — a  cubic  inch  or  so  in  bulk. 
They  present,  for  the  most  part,  well-de- 
fined limits,  vary  between  a  pale  buff 
color  and  a  deep  brick-red  hue,  and  ap- 
pear to  consist  essentially  of  the  normal 
tissues  infiltrated  with  some  of  the  ele- 
ments of  blood.  The  pathological  phe- 
nomena here  described  are  very  frequently 
observed,  but  the  symptoms  to  which 
they  give  rise  are  not  very  obvious. 

Obstruction  of  Arteries  of  Brain. — Far 
more  important  than  the  obstructions 
which  have  just  been  considered  are  the 
obstructions  which,  as  Dr.  Kirkes  origin- 
ally showed,  take  place  occasionally  in 
the  arteries  of  the  brain.  The  obstruc- 
tions here  are,  without  doubt,  frequently 
embolic,  and  take  place  distinctly  in  the 
course  both  of  chronic  diseases  of  the 
aortic  or  mitral  valves,  and  of  acute  in- 
flammatory attacks  of  these  parts.  "When 
such  is  the  case  the  embolic  fragment  is  al- 
most invariably  discovered  in  one  or  other 
of  the  middle  cerebral  arteries,  or  their 
branches— according  to  Dr.  Kirkes,  most 
commonly  in  the  artery  of  the  right  side. 
But  the  obstruction  also  frequently  takes 
place  wholly  independently  of  heart  dis- 
ease, and  without  any  possible  source  of 
Embolia,  and  is  clearly  then  due  to  Throm- 
bosis of  the  affected  vessel.  Such  Thrombo- 
sis may  occur  in  any  of  the  arteries  at  the 
base  of  the  brain,  and  we  have  seen  a  case 
in  which  the  cerebral  portions  of  both  in- 
ternal carotids  and  the  basilar  artery  be- 
came thus  successively  obstructed.     The 
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effects  of  obstruction  of  arteries  on  the 
portions  of  brain-substance  to  whicli  the 
obstructed  arteries  lead  consist,  in  the 
first  place,  of  patchy  congestion,  and,  in 
the  second  place,  of  marked  softening,  at- 
tended with  yellowish,  or  slightly  green- 
ish discoloration,  and  the  appearance  of 
numerous  compound  granular  cells.  The 
affected  portions  of  brain  are  usually  small 
and  circumscribed,  but  are  sometimes  ex- 
tensive and  diffused.  They  are  most  fre- 
quently observed  (in  connection  with  ob- 
struction of  the  middle  cerebral  artery), 
in  the  corpus  striatum. 

The  symptoms  of  obstruction  of  the 
cerebral  arteries  always  appear  suddenly. 
The  patient  is  seized  with  a  kind  of  "  fit," 
sometimes  apparently  epiplectic,  some- 
times syncopic,  but  sometimes  unattended 
with  either  convulsions  or  loss  of  con- 
sciousness ;  and  on  emergence  from  this 
sudden  attack  he  is  found  to  be  hemiple- 
gic.  The  symptoms  which  succeed  are 
little,  if  at  all,  different  from  those  which 
attend  on  apoplectic  attacks  ;  they  vary 
in  different  eases,  as  the  latter  vary,  and 
need  not  be  detailed  in  this  place. 

Ohstruction  nf  Arteries  of  Extremities. — 
The  arteries  of  the  extremities  become 
occasionallj'  obstructed  by  clot.  Some- 
times no  doubt  these  obstructions  are  em- 
bolic ;  but  far  more  commonly  we  believe 
they  depend  on  arteritis.  In  the  lower 
extremity,  where  this  condition  is  most 
frequently  observed,  the  seat  of  obstruc- 
tion is  usually,  we  believe,  either  the  fem- 
oral artery  in  the  neighborhood  of  the 
origin  of  the  profunda,  or  the  popliteal 
artery.  Occasionally  obstruction  takes 
place  simultaneously  in  the  corresponding 
arteries  of  opposite  limbs.  The  formation 
of  a  plug  is  generally,  perhaps  always, 
ushered  in  by  acute  pain  at  the  spot  which 
the  plug  occupies.  This  is  followed  by 
impaired  circulation  in  the  limb  beyond, 
loss  of  pulsation  in  the  distal  portion  of 
artery,  pallor,  coldness,  numbness,  and 
ultimately,  it  may  be,  gangrene.  In  cer- 
tain cases,  however,  the  patient  recovers 
from  the  effect  of  the  occlusion,  as  patients 
recover  from  that  produced  by  the  liga- 
ture of  an  artery. 

Obstruction  of  Pulmonary  Artery. — The 
branches  of  the  pulmonary  artery  are  the 
recipients  of  all  the  emboli  derived  from 
the  systemic  venous  system.  Embolia, 
therefore,  is  in  them  of  common  occur- 
rence. Thrombosis  also  not  unfrequently 
takes  place  in  them.  The  blocking-up  of 
minute  arterial  twigs  in  pytemia  leads,  as 
has  been  already  shown,  to  the  morbid 
changes  in  the  lungs  indicative  of  that 
malady.  The  formation  of  clots  in  some 
of  the  arteries,  in  the  course  of  mitral 
and  other  forms  of  obstructive  cardiac 
diseases,  are  constant  accompaniments 
of  pulmonary  apoplexy  and  probably  in 
most  cases  precede  and  cause  it.     Occa- 


sionally the  impaction  of  a  large  embolus 
in  one  of  the  larger  branches  of  the  pul- 
monary artery,  or  the  development  therein 
of  a  thrombus,  leads  to  infiammatory,  and 
other,  mischief  of  a  comparatively  large 
portion  of  the  lung,  or  even  of  an  entire 
lobe.  We  have  seen  such  a  case,  in  which 
a  large  portion  of  lung,  the  main  artery 
of  which  was  obstructed  by  an  embolus, 
had  become  pneumonic,  its  terminal  bron- 
chial tubes  had  become  destroyed  by  sup- 
puration, and  thus  converted  into  irregu- 
lar cavities,  and  the  investing  pleura  had 
become  infiamed.  The  most  serious  cases, 
however,  are  those  in  which,  either  from 
Thrombosis  or  Embolia,  the  whole,  or 
nearly  the  whole,  pulmonary  circulation 
becomes  suddenly  arrested,  and  rapid  or 
sudden  death  ensues.  A  good  many  cases 
of  this  kind  are  recorded,  and  they  seem 
to  be  comparatively  frequent  among 
puerperal  women,  though  they  are  by  no 
means  confined  to  them.  Occasionally  no 
doubt  the  transference  of  a  clot  which  has 
formed  in  one  of  the  systemic  veins  is  the 
cause  of  this  sudden  obstruction,  either 
by  the  clot  itself  blocking  up  the  pulmo- 
nary trunk,  or  by  serving  as  a  nucleus, 
around  which,  after  its  impaction,  further 
coagulation  takes  place.  Much  more  fre- 
quently, however,  we  believe,  the  forma- 
tion of  the  obstructing  clots  commences, 
and  becomes  completed,  in  the  arteries  in 
which  they  are  discovered  after  death. 
And  we  ground  this  belief  on  the  fact 
that  in  many  cases,  where  death  from 
this  kind  of  obstruction  is  unquestionable, 
the  pulmonary  clots  form  an  almost  con- 
tinuous system,  accurately,  or  nearly  ac- 
curately, moulded  to  the  channels  in  which 
they  are  found,  and  in  a  greater  or  less 
degree  adherent  to  them.  It  is  a  very 
remarkable  fact  that,  in  some  at  least  of 
these  cases,  the  deposition  of  clots  in  the 
pulmonary  arteries  must  have  taken  place, 
and  been  completed  to  the  verge  of  almost 
total  obstruction  during  a  period  of  nearly 
perfect  health,  and  that  the  patient's  sud- 
den death  has  been  due  either  to  an  acci- 
dental shifting  of  the  clot,  or  to  the  coag- 
ulation of  the  streamlets  of  blood,  by  the 
persistence  of  the  flow  of  which  between 
the  older  clots  and  the  arterial  walls  life 
had  hitherto  been  maintained.  The  clots 
here  referred  to  commence  sometimes  im- 
mediately above  the  pulmonic  valves, 
sometimes  at  the  bifurcation  of  the  pul- 
monary artery,  sometimes  separately  in 
each  branch  of  the  artery,  and  are  con- 
tinued more  or  less  uniformly,  and  for  a 
greater  or  less  distance,  along  their  rami- 
fications. They  possess  all  the  characters 
of  clots  formed  some  while  before  death, 
and  adhere  here  and  there  to  the  arterial 
walls. 

The  symptoms  which  indicate  serious 

obstruction  of  the  pulmonary  artery  are 

I  sudden    embarrassment    of    i-espiratiou. 
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great  dyspncea,  with  coldaess,  and  pallor, 
and  clamminess  of  skin  ;  pallor,  not  livid- 
ity,  of  face  ;  feebleness,  rapidity  and 
irregularity  of  pulse,  followed  by  death, 
sometimes  after  an  interval  of  several 
days,  sometimes  quite  suddenly.  As  an 
example  of  the  formation  of  clots  in  the 
pulmonary  arteries,  or  rather  of  their 
presence  in  these  arteries,  during  appar- 
ent health,  and  of  sudden  death  resulting 
from  their  presence,  we  may  quote  the 
following  case  : — 

A  female  servant,  thirty  years  of  age, 
was  admitted  into  St.  Thomas's  Hospital 
under  Dr.  Bristowe's  care,  on  the  18th 
June,  1800,  having  suffered  from  slight 
symptoms  of  pleuritis  on  the  right  side 
for  about  ten  days.  On  admission  there 
was  distinct  evidence  of  drjr  pleurisy  on 
the  affected  side,  but  the  symptoms  soon 
passed  away  ;  the  patient  got  apparently 
well,  and  was  about  to  leave  the  hospital ; 
but  before  she  could  leave  it,  and  while 
assisting  in  the  wards,  she  was  attacked 
suddenly  with  falntness  and  gasping  for 
breath,  and  in  a  few  minutes  was  dead. 
Her  death  took  place  seven  days  after 
admission. 

The  body  was  spare,  and  without 
oedema.  The  pericardium  was  healthy, 
the  heart  of  moderate  size,  with  parietes, 
lining  membrane  and  valves  all  healthy. 
All  the  cavities  contained  dark  fluid 
blood,  without  a  trace  of  coagulum.  The 
right  lung  was  adherent  to  the  parietes 
by  an  exceedingly  delicate,  easy-to-be- 
broken  down  membrane.  The  organ  was 
small,  and  its  lower  lobe  partially  col- 
lapsed. Its  surface  was  studded  with 
irregular,  and  in  some  cases,  large  patches 
of  subserous  hemorrhage.  Its  tissue  was 
crepitant  throughout,  thougli  less  so  be- 
low than  above.  The  bronchial  tubes 
contained  a  large  quantity  of  frothy  mu- 
cus. The  branches  of  the  pulmonary 
artery  distributed  to  the  organ  were  in 
the  greater  part  of  their  extent  filled  with 
decolorized  and  slightly  adherent  cylindri- 
cal coagula.  They  cornmenced,  not  in  the 
trunk  of  the  pulmonary  artery,  but  in  the 
division  of  it  leading  to  this  lung,  formed 
casts  of  all  the  primary  branches  of  this 
division,  and  were  prolonged  thence  into 
many  of  the  secondary  and  subsequent 
branches.      The   coagula,   however,   did 


not  in  all  instances  form  parts  of  a  cor 
tinuous  system  ;  but  in  many  cases  th 
smaller  braiKjlics,  aud  in  a  few  the  large 
branches,  were  occupied  by  coagula  c 
the  same  kind  as,  but  having  no  ccmtinr 
ity  with,  those  prolonged  from  tlie  root  c 
the  lung.  The  clots  were  for  the  ukjs 
part  cylindrical,  and  accurate  casts  of  th 
vessels  in  which  they  lay  ;  still,  here  an 
there  they  presented  slight  irregularitie 
and  enlargements.  They  were"  for  th 
most  part  adlierent,  though  slightly  sc 
to  the  parietes  ;  but  here  and  there  wer 
free,  leaving  passages  between  them  an 
the  arterial  walls  ;  which,  together  wit 
the  intervals  entirely  free  from  clot,  wcr 
filled  with  dark-colored  fluid  blood.  A' 
the  clots  presented  a  reticulated  fibrinou 
surface,  and  a  central  black-currant-Jell\ 
like  axis.  They  had  evidently  forme- 
prior  to  death.  The  pulmonary  vein 
were  empty.  The  left  lung  was  in  pre 
cisely  the  same  condition  as  the  right 
There  was  no  important  disease  in  an; 
other  organ.  The  blood  in  the  .systemi 
arteries  and  veins  was  generally  fluid 
but  in  the  left  internal  iliac  vein,  extend 
iug  partly  into  the  common  iliac,  was  i 
cylindrical  coagulum,  not  completely  till 
ing  the  vessel,  but  adherent  to  it,  an( 
presenting  characters  identical  with  thosi 
of  the  clot  in  the  lung.  Again,  in  th( 
left  innominate  vein,  a  mass  of  coagulun 
was  discovered,  completely  blocking  it  up 
this  was  unadherent,  and  was  found,  oi 
unravelling  it,  to  consist  of  a  branchinj 
system  of  partly  decolorized  clots,  whicl 
could  not  have  been  formed  there,  bu 
must  have  been  carried  thither  from  som( 
of  the  smaller  tributary  vessels. 

Tlie  above  case,  it  maybe  added,  is  no 
adduced  to  prove  that  death  may  take 
place  from  the  formation  of  clots  withii 
the  pulmonary  arteries.  For  the  case  ii 
one  in  which  there  is  room  for  differenci 
of  opinion  in  regard  to  the  source  of  thes< 
clots.  We  believe,  nevertheless,  that  ir 
this  case  the  clots  found  in  thepuhnonarj 
arteries  were  formed  in  them  ;  and  we  be 
lieve  it  partly  in  consequence  of  the  torn 
and  structure  of  the  clots,  partly  because 
there  is  no  valid  ground  for  disbelievinr 
that  such  clots  mav  be  deposited  during 
life,  as  well  in  the  pulmonary  arteries  as 
in  the  systemic  veins. 
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By  R.  Douglas  Poavell,  M.D.,  F.R.C.P. 


In  any  systematic  consideration  of  tlie 
diseases  affecting  tlie  pulmonary  artery, 
tliat  vessel  must  be  separated  into  two 
portions,  one  external  to,  and  one  within 
the  lungs.  Disease  of  the  pulmonary 
artery  before  its  distribution  in  the  lungs 
is  so  uncommon  that,  in  practice,  a  mur- 
mur most  audible  over  the  region  of  this 
vessel  is  regarded  as  of  lifemic  origin,  or 
this  hypothesis  failing,  as  attributable  to 
some  congenital  defect  about  the  heart,  or 
to  pressure  from  without,  and  it  is  only  by 
this  method  of  exclusion  that  we  force 
ourselves  to  admit  that  the  disease  has  its 
seat  in  the  vessel  itself. 


Atheroma. 

Etiology. — The  etiology  of  atheroma 
and  aneurism  of  the  pulmonary  artery 
does  not  essentially  ditfer  from  that  of 
corresponding  affections  of  the  aorta  ;  but 
in  consequence  of  the  pulmonary  vessel 
being  more  deeply  seated,  more  lax  in  its 
capacity,  and  therefore  less  liable  to  direct 
injury  or  effective  strain,  the  results  of 
those  constitutional  influences,  gout,  alco- 
holism, syphilis,  which  lead  to  atheroma, 
are  much  more  rarely  developed.  The 
niildiir  degrees  of  atheroma — fatty  degen- 
eration of  the  intima — are,  however,  not 
unfrequently  seen  associated  with  those 
heart  and  lung  diseases — mitral  constric- 
tion and  regurgitation,  pulmonary  fibrosis, 
or  emphysema  with  hypertrophy  of  the 
right  ventricle  of  the  heart — which  per- 
manently increase  the  tension  of  the  pul- 
monary circulation. 

The  association  of  such  atheromatous 
patches  in  the  pulmonary  artery  with 
those  diseases  which  cause  more  or  less 
persistent  difficulty  in  the  smaller  circula- 
tion, and  which  have  as  their  common 
accompaniment  a  more  or  less  increased 
venosity  of  blood,  is,  as  has  been  well 
pointed  out  by  Drs.  Wilks  and  Moxon,  a 
strong  argument  against  the  supposition 
that  this  artery  is  protected  from  athe- 
roma by  virtue  of  the  dark  blood  circulat- 
ing through  it.  That  the  pulmonary 
artery  is  not  wholly  insusceptible  to  deeper 
lesions,  however,  is  apparent  from  a  case, 
to  be  presently  cited,  in  which,  under  the 
combined  assaults  of  rheumatism,  alco- 
holism, and  hard  work,  with  a  very  strong 
suspicion  of  syphilis,  this  vessel,  in  com- 


mon with  the  aorta,  became  affected  with 
atheromatous  disease  resulting  in  loss  of 
substance.  Dr.  Hope'  refers  to  a  case  in 
which  the  vessel  was  dilated  and  rigidly 
ossified,  even  beyond  its  primary  divis- 
ions in  the  lungs. 

Syjiptoms. — No  symptoms  have  hither- 
to been  traced  as  referable  to  atheroma 
of  the  pulmonary  artery. 


Dilatation.    Anetjeisji. 

Under  circumstances  of  great  pressure 
within  the  pulmonary  circulation,  as  in 
cases  of  marked  narrowing  of  the  mitral 
orifice,  with  great  hypertrophy  of  the 
right  heart,  a  certain  general  enlargement 
of  the  pulmonary  artery  may  take  place. 
Dr.  Sydney  Coupland  has  recorded  the 
case  of  a  naval  pensioner,  aged  75,  in 
whom  there  was  an  extreme  degree  of 
this  general  dilatation  of  the  artery  and 
its  branches.  In  this  case  the  main 
trunk  was  found  dilated  to  a  circumfer- 
ence of  6j^  inches,  the  valves  being  incom- 
petent and  the  walls  of  the  artery  greatly 
thinned.  There  was  in  this  case  great 
hj'pcrtrophy  and  dilatation  of  the  right 
heart,  marked  emphysema  of  the  lungs, 
and  patchy  superficial  atheroma  of  the 
intra -pulmonary  branches.  Although 
some  degree  of  patency  of  the  foramen 
ovale  was  also  present.  Dr.  Coupland  re- 
garded the  emphysema  as  the  real  cause 
of  the  general  dilatation  of  the  vessel." 
Dr.  Conway  Evans,  in  the  Pathological 
Transactions  for  1866,  describes  a  case  in 
which  there  was  both  general  dilatation 
of  the  artery  and  hypertrrphic  thickening 
of  its  walls,  with  atheroma  of  the  internal 
coat,  associated  with  a  contracted  mitral 
orifice.  Dr.  Evans  refers  to  other  similar 
cases,  recorded  by  Drs.  Quain,  Peacock, 
and  Bristowe,  in  all  of  which,  as  in  the 
case  he  describes,  marked  hjpertrophy  of 
the  right  ventricle  was  present. 

No  case  of  aneurism  of  the  main  trunk 
of  the  pulmonary  artery  is  referred  to  in 
Dr.  Peacock's  index  to  the  Pathological 
Transactions,  for  vols.  xvi.  to  xxv.  inclu- 
sive ;  and  Mr.  Erichsen,  in  his  selected 

'  Diseases  of  the  Heart,  4th  edit.  p.  394, 
1849. 

2  rath.  Trans,  vol.  xxvi.  1875. 
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observations  on  aneurism,  only  refers  to 
one  case,  described  by  Ambrose  Pare,  in 
wliicli  there  was  aneurismal  dilatation 
and  ossiflcation  of  this  vessel,  from  rup- 
ture of  wliich  the  patient  died  suddenly. 
Dr.  Crisp  had  met  with  uo  recorded  case.' 


Narkowing  of  the  Pulmonary 
Artery. 

Etiology'.— Constriction  of  the  pul- 
monary artery  is  most  commonly  situated 
at  its  commencement,  and  is  genemlly  a 
congenital  disease,  associated  with  other 
congenital  malformations  of  the  heart, 
especially  with  imperfect  septum  ventri- 
culoriun  and  patent  foramen  ovale  and 
ductus  Botalli  (Lebert).^  Endocarditis 
affecting  the  pulmonary  valves  and  caus- 
ing them  to  adhere  by  their  margins,  and 
so  ns  partly  to  close  the  orifice,  or  myo- 
carditis, leading  to  constriction  at  the 
conus  arteriosus,  are  the  most  common 
causes  of  narrowing  of  the  pulmonary  ar- 
tery :  and  these  causes  come  into  action 
before  the  end  of  the  third  month  of  intra- 
uterine life. 

Symptoms  :  Diagnosis. — Dyspnoea  and 
cyanosis  becoming  obvious  as  soon  as  the 
infant  commences  active  movements,  with 
the  physical  signs  of  great  hypertrophy  of 
the  right  side  of  the  heart  and  a  systolic 
murmur  heard  o\'er  the  pulmonary  carti- 
lage and  conducted  upwards  and  to  the 
left,  are  the  principal  points  to  be  ob- 
served in  the  diagnosis  of  this  malady.  A 
more  full  consideration  of  its  clinical  and 
pathological  features  will  be  found  in  the 
section  on  congenital  diseases  of  the 
heart. 

Narrowing  of  the  pulmonary  artery  be- 
yond the  valves  is,  like  other  diseases 
affecting  this  vessel,  of  rare  occurrence. 
The  most  common  cause  of  such  local 
diminution  of  calibre  is  compression  by  a 
tumor,  either  aneurismal  or  from  medias- 
tinal growth,  or  possibly  consisting  of 
enlarged  bronchial  glands. 

As"  the  following  case  well  illustrates 
the  principal  symptoms  of  compression  of 
the  pulmonary  artery,  and  also  presents 
other  features  of  interest,  I  may  perhaps 
be  allowed  to  relate  it  here. 

T.  D.,  aged  38,  a  fireman  in  a  pottery 
manufactory,  came  under  my  observation  at 
the  Charing  Cross  Hospital  in  October,  1874. 
He  was  in  his  work  exposed  to  great  changes 
of  temperature,  somethnes  working  at  a  tem- 
perature of  200°  or  more,  and  also  to  pigment 
fumes  and  coal-dust,  etc.  To  tliese  causes  he 
attributed  a  constant  cough  from  which  he 


1  Diseases  of  the  Bloodvessels,  1847. 

2  Ylf^lg  cUnical  Lecture,  Medical  Times  and 
Gazette,  January,  1870. 


had  suffered  for  some  time.  He  stated  th 
he  often  liad  to  lift  heavy  weights,  as  mu( 
as  2  cwt.,  which  he  would  carry  in  his  art 
supported  against  the  lower  chest.  No  di 
tuict  history  of  syphilis  was  elicited  ;  thr 
children  were  living  out  of  a  family  of  niu 
Patient  had  a  severe  attack  of  rheumatic  f 
ver  in  lS5(j  which  lasted  seventeen  week 
but  had  since  then  continued  his  work  wit 
out  difSculty  up  to  six  weeks  previous  to  h 
attendance  at  the  hospital.  He  had  only  f 
two  weeks  been  quite  disabled  from  work,  ( 
account  of  palpitation  and  breathlessness! 
The  following  notes  were  taken  a  mon 
before  his  admission  into  the  hospital,  whe 
he  continued  under  my  care  in  the  tempora 
absence  of  Dr.  Silver.  The  patient  was 
short,  stout  man,  with  a  somewhat  bloat 
face,  of  a  dusky  pallid  hue,  with  decid( 
bvidity  of  lips.  On  exposing  the  chest  i 
enlarged  vein  was  observed  coursing  frn 
the  left  shoulder  along  the  second  intercost 
space  to  the  sternum,  the  veins  generally 
the  neck  were  full,  and  the  carotids  throbhi 
visibly.  Pupils  and  pulses  equal.  Tl 
chest  was  expanded.  The  heart's  apex  be 
at  the  sixth  rib  one  inch  outside  nipple  lin 
and,  as  indicated  by  shading  in  the  diiigrar 
the  cardiac  impulse  was  diffused  from  tli 
point  below  the  nipple  to  the  epigastriui 
and  above  the  nipple  to  the  second  cartilag 
Over  a  circular  space  b,  having  its  centre 
the  third  cartilage  close  to  the  sternum,  ai 
extending  to  the  cartilage  aljove  and  beloi 
an  impulse  was  felt  synchronous  with  tl 
apex-beat  but  more  prolongeil  and  atteudi 
by  a  marke<l  thrill.  Immediately  succeedir 
this  a  secimd  short  impulse  or  shock  coii 
cided  with  the  second  sound  of  the  hear 
At  the  2d,  mid-sternum.  A,  the  systolic  in 
pulse  was  slight,  witliout  thrill,  and  tl 
diastolic  shock  more  faint.  The  superficii 
cardiac  dulness  was  bounded,  as  indicated  i 
the  diagram,  by  a  line  extending  from  th 
second  left  cartilage  near  the  sternum  to  th 
apex  beat,  and  skirting  the  region  of  thri 
and  the  left  nipple.  To  the  right  the  area  < 
dulness  reached  half  way  to  the  right  uippl 
at  the  level  of  the  fourth  rib.  A  systob 
rough  bruit  was  heard  most  loudly  over  th 
region  of  thrill,  b,  and  was  succeeded  by 
second  sound  so  accentuated  as  to  commun; 
cate  a  shock  to  the  ear.  The  blowing  mui 
mur  was  loud  also  at  the  base  of  the  hear 
with  markeil  accentuation  of  the  seconi 
sound,  and  (?)  a  very  slight  diastolic  bruit 
Sibilant  rrdes  were  heard  over  the  clirst;  a 
the  left  posterior  base  there  was  some  dulnes 
extending  round  to  the  lower  axilla  witl 
weakened  respiration  and  subcrepitant  rale 
The  systolic  bruit  was  more  audible  at  th' 
left  than  the  right  suprascapular  region. 

The  legs  were  oedematous,  the  liver  en 
larged,  and  the  abdomen  somewhat  full 
though  not  containing  any  considerabli 
amount  of  fluid. 

This  patient  continued  under  observatioi 
in  the  hospital  until  his  death  in  December 
Increasing  dyspnoea  with  severe  paroxysms 
marked  cvanosis,  and  extreme  anasarca  o 
the  abdominal  walls  and  lower  extremities 
without  much  increase  in  the  amount  of  fluid 
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in  the  peritoneum,  oedema  of  the  lungs,  in- 
orc?ased  congestion  of  the  veins  of  tlie  liead 
and  iifck,  with  some  regur,i,'itation  througli 
tile  jugulars,  were  the  i^rincipal  signs  of  iu- 
gravescing  disease.  The  physical  signs  about 
the  heart  did  not  materially  change.  The 
patient  became  intensely  cyanotic  shortly 
before  death. 

Bearing   in   mind    the   extreme   rarity   of 
aneurism  affecting  the  main  pulmonary  ar- 

Fig.  134. 


tery,  yet  having  regard  to  the  signs  of  aneu- 
rism present,  and  to  the  evidence  also,  in  the 
marked  hypertrophy  and  dilatation  of  the 
right  ventricle,  of  obstruction  at  the  pulmo- 
nary artery,  the  diagnosis  of  aneurism  of  the 
aorta  pressing  upon  and  narrowing  the  pul- 
monary artery  was  inevitable.  From  the  po- 
sition of  tlie  dulness  and  thrill,  and  from  the 
absence  of  any  regurgitant  inurmur,  it  was 
assumed  that  the  aneurism  must  be  projecting 
forwards  from  the  third  portion  of  tlie  arch. 
This,  however,  proved  not  to  be  the  case. 

At  the  autopsy  an  aneurismal  pouch  was 
found  arising  from  the  aorta  a  little  above  the 
valves,  extending  behind  the  pulmonary  ar- 
tery so  as  to  project  three-quarters  of  an  inch 
beyond  it,  coming  in  contact  with  the  left 
auricular  appendix.  This  aneurism  was 
found  to  have  opened  into  the  pulmonary 
artery.  The  left  ventricle  was  greatly  hyper- 
trophied,  the  aorta  atheromatous  throughout, 
and  from  its  inner  surface  several  shallow 
pouches  extended,  each  presenting  a  thick- 
ened margin. 

The  right  ventricle  was  much  dilated  and 
hypertrophied,  the  pulmonary  valves  being 
natural.  An  oval  well-deflned  aperture  half 
an  inch  in  diameter  was  found  at  the  distance 
of  three-quarters  of  an  inch  above  the  junc- 
tion of  the  left  and  posterior  valves.  The 
vessel  was  somewhat  stretched  around  the 
aperture  and  pouched  inwards.  Above  the 
anterior  valve  at  the  same  level  was  found  a 
depressed  smooth  surface  of  irregular  outline, 
having    a    raised,    hard,    puckered    m.irgin. 


The  left  ventricle  was  greatly  hypertrophied. 
The  aorta  was  slightly  contracted  at  its  ori- 
fice, but  immediately  beyond  the  valves, 
which  were  healthy,  it  was  dilated,  and  from 
the  left  side  a  wide-mouthed  pouch  extended 
behind  the  pulmonary  artery,  so  as  to  pro- 
ject for  three-quarters  of  an  inch  beyond  it  in 
contact  with  the  left  auricular  appendix. 
Several  shallow  secondary  pouches  were  to 
be  seen  on  the  inner  surface  of  the  sac,  one 
projecting  into  the  calibre  of  the  pulmonary 
artery,  and  another  having  given  way  into 
it,  forming  the  aperture  above  described. 
The  liver  showed  lesions  referable  to  drink 
and  perhaps  to  syphilis. 

This  case  is  of  pathological  interest  in- 
asmuch as  it  is  an  example  of  a  rare  dis- 
ease— atheromatous  erosion  of  the  pul- 
monary artery.  Clinically,  the  symptoms 
and  signs  were  principally  those  of  stenosis 
of  the  pulmonary  artery  and  aneurism  of 
the  aorta. 

In  this  case  the  most  important  signs 
and  symptoms  were  those  most  character- 
istic of  constriction  of  the  pulmonary 
artery  beyond  the  valves.  The  systolic 
bruit  most  intense  over  the  pulmonary 
cartilages,  and  here  acconipauied  by  sys- 
tolic impulse  and  thrill  witli  great  accent- 
uation of  the  second  sound,  were  signs 
attributable  to  aortic  aneurism  ;  but  the 
marked  evidence  of  hypertropliy  and  dila- 
tation of  the  right  heart,  the  general 
venous  engorgement  with  regurgitation 
through  the  veins  in  the  neck  and  general 
drops}^,  pointed  to  an  obstruction  to  the 
exit  of  blood  from  the  right  ventricle.  In 
simpler  cases  the  systolic  murmur  is  char- 
acterized as  pulmonary  by  its  being  con- 
ducted upwards  and  to  the  left,  or  to  the 
left  interscapular  region.  Accentuation 
of  the  second  sound  is  insisted  upon  by 
Professor  Quincke'  as  of  importance  in 
distinguishing  constriction  of  the  vessel 
beyond  the  valves  from  stenosis  at  or 
within  the  ventricular  orifice  when  the 
second  sound  is  obscured.  There  may  be 
dilatation  of  the  vessel  above  the  point  of 
constriction. 

Dr.  Peacock^  in  a  tabulated  collection 
of  thirty-three  cases  of  aortic  aneurism 
opening  into  the  heart  or  great  vessel  in- 
cludes fifteen  eases  in  which  the  com- 
munication was  with  the  pulmonary  ar- 
tery. The  aortic  aneurisms  in  those  cases 
arose  with  one  exception  from  the  ascend- 
ing aorta,  and  in  most  instances  immedi- 
ately above  the  valves  ;  the  perforation  of 
the  pulmonary  artery  took  place,  with 
two  exceptions,  within  an  inch  and  a  half 
of  the  valves.  In  two  instances  the  ves- 
sel was  perforated  below  its  bifurcation. 

These  cases  suffice  to  show  that  aortic 
aneurism  is  the  most  common  cause  of 

'  Ziemssen's  Cyclopsedia,  vol.  vi.  Diseases 
of  the  Bloodvessels. 

'  Path.  Trans,  vol.  xix.  p.  126. 
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pressure  upon  the  pulmonary  artery.  The 
degree  of  pressure  from  this  cause  must 
vary  infinitely,  and  the  cases  must  differ 
correspondingly  in  the  relative  intensity 
of  the  symptoms  referable  to  the  aneurism 
and  to  the  compression  of  the  pulmonary 
vessel.  In  the  case  above  related  the 
rupture  of  the  aneurism  only  accelerated 
by  a  few  hours  the  death  of  the  patient, 
which  was  rapidly  approaching,  from 
symptoms  referable  to  dilated  right  heart 
and  obstructed  venous  circulation. 


Murmur  Over  the  Pulmokary 
Artery. 

A  pulmonary  murmur  systolic  in  time, 
soft  in  quality,  and  of  medium  or  low 
pitch,  is  commonly  heard  over  the  second 
and  third  left  cartilages  close  to  the  ster- 
num without  there  being  reason  to  sus- 
pect any  disease  of  the  vessel.  This 
murmur  is  very  local — not  conducted  in 
any  direction.  It  is  heard  most  frequently 
in  young  women  and  children,  being  then 
associated  with  arterial  bruits  in  the  neck, 
and  with  the  venous  hum  audible  over 
the  jugulars  (more  especially  over  the 
right  jugular,  in  which  vessel  a  thrill  may 
commonly  be  felt).  Whatever  the  exact 
mechanism  of  the  murmur  may  be  anse- 
mia  is  its  most  common  cause.  The  pul- 
monary artery  at  its  commencement  is 
very  superficial,  and  it  is  readily  conceiv- 
able how  the  rush  of  a  thin  watery 
blood  through  an  orifice  so  close  under 
the  ear  should  cause  an  appreciable  sound. 
In  children,  and  even  in  adults  whose 
cartilages  are  tolerably  resilient,  the  mur- 
mur may  be  produced  or  much  intensified 
by  pressure  with  the  stethoscope  ;  and  it 
may  be  removed  by  such  full  inspiration 
as  lifts  the  cartilages  and  ribs  from  press- 
ing upon  the  vessel. 

In  extreme  antemia  murmurs  of  the 
same  kind  may  be  heard  all  over  the 
cardiac  region,  being  generated  at  the 
several  orifices  of  the  heart. 

In  cases  of  retracted  left  lung  from  old- 
standing  disease  a  murmur  is  frequently 
audible  over  the  pulmonary  artery,  prob- 
ably induced  by  the  flattening  of  the  chest 
wall  bringing  the  cartilages  in  contact 
with  the  vessels.  The  tension  of  blood 
within  the  artery  is  always  increased^  in 
these  cases,  as  shown  by  the  accentuation 
of  the  second  sound,  and  sometimes  in 
marked  cases  of  fibrosis  of  the  lung  the 
division  of  the  artery  as  it  enters  the 
affected  organ  is  positively  constricted 
and  wrinkled.  In  other  cases  an  enlarged 
and  hardened  gland  will  intrude  upon  the 
calibre  of  the  vessel  as  it  enters  the  lung. 
In  displacement  of  heart  from  fluid  effu- 
sions or  other  causes  a  systolic  murmur 
mav  be  heard  over  the  pulmonary  artery. 


Pulmonary  Artery  within  the 

Lung. 

Although  disease  of  the  main  trunk  of 
the  pulmonary  artery  is  exceedingly  rare, 
atheroma  and  even  aneurism  of  its 
branches  within  the  lung  are  frequently 
met  with,  but  only,  with  equally  rare  ex- 
ceptions, in  cases  of  disease  disorganizing 
the  lung,  uncovering  its  vessels,  and  in- 
volving their  walls  in  its  destructive  pro- 
cesses. 

It  is  in  the  course  of  excavation  of  the 
lung  in  phthisis  that  thickenings,  ero- 
sions, dilatations  or  actual  aneurism  of 
the  branches  of  the  pulmonary  artery  are 
most  commonly  met  with.  We  have  at 
once  under  these  conditions  the  three 
most  important  determining  causes  of 
atheroma  and  aneurism,  viz.  :  increased 
blood  "pressure,  on  account  of  the  many 
vessels  which  are  occluded,  local  loss  of 
support  from  breaking  down  of  the  tissues 
around,  and  softening  of  the  arterial  loall 
by  inflammatory  changes,  also  quite  of  a 
local  character. 

In  acute  ulcerative  destruction  of  the 
lung  such  vessels  as  do  not  become  oc- 
cluded in  good  time  are  apt  to  become 
softened  or  eroded,  and,  by  their  rupture, 
to  give  rise  to  copious  and  sometimes  fatal 
hemorrhage.  In  cases  in  which  the  de- 
struction of  the  lung  is  less  acute  and 
violent,  cavities  form  with  more  or  less 
trabeoulated  walls,  the  trabeculae  con- 
sisting partly  of  bronchi,  but  chiefly  of 
vessels  surrounded  by  a  certain  thickness 
of  condensed  tissue.  These  vessels  are  as 
a  rule  occluded,  but  exceptions  are  occa- 
sionally met  with.  We  frequently  find  in 
chronic  cavities  a  large  branch  of  the  pul- 
monary artery  which  is  quite  patent,  oc- 
cupying a  trabecula,  or  coursing  along  the 
wall  of  a  cavity  immediately  beneath  the 
limiting  membrane.  Such  vessels,  miss- 
ino-  their  wonted  support  on  the  cavity 
side,  become  strained  by  the  blood-pres- 
sure. At  first  the  arterial  wall  thickens, 
—not  from  hypertrophy,  as  Dr.  Basmus- 
sen  has  sugfjested,'  for  the  thickening  is 
limited  to  the  side  exposed,  and  has  a 
uniform  smooth  section  in  which  nothing 
but  a  comminghng  of  connective  tissue 
elements  affecting  the  whole  thickness  of 
the  wall  and  obscuring  all  distinctions  be- 
tween the  coats  can  be  seen.  It  is  evi- 
dently an  inflammatory  process  of  the 
nature  of  endarteritis  which  affects  these 
vessels,  and  although  the  thickening  ap- 
pears hard  and  fibroid,  it  nevertheless 
vields  before  the  constant  blood-pressure, 
the  calibre  of  the  vessel  commencing  to 
dilate  at  this  point.     Dilatation  goes  on 


1  Edin.  Med.  Journ. 
Dr.  Moore,  vol.  xiv. 
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in  the  usual  way  of  aneurism,  the  origin- 
ally thickened  coat  thinning  as  it  hecomes 
spread  out  before  the  increasing  intru- 
sion of  blood,  until  it  forms  a  brittle,  soft, 
papery  layer  which  cannot  be  recognized 
from  a  fibrinous  lamina.  Thus  a  most 
typical  sacculated  aneurism  may  form, 
projecting  into  a  cavity  more  or  less  occu- 
pied by  laminated  fibrin,  and  which  may 
rupture  at  any  period  of  its  formation. 

The  more  chronic  the  cavity  the  more 
suitable  the  conditions  for  the  formation 
of  a  sacculated  aneurism. 

In  chronic  cavities  whicli  have  from  ex- 
posure to  some  evil  influences  become  in- 
flamed or  ulcerous,  vessels  imbedded  in 
the  walls,  or  occupying  trabeculae  are 
I'apidly  laid  bare,  and  may  either  become 
perforated  or  may  dilate  into  irregularly 
shaped  fusiform  aneurisms.  An  attempt 
(often  successful)  at  occluding  such  ves- 
sels may  frequently  be  observed  in  the 
formation  of  a  firm  oat-shaped  coagulum 
which  is  attached  to  the  internal  surface 
of  the  artery  corresponding  with  the  point 
of  exposure.  This  plug  may  gradually 
enlarge  and  close  the  vessel. 

There  are  some  specimens  in  the 
Brompton  Hospital  Museum,  showing 
sacculated  aneurisms  projecting  into  and 
occupying  bronchial  dilatations. 

Etiology.  —  The  etiology  of  these 
aneurisms  is  included  in  their  pathology. 
They  are  of  strictly  local  origin,  and  it  is 
douljtful  if  any  constitutional  conditions 
influence  their  production. 

Aije  and  Sex. — These  conditions  also 
only  affect  the  occurrence  of  aneurism 
according  as  they  influence  the  pulmonary 
disease.  In  fifteen  cases  which  I  have 
taljulated'  the  ages  of  the  patients  varied 
from  fourteen  to  forty.  I  have  since, 
however,  met  with  a  case  of  fatal  hfemop- 
tysis  in  an  infant  seven  months  old,  from 
erosion  of  a  dilated  pulmonary  vessel  in  a 
cavity.^  Three  of  the  above  cases  were 
females  and  the  rest  males  :  the   infant 

'  On  the  Pathology  of  Fatal  Hsemoptysis. 
Path.  Trans,  vol.  xxii.  1871. 

2  Ibid.  vol.  xxv.  Dr.  Fagge  has  since  re- 
ported a  case  similar  to  aneurism  occurring 
in  a  female  child  aged  2|  years.  Ibid.  vol. 
xsviii. 


just  alluded  to,  however,  was  a  female, 
and  probabl}-  the  prepi.niderance  of  males 
in  so  small  a  number  is  of  accidental 
occurrence. 

SY3IPT0JIS  AND  Sioxs.— Copious  life- 
moptysis,  repeated  at  short  inter\-als, 
occurring  in  a  case  in  which  there  is  ex- 
cavation of  the  lung,  is  the  most  charac- 
teristic symptom  of  the  rupture  of  an 
aneurism,  or  a  large  vessel,  within  the 
lungs.  The  first  gush  of  blood  is  of  a 
dark  venous  color  but  quite  pure  and 
unmixed.  Ko  otlier  symptom  or  sign 
indicates  the  presence  of  these  lesionsof 
the  pulmonary  artery  save  in  exceptional 
cases.  In  one  case  that  fell  under  the 
notice  of  the  author  but  a  few  hours 
before' death,  a  verj'  peculiar  interrupted 
form  of  amphoric  breathing  was  explained 
j30s<  riuirtnu  by  a  small  aneurism  project- 
ing into  the  chief  bronchus  at  its  point  of 
communication  with  a  large  cavity. 

Diagnosis. — This  can  be  made  with 
tolerable  certainty  from  the  character  of 
the  hemoptysis,  as  above  explained. 
The  more  chronic  and  quiescent  the 
cavity  the  more  likelj-  is  sudden  haemop- 
tysis to  be  derived  from  this  source. 
Sometimes  the  excavation  containing 
an  aneurism  is  of  very  small  dimen- 
sions. 

Prognosis. — Always  of  course  very 
grave,  but  by  no  means  necessarily  fatal. 
Cases  of  the  most  profuse  and  oft-re- 
peated hsemoptysis  .sometimes  completely 
recover. 

Treatment.  —  Absolute  and  pro- 
longed rest  with  full  doses  of  ergot  give 
the  best  results.  A  very  nice  discrimina- 
tion is  needed  in  the  management  of 
these  cases,  especially  as  regards  stimu- 
lants. It  is  at  the  moment  of  fainting 
that  the  best  opportunitj^  of  coagulation 
occurs,  and  one  must  not  be  in  a  hurry 
to  restore  the  force  of  the  circulation. 
These  patients,  too,  often  recover  and 
make  blood  very  rapidly,  and  then  are 
apt  to  get  a  return  of  their  hsemoptysis. 
A  restriction  of  diet,  especially  as  regards 
butcher's  meat,  is  often  useful,  and  no 
stimulants  should  be  allowed. 
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ON  DISEASES  OF  THE  COROl^ARY  ARTERIES. 

By  R.  Douglas  Powell,  M.D.,  F.R.C.P. 


The  coronary  arteries  may  be  afteoted 
with  any  of  those  lesions — atheroma, 
fatty  degeneration,  calcification,  occlu- 
sion, dilatation,  or  aneurism— to  which 
other  similar  vessels  are  liable  :  and,  as 
is  also  the  case  with  like  vessels  going  to 
important  parts,  the  phenomena  indica- 
tive of  disease  are  all  referable  to  dam- 
aged nutrition  and  disordered  functions 
of  the  organ,  in  the  present  instance  the 
heart,  to  which  the  vessels  are  distri- 
buted. The  diagnosis  of  disease  of  the 
coronary  vessels  is  therefore  a  patliologi- 
cal  inference  which  is  helped  by  no  symp- 
toms directly  attrihutable  to  alteration  in 
them.  Extensive  disease  may  exist 
without  giving  rise  to  any  suspicious 
signs  ;  indeed  a  moment's  consideration 
of  the  conditions  of  the  coronary  circula- 
tion suffices  to  enable  us  to  see  tliat  they 
may  be  varied  or  interfered  with  inde- 
pendently of  disease  affecting  tlie  vessels 
themselves. 

The  coronary  arteries  are,  unlike  other 
systemic  vessels,  filled  at  tlie  moment  of 
cardiac  relaxation  by  the  systole  of  tha 
aorta  forcing  the  blood  back  upon  the 
closed  aortic  valves.  If  the  aortic  valves 
be  damaged  so  as  to  admit  of  free  regur- 
gitation, the  pressure  of  blood  in  the 
coronary  arteries  is  thereby  more  or  less 
diminished,  and  the  vigor  of  the  circula- 
tion through  them  lessened.  Again, 
atheromatous  disease  of  the  aorta  at  its 
origin  not  unfrequently  leads  to  almost 
complete  closure  of  the  coronary  vessels 
at  their  commencement.  Other  morbid 
conditions,  such  as  an  undue  rigidity  of 
the  aorta  or  aneurism  affecting  it  may  by 
interfering  with  the  rebound  or  systole  of 
the  vessel  materially  influence  the  coro- 
nary circulation.  Hence  those  disease- 
phenomena,  such  as  angina,  or  irregular 
or  failing  heart's  action  with  syncopal 
attacks  which,  when  no  more  definite 
physical  signs  are  present,  are  regarded 
as  being  due  to  fatty  degeneration  of  the 
heart  in  consequence  of  a  diseased  condi- 
tion of  its  vessels,  may  equally  l)e  due_  to 
disorder  or  derangement  of  the  circulation 
throuo-h  the  vessels  arising  from  some  one 
of  several  other  causes. 

Athekoma,  CALCiFiCATroN. — Angina 
nectoris  is  frequently  connected  with  cal- 
cification of  the  coronary  arteries,  but  by 
no  means  necessarily  so.     Of  three  of  the 


most  rapidly  fatal  cases  of  angina  ever 
recorded,  viz.,  those  related  by  Dr. 
Latham,'  in  only  one  was  disease  of 
these  vessels  present  to  any  apprei.ial)le 
extent.  Dr.  Dickinson,  in  the  seven- 
teenth volume  of  the  Pathological  Trans- 
actions, calls  attention  to  occlusion  of  the 
coronary  arteries  at  their  commencement 
as  a  cause  of  angina.  He  relates  three 
cases  ill  wliich  "  soft  atheroma  spread- 
ing under  the  lining  of  the  aorta"  had 
caused  great  narrowing  or  complete 
closure  of  the  mouths  of  tlie  vessels  which 
were  otherwise  quite  healthy.  The  mus- 
cular substance  of  tlie  heart  was  in  each 
case  slightly  fatty  but  not  atropliied.  A 
similar  case  is  recorded  by  Mr.  Spenser 
Watson  in  vol.  xix.  of  the  same  Society's 
Transactions.  Professor  Gardiner  has 
more  fully  treated  of  this  subject  else- 
wliere  in  this  System  of  Mcdiciiie.  Dr. 
Quain^  has  shown  in  how  large  a  propor- 
tion of  cases  of  true  fiitty  degeneration  of 
the  heart  the  fixulty  nutrition  is  traceable 
to  diseased  vessels. 

Thkojibosis. — Dr.  Hay  den'  refers  to 
the  occasional  occurrence  of  thrombosis 
affecting  tlie  coronary  vessels  as  a  cause 
of  acute  fatty  degeneration  of  the  heart. 
In  a  case  of  Dr.  Quain's,*  in  which  the 
aorta  was  dilated,  the  left  coronary  artery 
was  found  to  be  completely  obliterated  at 
the  first  part  of  its  course  and  occupied 
for  an  inch  further  by  an  adherent  clot, 
apparently  the  result  of  thrombosis.  In 
this  case  great  cardiac  agony  was  experi- 
enced by  the  patient,  only  relieved  by 
sedatives  for  two  months  before  death  ; 
there  was  however  only  a  slight  amount 
of  fatty  degeneration  present. 

ANEXlRlsivr.— Aneurism  of  the  coronary 
artery  has  been  met  with  as  a  "museum 
curiosity"  in  several  instances.  Dr.  Gee 
records  a  remarkable  case  in  the  St.  Bar- 
tholomew's Hospital  Reports,  vol.  vii.,  in 
which  tliree  aneurisms  were  found  upon 
these  arteries  in  a  boy  aged  seven  years, 
who  had  died  with  scarlatinal  dropsy, 
pneumonia  and   meningitis.     In  the  St. 

'  Diseases  of  the  Heart,  New.  Syd.  Soo. 
Edit.  p.  450  et  seq. 

2  Jled.-Chir.  Trans,  vol.  xxxni. 

3  Diseases  of  the  Heart  and  Aorta,  p.  1017. 
■•  Path.  Trans,  vol.  xxiil.  p.  57. 
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Thomas's  Museum  Catalogue'  a  specimen 
is  described  showing  aneurismal  dilata- 
tions along  the  course  of  the  coronary 
arteries  var}iiig  in  size  from  that  of  a 
pea  downwards,  sacculated,  some  empty, 
others  completely  filled  by  adherent  buff- 
colored  clot.  The  heart  was  removed 
from  a  man  aged  '22,  who  had  died  of  pul- 
monary apoplexy  and  hemorrhage  into 


the  kidneys,  and  who  therefore  was  pre- 
sumably the  subject  of  general  arterial 
disease. 

The  materials  are  not  at  present  avail- 
able for  any  further  clinical  consideration 
of  diseases  of  the  coronary  arteries.  In 
minute  anatomy  these  diseases  present  no 
peculiarities. 


[HEMOPHILIA. 

By  Henry  Hartshorne,  M.D. 


This  is  often  designated  as  the  hemor- 
rhagic diathesis.  Its  characteristic  is,  a 
tendency  to  spontaneous  hemorrhages 
from  various  parts  of  the  body,  and  a  dis- 
position to  bleed  copiously,  or  for  a  long 
time,  from  very  slight  wounds.  Lancing 
the  gums,  for  instance,  in  a  hajmophilic 
child,  may  be  followed  by  a  serious  flow 
of  blood,  hard  to  arrest.  Later  in  life, 
the  extraction  of  a  tooth  maj'  endanger 
life  in  the  same  way. 

In  married  women,  who  are  "bleeders," 
coitus  may  be  followed  by  hemorrhage 
from  the  vagina  ;  and,  during  lactation, 
the  nipples  have  been  known  to  bleed  at 
the  time  of  suction.  Ecchymoses,  in  such 
persons,  take  place  upon  occasion  of  the 
slightest  bruises.  Sometimes  purpuric 
vesicles  form  upon  the  skin,  which  burst, 
discharging  blood.  Epistaxis  is  common 
in  those  who  suffer  from  Hseraophilia,  and 
may  be  fatal  in  spite  of  treatment.  The 
most  trifling  surgical  operations  are  dan- 
gerous to  such  persons.  A  well-known 
clergyman  in  Philadelphia,  a  few  years 
ago,  lost  his  life  by  hemorrhage  following 
the  excision  of  a  small  wen,  no  larger  than 
an  olive,  from  his  side. 

Hcemophilia  is  usually  hereditary.  Sev- 
eral children  of  a  parent  so  affected  may 
exhibit  the  diathesis ;  although  it  is  not 
rare  for  some  of  them  to  escape.  A 
mother  belonging  to  a  hsemophilic  family 
may  herself  be  free  from  the  tendency, 
which  reappears  in  her  offspring. 

It  is  a  common  statement  with  authors, 
that  women  are  much  less  subject  to 
Hfemophilia  than  men ;  and  that,  in 
members  of  "bleeding"  families,  preg- 
nancy is  not  especially  liable  to  dangerous 
hemorrhages.  This  last  statement  is  of 
doubtful  accuracy.    Investigations  by  two 

'  Vol.  iii.  No.  81. 


German  pathologists,  Biirner'  and  Keh- 
rer'',  have  brought  to  light  facts  showing 
that  very  dangerous  post  pai'tum  hemor- 
rhages do  occur  in  women  of  such  fami- 
lies ;  and  that  such  a  hereditary  proclivity 
probably  accounts  for  many  deaths  by 
uterine  hemorrhage,  for  which  some  other 
explanation  has  been  accepted.  Dr. 
Borner  believes  that  reproductive  activity 
intensifies  the  ha-mophilic  predisposition, 
which,  before  puberty,  may  have  been 
latent.  Menstruation,  however,  in  such 
persons,  is  not  apt  to  deviate  greatly  from 
the  conditions  belonging  to  health.  Some- 
times menorrhagia  occurs,  and,  in  a  few 
cases,  vicarious  hemorrhagic  discharges. 
Abortion  is  not  frequent  in  hsemophihc 
subjects ;  but,  when  it  takes  place,  it  is 
alwa3'S  dangerous,  and  often  fatal,  from 
profuse  hemorrhage. 

The  climacteric  period,  in  hfemophilic 
women,  is  sometimes  attended  by  violent 
menorrhagia  ;  in  other  instances  the  ces- 
sation of  the  menses  is  delayed  to  a  late 
period  of  life. 

Immermann'  assents,  on  the  basis  of 
statistics,  that  Heemophilia  is  more  com- 
mon in  Germany  than  elsewhere  in 
Europe  ;  next,  in  Great  Britain ;  then, 
successively,  in  Sweden,  Norway,  Den- 
mark, North  America,  Holland,  Belgium, 
Switzerland,  Kussia,  and  Poland.  More 
rare  in  France,  it  does  not  appear  to 
have  been  known  in  Italy,  Spain,  Portu- 
gal, Greece,  or  Turkey.  Such  a  negation, 
however,  of  knowledge  concerning  its  oc- 
currence may  perhaps  be  explained  by  its 
having  been,  so  far,  overlooked  in  some 
countries,  from  the  attention  of  the  pro- 

['  Wiener  Medicinische  WoclieiiSGlirift, 
Aug.  17  to  Sept.  21,  1878.] 

[2  Archiv  fiir  Gynakologie,  Band  x.] 
['  Ziemssen's  Cyclopaedia,  vol.  xvii.] 
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sion  not  having  been  specially  called  to 

Immermann'also  states  that  persons 
Jewish  descent  are  particularlj'  hable 

it,  whatever  may  be  the  locality  of 
3ir  residence.  This  seems  to  point  to  a 
:nparatively  small  influence  of  climate 
its  production  or  promotion. 
Of  the  imthologij  of  Iliemophilia,  diverse 
;ws  are  held.  Formerly,  it  was  sup- 
sed  that  the  blood  was  deficient  in  red 
rpuscles  and  fibrin.  When  it  is  exam- 
jd  after  considerable  hemorrhage  has 
ken  place,  sucli  a  deficiency  is  probably 
;en  found.  But,  at  otlier  times,  there 
3ms  to  be  rather  a  disposition  to  pletliora 
lisemophilic  persons.  They  bear  great 
;ses  of  blood  wonderfully  well,  and 
pidly  make   them  up.     Before  attacks 

spontaneous  hemorrhage,  moreover, 
3al  congestions  are  sometimes  apparent. 
Congenital  weakness  and  thinness  of 
e  walls  of  the  bloodvessels  is,  by  some 
,thologists,  believed  to  account  for  the 
cessive  facility  of  extravasation  of 
ood.  Sir  W.  Jenner  says  that  "the 
;sues  are  soft  and  bruise  easily ;  the 
ood  is  slow  in  coagulating,  although  it 
agulates  as  firmly  as  in  health  ;  that  is, 
ood  is  formed  rapidly,  and  there  is  a 
ndency  to  plethora  of  the  small  vessels, 

that  when  the  patient  is  looking  his 
;st,  injuries  have  the  worst  effect,  and 
ontan'eous  hemorrhages  are  most  likely 

occur." 

P.  Kidd,  in  a  paper  read  before  the 
sndon  Royal  ^Medical  and  Chirurgical 
iciety,'  reported  a  microscopical  exami- 
itiou  of  the  aorta,  vena  cava,  and  small 
issels  of  the  mouth  of  a  child,  six  years 
'  age,  which  died  from  spontaneous  oral 
jmorrhage.  The  coats  of  the  aorta  and 
!na  cava  were  normal  in  appearance, 
lie  small  arteries,  veins  and  capillaries 
'  the  mouth,  especially  the  smallest 
iins,  were  extensively  altered.  The 
orbid  change  consisted  chiefly  in  a  great 
■oliferation  of  the  epithelioid  cells  hning 
.e  vessels.  This  was  observed  in  the 
',sa  vasorum  even  of  the  aorta  and  vena 
,va.  Some  of  the  smaller  arteries  had 
so  undergone  degeneration  of  the  mus- 
dar  tissue  of  their  middle  coat. 
Other  investigators  have  asserted  that, 

Hamophiha,  there  is  an  unusually 
iperficial  distribution  of  the  cutaneous 
id  subcutaneous  vessels ;  also,  in  the 
)sence  of  actual  degeneration,  marked 
linness  of  the  vascular  walls.  Again,  in 
certain  proportion  of  cases,  hypertrophy 
'  the  heart  has  been  found  to  exist. 
If  an  opinion  in  regard  to  the  pathol- 
T  of  this  affection  may  be  ventured,  it 
ust  be  that  congenital  and  hereditary 
licacij  and  defivt  of  resistance  of  the  walls 
the  iloodresseh  is  the  main  cause  of  pro- 
ivity  to  hemorrhage,  and  difficulty  m  its 

TTs^itish  Ued.  Journal,  May  25,  1878.] 


suppression.  Hypertrophy  of  the  heart 
may  be  induced  by  the  absence,  in  great 
part,  of  the  assistance  which  should  be 
given  by  the  smaUer  arteries  in  the  circu- 
lation of  the  blood  ;  obliging  the  heart  to 
increase  its  own  efforts  to  accomplish  the 
round  of  blood-distribution.  Local  con- 
gestions may  then  easily  occur,  because  of 
the  dilatability  of  the  weakened  vessels  ; 
and,  in  their  state  of  distension,  a  slight 
disturbing  cause  may  cause  rupture  of  the 
vascular  coats  and  hemorrhage.  This 
will  be  more  or  less  serious,  according  to 
its  seat  and  amount. 

Treatment.  —  For  the  diathesis  of 
Hisemophilia  there  can  be,  we  must  sup- 
pose, no  specific  remedy  ;  nor  do  we  know 
of  any  therapeutical  measures  likely  to  do 
much  towards  insuring  its  removal  or  cor- 
rection. Immermami  objects  to  the  use 
of  iron  (on  account  of  the  frequently 
plethoric  condition  of  ha3mophilic  per- 
sons), except  as  a  restorative  tonic  after 
loss  of  blood  has  been  sufficient  to  produce 
temporary  antemia.  J.  AVickham  Legg, 
in  his  work  upon  the  subject,  advises  cau- 
tion in  the  suppression  of  spontaneous 
hemorrhages  ;  considering  that  this  should 
be  delayed  until  the  distended  vessels 
have  obtained  relief 

For  the  arrest  of  exressire  hemorrhages, 
in  bEemophilic  subjects,  the  same  general 
and  local  remedies  are  appropriate  as  in 
other  hemorrhagic  cases.  Rest  is  impera- 
tive in  every  instance.  Pressure  is  some- 
times available  ;  styptic  applications,  such 
as  are  described  in  works  on  surgery, 
ought  to  be  promptly  and  perseveringly 
used.  Ice,  in  some  cases,  and  the  hot 
water  douche  (110°  to  l-'fP  Fahr.)  in 
others,  wiU  answer  a  good  purpose.  Ergot, 
tincture  of  chloride  of  iron,  acetate  of 
lead,  tannin,  &c.,  may  be  given  internally. 
Hypodermic  injection  of  ergotin  has  been 
found  efficacious  in  several  instances.' 
For  dental  hemorrhage,  particularly, 
Yerneuil^  advises  quinine,  internally,  one 
or  two  grammes  daily.  Of  course  this 
treatment  cannot  be  long  continued. 

Certain  precautions  are  of  importance 
with  haimophihc  persons.  Wounds  and 
abrasions  of  all  kinds  must  be  sedulously 
avoided.  Surgical  operations,  even  of  the 
most  apparently  trifling  kind,  should  not 
be  performed  upon  such  persons,  unless 
from  urc'cnt  necessity,  for  the  saving  of 
life  Violent  exercise,  and  even  great 
emotional  excitement,  ought  to  be  guarded 


ri  Porak  reported  in  La  Tribune  Mgdifale, 
quoted  in  Phila.  Med.  Times,  Aug.  16,  187:). 
His  formula  was,  Bonjean's  ergotin,  two 
trammes,  glycerin,  thirty  grammes.  Twenty 
drops  were  hypodermically  injected  m  cases 
of  epistaxis,  into  the  lip  or  cbeelc] 

[2  Journal  de  Medecine  et  de  Chirurgie, 
June,  1S79.] 
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against,  on  account  of  the  danger  of  per- 
turbation of  the  circulation. 

Legg,  Immermanu  and  otliers  consider 
tliat  the  marriage  of  liaimopliilic  persons 
sliould  be  discouraged  or  forbidden,  so  as 
to  interrupt  the  transmission  of  so  fatal 
an  inheritance.  Such  a  restriction,  even 
if  sustained  by  legislation,  would  be  very 
difficult  to  enforce,  and  would  sometimes 
work  to  social  disadvantage.  We  can 
scarcely  insist  upon  it  absolutely,  since, 


when  one  of  the  parents  has  an  entirely 
untainted  constitution,  each  generation 
has  a  prospect  of  greater  and  greater  at- 
tenuation of  tlie  inherited  morbid  pro- 
clivity. Certainly,  cousins,  even  of  the 
second  or  third  degree,  in  hasmophilic 
famihes,  ought  never  to  be  allowed  to 
marry.  An  extreme  manifestation  of  the 
diathesis,  moreover,  ought,  in  any  case, 
to  prohibit  marriage.] 


IE"FLAMMATION^  OF   THE  LYMPHATIC  VESSELS. 

By  J.  KussELL  Reynolds,  M.D.,  F.R.S. 


Affectioxs  of  the  system  of  lymphatic 
vessels  are  closely  associated  with  diseases 
of  the  skin,  of  the  glandular  apparatus, 
and  of  other  organs  which  may  be  the 
seats  of  dyscrasic  and  diathetic  disease  ; 
and  hence  the  major  part  of  their  patliol- 
ogy  as  well  as  of  their  clinical  history  will 
be  found  in  the  articles  on  Erysipelas, 
IloJgkin's  Disease,  Leucocythsemia,  and 
Pyremia.  Sometimes,  however,  from  so- 
called  "  accidental"  conditions,  an  in- 
flammatory process  may  occur,  indepen- 
dently of  any  one  of  those  more  general 
changes  in  the  organism  ;  and  this  may 
exist  in  such  form  in  the  lymphatic  ves- 
sels as  to  merit  a  separate  notice. 

Syxoxyms. — The  terms  Adenitis,  An- 
geioleucitis,  L3'mpliangitis,  and  Lymph- 
adenitis, have  been  used  to  denote  this 
state. 

Causes. — These  may  be  placed  in  two 
categories :  (1)  those  which  are  simply 
accidental,  such  as  exposure  to  cold, 
wounds,  bruises,  strains ;  and  (2)  those 
which  carry  witli  them  some  toxic  agent 
which  affects  the  body  generally,  and,  it 
may  be,  mainly  through  the  lymphatic 
vessels.  When  the  lymphatic  vessels  are 
the  seat  of  inflammatory  change,  as  the 
result  of  "accidental"  injury,  it  is  to  be 
found  that  the  constitutional  state  is  un- 
satisfactory. There  is  to  be  traced  some 
taint,  either  hereditary  or  acquired  since 
birth,  which  disposes  the  individual  to 
lymphatic  disease,  and  without  which  a 
mere  bruise  or  wound  would  have  been 
inoperative.  Occasionally  rapid  inflam- 
mation has  occurred  after  a  simple  injury  ; 
when  some  poison  has  been  introduced 
into  the  body  and  has  become  the  start- 
ing-point of  Lymphangitis,  the  body  may 


have  been  previously  healthy,  but  the 
imi)ression  so  made  upon  it  may  be  such 
as  to  lead  to  most  mischievous  results. 

The  most  common  causes  are  injury  to 
the  nails,  especially  of  the  foot,  chronic 
ulcers  of  the  skin,  stings,  punctured 
wounds,  bites,  the  introduction  of  un- 
wholesome animal  matter  from  wounds, 
abraded  mucous  surfaces,  morbid  mucous 
secretions,  or  any  tissue  undergoing  un- 
healthy change.  The  surface  of  the 
wound  may  absorb  some  poison  from  the 
air  ;  diphtheria  has  been  followed  by  this 
disease ;  the  vessels  in  proximity  to 
cancerous,  tubercular,  or  other  morbid 
growths,  may  become  the  seat  of  inflam- 
mation. 

SytiIPTOMS. — The  classical  signs  of  in- 
flammation are  those  which  constitute  the 
local  indications  of  Lymphangitis,  viz., 
pain,  tenderness,  redness,  and  sweUing. 
These  are  obvious  when  the  superficial 
vessels  are  inflamed,  but  less  distinct 
when  the  more  deeply  seated  lymphatics 
are  especially  involved.  The  pain  is  not, 
as  a  rule,  severe  ;  there  may  be  only  stift- 
ness,  or  a  stinging  and  burning  sensation. 
The  tenderness  is  in  proportion  to  the 
superficiality  of  the  inflammation  and  its 
association  with  dermatitis,  either  simple 
or  specific,  and  it  is  sometimes  very  great. 
The  redness,  sometimes  of  vinous  hue,  is 
observed  to  run  in  long  narrow  hnes  along 
the  course  of  the  vessels,  and  often  forni- 
ing  a  network  extending  from  the  peri- 
phery towards  the  trunk,  and  reaching 
laterally  beyond  the  lymphatics.  The 
swelling  of  the  vessels  may  be  distinct ; 
they  are  hardened,  knotted,  and  enlarged, 
but  the  changes  they  exhibit  dn  not  pass 
downwards.  The  glands  into  which  the 
lymphatics  pass  become  speedily  inflamed, 
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□d  the  skin  and  cellular  tissue  are  in- 
olved  in  a  general  inflammatory  process, 
sually  of  erysipelatous  sort.  The  in- 
animation of  the  vessels  usually  stops  at 
le  gland  nearest  to  the  seat  of  injury, 
nd  ffidema  of  the  skin  and  subcutaneous 
reolar  tissue  exists  beyond  the  site  of 
iflammation. 

The  coarse  of  the  disease  may  be  rapid  ; 
nd,  when  associated  witli  some  classes 
f  poisons,  rapidly  fatal,  passing  into  sup- 
uration,  sloughs,  or  gangrene  ;  but,  on 
lie  other  hand,  the  Intlanimation  may  be 
esolved  ;  or  it  may  pass  into  a  chronic 
tate,  witli  much  induration  of  skin,  and 
ypertrophy  of  some  of  its  elements. 

The  general  symptoms,  like  those  of 
rysipelas,  vary  with  the  nature  of  their 
ause.  They  may  be  slight  when  second- 
ry  to  a  merely  local  injury  ;  but  severe 
nd  of  adynamic  character  when  the 
Bsult  of  poisonous  infection. 

Usually  there  is  a.  feeling  of  chiUiness, 
ither  than  a  rigor,  at  the  onset,  followed 
y  irregular  alternations  of  heat  and  cold, 
nth  trembling  of  the  limbs.  The  pulse 
i  always  frequent,  but  variable  in  force 
nd  volume.  There  is  nausea  and  pras- 
ordial  discomfort,  followed  by  vomiting, 
asomuia,  and  delirium.  Such  febrile 
ymptoms  may  precede  the  appearance 
f  local  changes,  and  become  aggravated 
s  the  latter  are  developed.  Rigors,  at- 
ended  with  profuse  sweating,  and  ac- 
ompanied  by  distension  of  the  abdomen, 
yspncea,  very  frequent  pulse,  and  mut- 
sring  delirium,  are  the  signs  of  approach- 
ig  death  by  blood-poisoning. 

Diagnosis.  —  Phlebitis  may  resemble 
lymphangitis  in  its  mode  of  origin  and 
11  many  of  its  symptoms,  but  differs  at 
ts  commencement  in  tiie  more  distinctly 
Dcalized  character  of  the  ailment,  in  the 
irger  size  and  smaller  number  of  the  red 
ines  which  mark  its  existence,  in  their 


greater  hardness,  and  less  frequent  tend- 
ency to  become  associated  with  chan.'es 
in  t!ie  cellular  tissue.  Tlie  swellino-'  is 
less,  the  pain  not  so  severe,  and  the  oen- 
eral  disturbance  less  pronounced.  °  It 
must  be  remembcrea,  however,  that  the 
two  conditions  may  coexist. 

From  erysipelas  this  disease  may  be 
distinguished  by  the  presence  of  those 
special  vascular  changes  which  are  ob- 
served in  inllammation  of  the  lymphatics, 
and  which  are  not  present  in  erysipelas! 
The  latter  atl'ection  is  oi'  relatively  shorter 
duration,  exhibits  more  general  inflam- 
mation of  the  skin,  and  is  frequently  as- 
sociated with  gener;il  toxaemia,  much 
more  highly  marked  than  in  Lymphan- 
gitis. 

It  is  sufficient  to  say  that  Lymphangitis 
has  been  sometimes  mistaken  for  simple 
erythema  or  erythema  nodosum,  to  put 
tlie  practitioner  on  his  guard  against  a 
repetition  of  such  errors. 

Steuctcteal  Changes.—  Thickening 
of  the  walls  of  the  vessels,  infiltration  of 
the  connective  tissue  in  their  neighbor- 
hood, pus  in  and  about  them,  glandular 
suppurations,  and  sloughs,  are  the  most 
common  appearances.  The  skin  is  often 
covered  with  phlyctente,  or  with  spots  of 
gangrene,  while  the  central  organs  may 
present  no  departure  from  health,  or  only 
such  as  are  common  t(5  all  toxtemic  and 
adynamic  states.  Secondary  abscesses  are 
sometimes  found  in  liver  or  in  lung,  and 
phlebitis  is  by  no  means  uncommon. 

The  Geneeal  Teeatjient  of  Lym- 
phangitis requires  no  special  notice,  as  it 
differs  in  no  respect  from  that  which  is 
required  for  the  various  maladies  of  wliich 
it  forms  a  part ;  and  the  local  treatment 
of  its  complications  is  such  as  fiills  into 
the  province  of  the  surgeon,  and  requires 
no  description  here. 
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DOMEN,  tympanitic  dis- 
tension of  the,  a  cause  of 
displacement  of  the  heart, 
370,  377,  440 

Uapse  of  the,  also  affects 
the  position  of  the  heart, 
438 

;ess  of  the  heart,  663 
cause  of  aneurism  of  the 
heart,  455 

rupture  of  the  heart,  821 
;ess  of  the  lung,  830 
sdlastiual,  832 
;esses,    multiple,    in     the 
ngs,  from  embolism,  738 
;ate  of  lead,  in  treatment 
of  hasmoptysis,  141 

acute  pneumonia,  216 
ate    of    methylamiue,    in 
iatment  of  pleurisy,  351 
aite,  value  of,  in  the  treat- 
ment   of    hypertrophy    of 
the  heart,  785 

dilated  heart,  803 

pneumonia,  212 
litis,  006 

erent  pericardium,  article 
m,  607 

thological  anatomy,  608 
ysical  signs,  609 
mtitious    growth    in    the 
ins,  884 

mtitious  products  in  the 
art,  article  on,  462 

influence   of,  in  asthma, 
)7,  100 

cancer  of  the  liver,  145 
cirrhosis  of  lungs,  278 
phthisis,  104 

^disposing  cause  of  bron- 
ihitis,  318 
laryngitis,  18,  20 
chronic  laryngitis,  33 
acute  pneumonia,  305 
chronic  pneumonia,  348 
uence  of,  on  the  position 
if  the  heart,  416 

the  weight  of  the  heart, 
65 

the  area  of  pericardial 
ulness,  546 

uence  of,  on  mortality  in 
racheotomy  in  croup,  67 
occurrence  of  croup,  48 
predisposing  to  aneurisms, 

aneurism    of   the    aorta, 

neurisro  of  the  abdominal 

:)rta,  863       ^   ^.       ,        , 
ineurism    of   the    heart,  ^ 
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Age,  predisposing — 
to  aneurism  of  the  pulmo- 
nary artery,  902 
to  angina  pectoris,  673 
to  arterial  atheroma,  874 
to    atheroma   of   the    aorta, 

836 
to   dilatation  of   the  heart, 

787 
to   fatty  overgrowth   of  the 

heart,  805 
to  fatty  degeneration  of  the 

heart,  8II8 
to  fibroid  disease  of  the  heart, 

823 
to  hypertrophy  of  the  heart, 

7B4 
to  mediastinal  turners,  828 
to  renal  pericarditis,  590 
to     rheumatic     pericarditis, 

475 
to  rupture  of  the  aorta,  856 
to  rupture  of  the  heart,  821 
to  tubercular  pericarditis,  463 
Air,  effect  of,  in  asthma,  106 
Albumen  in  the  exudation  of 

croup,  62 
Albuminuria,  a  cause  of  pneu- 
monia, 286 
see  also  Bright's  disease. 
Alcohol,  in  treatment  of  asth- 
ma, 106 
in  treatment  of  pneumonia, 
214,  215 
Alcoholic   excess,   habitual,    a 
cause  of  dilatation  of  the 
heart,  788 
of  fatty  heart,  805,  810 
of    fibroid    disease    of    the 

heart,  823 
of  valvular  disease    of   the 

heart,  756 
predisposes  to  the  occurrence 
of  delirium  in  rheumatism, 
525,  528 
Alcoholic  stimulants  in  croup, 
66 
in  secondary  croup,  70 
[Alum,  in  croup,  65] 
Ammonia,    value    of,    in    the 
treatment  of  angina  pec- 
toris, 697 
of  chronic  bronchitis,  336 
of  dilated  heart,  802 
of  chronic  valvular  disease  of 

the  heart,  756,  759 
of  pneumonia,  S13 
use  of,  in  croup,  66 
in  pleurisy,  351 
Amyl,  nitrite  of,  value  of,   in 
the   treatment    of   angina 
pectoris,  689,  699,  759 


Amyl,  nitrite  of,  In  treatment— 
of  dilated  heart,  803 
of  fatty  heart,  820 
occasional    alarming   effects 

of,  701 
mode  of  administration,  701 
Amyloid    degeneration  of   ar- 
teries, 874 
Anteraia,  predisposes  to  dilata- 
tion of  the  heart,  788 
to  fatty  degeneration  of  the 

heart,  809 
to  thrombosis,  893 
Anasmic    murmurs,    so-called, 
mode    of    production,    723, 
730 
Anajsthesia,  of  larynx,  24 
Anasarca,  see  Dropsy. 
Aneurism,   of   the    abdominal 
aorta,  859 
of  the  coronary  arteries,  903 
of  the  thoracic  aorta,  838 
compression  of   tlie  pulmo- 
nary artery  by,  899 
intra-thoraeic,  diagnosis  of, 
from    mediastinal    tumor, 
833 
diffused  aortic,  860,  863 
dissecting,  of  the  aorta,  856 

860,  879 
a   result  of   atheroma,   837 

839 
of    the    pulmonary    artery 
898,  901 
Aneurism  of  the  aorta,  a  cause 
of    displacement    of     the 
heart,  438,  451 
of  angina  pectoris,  671 
of  hydrops  pericardii,  664 
of  hypertrophy  of  tlie  heart, 

767 
of  pericarditis,  593 
Aneurism  of  the  heart,  786 
acute,  (>63 

false  consecutive,  453,  455 
Aneurism,  lateral  or  partial,  of 
the  heart,  article  on,  452 
aneurism  of  the  left  ventri- 
cle, 453 
of  the  left  auricle,  460 
of  the  valves,  460 
Aneurism  of  the  cardiac  valves, 
460 
mode  of  origin  of,  619,  710 
of  the  mitral  valve,  460 
of  the  aortic  valve,  461 
Aneurismal  varix,  880 
Aneurisms,    classification     of, 
875 
sacculated,  876 
diffused,  876 
fusiform,  876 

r  ana  \ 
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Aneuriems — 

etiology,  877 

rupture  of.  877 

symptoms     and     treatment, 
879 
Angina    pectoris,    article    on, 

(;n5 

symptoms,  665 
diagnosis,  <>70 
etiology,  073 
pathology,  6S6 
prognosis,  59o 
treatment,  697 
Angina  pectoris,  due  to  aneu- 
rism of  the  aorta,  8^5 
to   atheroma  of   the    aorta, 

S3(j 
relation  of,  to  disease  of  the 

coronary  arteries,  9U3 
to  the  neuralgicE,  GDI,  695 
Angina  sine  dolore,  684 
Antimony  in  croup,  64,  65 
Aorta,  the  abdominal,  aneurism 

of  the,  article  on,  8."ii 
anatomical  characters,  S59 
etiology,  86:3 
symptoms,  803 
diagnosis,  866 
prognosis,  807 
treatment,  807 
Aorta,  acute  inflammation  of 

the,  804 
atheroma,  835 
rupture  of  the,  850 
congenital  narrowing  of  the, 

857 
Aorta,  arch  of  the,  anatomical 

relations  of,  in  front,  411 
at  sides,  416 
at  hack,  4'22,  420,  435 
variations  in  the  position  of, 

S72,  428 
position   of  the,  affected  by 

respiration,  400,  411 
by  shape  of  chest,  414 
Aorta,  the  ascending,  variation 

in  the  position  of,  383 
in  the  length  of,  374 
Aorta,   the  descending,   rela- 
tions of,  in  the  chest,  426 
Aorta,  root  of  the,  connections 

of,  in  the  chest,  413,  431, 

436 
variations  in  the  position  of, 

383,  384 
Aorta,  the  thoracic,  aneurism 

of,  article  oUj  838 
etiology,  839 
symptomatologj',  842 
physical  signs,  845 
diagnosis,  848 
prognosis,  851 
treatment,  853 
Aortic  aperture,  the,  size  of,  in 

health,  363 
extreme  enlargement  of,  307 
Aortic  endarteritis,  835 
etiology,  836 
symptoms  and  physical  signs, 

836 
prognosis  and  treatment,  837 
predisposes  to  aneurism,  839 
rheumatic,  840 
Aortic  murmurs,  diagnosis  of, 

from    pericardial   friction, 

556,  750 
systolic  anaemic  murmur  oc- 
curs in  rheumatic  endocar- 
ditis, 639,  643 


Aortic  obstruction,  characters 
of  murmur,  739 

rarely  uncomplicated  by  re- 
gurgitation, 713 

effects  of,  on  the  heart,  793 

a  cause  of  hj'pertrophy,  740 

prognosis  of,  753 
Aortic  regurgitant  disease,   a 
cause  of  aneurism   of  the 
aorta,  840 

a  result  of  aneurism  of  the 
aortic  sinus,  838 

frequency  of,  among  soldiers, 
841 

diagnosis  of,  from  intra^tho- 
racic  aneurism,  851 
Aortic  regurgitation,  a  conse- 
quence of  rheumatic  endo- 
carditis, 641 

early  characters  of  murmur, 

643,  643 

siuns  of  established  disease, 

644,  733 

late  appearance  of,  646 
effects  of,  on  the  heart,  793 
a  cause  of  dilatation  of  the 

heart,  740 
of  angina  pectoris,  684 
diagnosis  of,  740,  751 
prognosis  of,  753,  754 
treatment  of,  750 
use  of  digitalis  in,  751 
Aortic  sinuses,   the,   position, 

386,  388 
Aortic  stenosis,  see  Aortic  ob- 
struction. 
Aortic  valves,  disease   of  the, 

due  to  atheroma,  719 
to    rheumatic    endocarditis, 

493,  494 
effects  of,  on  the  heart,  740 
a  cause  of  hypertrophy  of  the 

heart,  367 
predisposes  to  endocarditis, 

657 
Aortic  valves,  the,  relations  of, 

38fi,  388,  433 
mode  of  action  of,  619 
aneurism  of,  401 
atrophy  of,  713 
congenital  disease  of,  715 
endocardial  inflammation  of, 

630 
chronic  changes  in,  711 
Aortic  vestibule,  the,  386 
Aortitis,  acute,  834 
Ap^x  of  the  heart,  the  position 

of,  during  life,  410 
after  death,  371,  383,  438 
a  common  seatof  aneurismal 

dilatation,  456 
change    in  the    position  of, 

caused  by  respiration,  406 
by  habit  of  body  and  nature 

of  occupation,  414 
by  pericardial  effusion,  497, 

568 
by  hypertrophy  of  the  heart, 

776 
Apex-beat  of  theheart,  changes 

in,   caused    by    rheumatic 

endocarditis,  634 
by  adherent  pericardium,  614, 

617 
hy  dilatation  of   the  heart, 

797 
Apex-beat  of  the  heart, displace- 
ment of,  in  intra- thoracic 

aneurism,  847 


Apex-beat  of  the  heart — 

in  mediastinal  tumor,  829 
Apex-THurmurs,  systolic,  clini- 
cal signUicance  of,  730,  753 

a  sign  of  dilatation  of  left 
ventricle,  797 

sometimes  present  In  fibroid 
disease  of  the   heart,  762, 
835 
Aphonia,   due    to  mediastinal 

tumor,  838 
Apneumatosis,  article  on,  306 

definition,  306 

history,  306 

pathological  anatomy,  307 

etiologj',  310 

symptoms,  314 

prognosis,  316 

diagnosis,  316 

treatment,  317 
Apnosa  in  croup,  55 
[Apomorphia,  in  croup,  65] 
Apoplexy,    cerebral,   a    conse- 
quence of  hypertrophy  of 
the  heart,  779 

pulmonary,    connection    of, 
with  embolism,  780,  896 
Arcus  sinilis,  value  of,  in  diag- 
nosis of  cardiac  degeneration , 

819 
Arsenic,  value  of,  in  the  treat- 
ment of  angina  pectoris,  704, 

759 
Arterial  pyaemia  of  "Wilks,  738 
Arterial    tension,   increase  of, 

during  the  anginal  paroxysm, 

689 
Arteries,  diseases  of  the,  article 
on,  870 

inflammation,  870 

degeneration,  873 

amyloid  disease,  874 

aneurismal  dilatation ,  875 

contraction    and    occlusion, 
880 

calcification  of,  873 
Arteries,    thickening    of    the 

walls  of,  in  Bright's  disease, 

709 
Arteritis,  pathology  of,  870 

etiology,  871 

symptoms,  871 

treatment,  872 

a  cause  of  thrombosis,  893 

a  result  of  thrombosis,  895 

predisposes  to  aneurism,  877 
Arteritis    deformans    of    Vir- 

chow,  720 
Aryteno  -  epiglottidean    folds, 

distension  of,  in  croup,  61 
Ascarislumbricoides  in  glottis, 

56 
Ascites,  a  cause  of  displace, 
ment  of  the  heart,  443 

a    consequence    of    chronic 
heart  disease,  74S 

rarely    due    to    abdominal 
aneurism,  866 
Asphyxia,  death  by,  in  croup, 
55 

treatment  of,  64 
Aspirator,  use  of  the,  for  tap- 
ping the  pericardium,  605 
Asthma,  article  on,  93 

definition  of,  83 

symptoms  of  paroxysm,  93 

varieties,  97 

causes,  98 

pathology,  101 
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;hma,  article  on — 
reatment,  103 

hypodermic  use  of  morphia 
in,  104] 
;hma,  spasmodic,  a  cause  of 
ertical   displacement  of  the 
leart,  438 

ystolie  of  the  heart,  746,  791 
reatment  of,  757 
slectasis,  S07,  309 
teroma,  a  cause   of  incom- 
petence of  cardiac  valves, 
719 
I  c  onsequence  of  hypertrophy 

of  the  heart,  778,  780 
heroma,   arterial,  pathology 

of,  873 
;tiology,  874 

lymptoms  and  treatment,  874 
jredisposes  to  aneurism,  877, 

879 
I  cause  of  embolism,  894 
)f  occlusion  of  vessel,  8~i0 
heroma  of  the  aorta,  8:i.5 
predisposes  to  aneurism, S39, 

859 
;o  rupture,  856 
)f  the  coronary  arteries,  903 
I  cause  of  dilatation  of  tlie 

heart,  791 
jf  fatty  degeneration  of  the 

heart,  811 
)f  the  pulmonary  artery,  898 
I  consequence  of  mitral  ste- 
nosis, 746 
mosphere,  effect  of  the,  in 
.reatment  of  phtliisis,  135 
tony  of  the  heart,  760] 
rophy   of  the  heart,  article 

on,  759 
iefinitiou  and  history,  759 
varieties  and  causes,  7G0,  761 
pathological  anatomy,  761 
symptoms,  763 
-reatment,  &c.,  763 
iricle,  the  loft,  position  of, 

419 
novements   of,    during  life, 

411 
raeurism  of,  460 
iigns  of  dilatation  of,  797 
)f  hypertrophy  of,  775,  781 
lypertrophy    of,     a     conse- 
quence of  mitral  stenosis, 
744 
iricle,  the  right,  position  of, 

376 
limensions  of,  379,  430 
novements  of,  407 
ligns  of  dilatation  of,  798 
iscultation,  value  of,  in  diag- 
losis  of  mediastinal  tumors, 
iSO 


ACTERIA,  found  in  the 
heart  in  acute  ulcerative 
endocarditis,  738 
elation  of,  to  embolism,  739 
th,  use  of  the,  in  rheumatic 
lyperpyrexia,  514,  519,  531 
thing,  in  treatment  of  phthl- 
is,  138  .^ 

ths,  warm,  in  croup,  64 
ladonna,  value  of,  m  treat- 
ment  of    angina  pectoris, 

,f™ortic  aneurism   853,  809 
,f  dilated  heart,  803 


Belladonna — 

external    application    of,   in 

rheumatic       endocarditis, 

660,  661 
in  pericarditis,  603 
in  chrouic  valvular  disease  of 

the  heart,  759 
Benzoin,  in  treatment  of  acute 

laryngitis,  30 
Black  phthisis,  113 
Bleeding,   value   of,   in    treat- 
ment of  aortic  aneurism,  853, 
869 
Blisters,  in  treatment  of  acute 

bronchitis,  330 
of  croup,  66 
of  pneumonia,  313 
value  of,  in  the  treatment  of 

hydrops  pericardii,  665 
of  pericarditis,  604 
Bloodletting,  for  the  relief  of 

angina  pectoris,  703 
in  croup,  65 

in  dilation  of  the  heart,  800 
in  hypertrophy  of  the  heart, 

783,  784 
in  chronic  valvular  disease, 

758 
In  treatment  of  acute  pneu- 
monia, 308,  313,  314 
of  acute  laryngitis,  31 
of  pleurisy,  353 
[Bloodletting,     occasional,   in 

pneumonia,        advocated, 

310,  343 
in  pleurisy,  353] 
Brain,  the,  changes  in,  caused 

l>v  dilatation  of  the  heart, 

7i)5 
by  embolism  due  to  valvular 

disease,  736 
by  capillary  embolism  due  to 

endocarditis,  ^y-j'-i 
embolism  of,  895 
Bright's  disease,  effects  of,  on 

the  heart,  793 
a  cause  of  endocarditis,  618, 

054 
of  pericarditis,  589 
of  hypertrophy  of  the  heart, 

36(3,  768 
complicating  angina  pectoris, 

073 
predisposes  to  hydrops  peri- 
cardii, 664 
Bright's    disease,    chronic,    a 

cause  of  atheroma,  874 
of   atheroma   of  the  aorta, 

836 
of  aneurism,  840 
Bronchi,  morbid  anatomy  of, 

in  croup,  63 
Bronchiectasis,  280 
Bronchitis,  a  cause  of  displace- 
ment of  the  heart,  438 
of  hypertrophy  of  the  heart, 

366 
Bronchitis,  article  on,  318 
definition,  318 
synonyms,  318 
acute  catarrhal,  318 
causes  of,  318 
symptoms  of,  330 
varieties,  330 
physical  signs,  335 
duration     and    termination, 

336 
diagnosis,  83S  ^       ^^    , 

prognosis  and  mortality,  ol^i  I 


Bronchitis,  article  on — 
pathology,  338 
morbid  anatomy,  338 
treatment,  330 
chronic  bronchitis,  333 
causes,  333 
symptoms,  333 
diagnosis,  834 
prognosis,  334 

pathology  and  morbid  ana- 
tomy, 334 
treatment,  335 

Bronchitis,  occurring  in  con- 
nection "vvitli  chriniic  lung 
and  heart  disease,  334 
with  croup,  55,  63 
With  blood  diseases,  334 
with  exanthemata,  334 

Bronehorrhcea,  333 

Bronchus,  the  left,  partial  ob- 
struction of,  by  the  left  auri- 
cle, from  extreme  mitral  ste- 
nosis, 746 

Brown  induration  of  the  lung, 
article  on,  3r4 
synonyms,  374 

morbid  anatomy  and  patho- 
logy, 374 
symptom?,  276 
treatment,  27B 

Bruit,   systolic,  a  sign   of  ab- 
dominal aneurism,  864 
of  aortic  atheroma,  837 
of  intra-thoracic  aneurisms, 

846,  847 
of  mediastinal  tumor,  830 


riALCIFICATION  of  arteries, 
\J    873 
of  the  walls  of  the  heart,  470 
a  mode  of  cure  of  aneurism 

of  the  heart,  459 
of  the  valves  of  the  heart, 

710 
of  veins,  883 
[California,  Southern,  a  resort 

for  chronic  broncliitis,  337] 
Calomel,  in  croup,  65 
Cancer,  a  cause  of   fatty  de- 
generation   of   the    heart, 
809 
of  hydrops  pericardii,  664 
of  pericarditis,  599 
Cancer  of  the  heart,  464 
Cancer  of  the  lungs,  article  on, 
144 
literature,  144 
pathology,  145 
symptoms,  146 
diagnosis,  149 
differential  diagnosis,  150 
prognosis  and  treatment,  151 
Cancer  of  mediastinum,  836 
a    cause    of    lymphangeltis, 
906 
Carbolic  acid,  in  treatment  of 

chronic  laryngitis,  33 
Cardiac  asthma  of  Stokes,  684 

treatment  of,  699 
Cardiac  concretions,  article  on, 
887 
morbid  anatomy,  887 
etiology,  889 

symptoms  and  effects,  890 
Cardiograph,   the,   indications 
of,"in  mitral  stenosis,  737, 
745 
in  aortic  stenosis,  743 
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Carditis,  article  on,  CCl 
etioloLcy,  tifj^ 

pathological  anatomy,  CC3 
eymptoms,  602 
diac;nosi.s,  Arc,  003 
Caries,  of  the  vertebrae,  a  result 
of   aneurism   of   the    aorta, 
861 
Carnification  of  lung,  235 
Carotid  artery,  li<;ature  of  the, 
for  the  cure  of  intra-thoracic 
aneurism,  853 
Carotid  artery,  theleft,  position 

of,  in  the  chest,  411 
Catarrh,    diagnosis    of,    from 

croup,  57 
Catarrhal  croup,  70 
Catarrl}al  pneumonia,  217 
Causes  of  ci'iup,  48 
Cell-products,  their    origin   in 

inflammation,  2:17 
Chalmers,    Dr.,   sudden   death 

of,  077 
Chest,  alteration  of  the  shape 
of  the,  due  to  mediastiiial 
tumor,  829 
pain  in  tlie,  a  symptom   of 

angina  pectoris,  660 
of  pericarditis,  r)U5 
of  clironic  valvular  disease, 

748 
shape  of  the,  affects  the  po- 
sition of  the  heart,  414, 421 
Cheyne-Stol<es  respiration,   or 
rhythmical  dyspncEa,  685 
(note),NI6 
Child-crowing,    diagnosis    of, 

from  croup,  56 
Chill,  a  cause  of  pneumonia, 

157 
Chloral,  in  dilated  heart,  803 
in  the  treatment  of  angina 

pectoris,  698 
in   the   treatment  of  aortic 

aneurism,  8.')2,  809 
in  tlie  treatment  of  pneumo- 
nia, 213 
Chloric    ether,   inhalation    of, 
for    the    relief    of    pseudo- 
angina,  802 
Cldoride  of  sodinm,  its  reten- 
tion in  system,  and  presence 
in  sputa  in  acute  pneumonia, 
236 
Chlorine,     in      treatment      of 

chronic  br(inchitis,  3:;() 
Chloroform,  danger  of,  in  fatty 
heart,  820 
external    application    of,    in 
rheumatic  pericarditis,  604 
in  endocarditis,  660 
use   of,   in   tracheotomy  for 

croup,  69 
in  the  treatment  of  angina 

pectoris,  699 
in  treatment  of  asthma,  104 
of  acute  laryngitis,  21 
of  pneumonia,  179 
Chordae  tendineaa  of  the  heart, 

rupture  of  the,  709 
Chorea,  complicating  rheuma- 
tic pericarditis,  532 
with  non-rheumatic  pericar- 
ditis, 536 
numerical  summary,  536 
connection  of,  with  cerebral 

embolism,  .533 
relation   of,  to  endocarditis, 
618,  651,  717 


Chronic  ulcerative  pneumonia, 

200 
Cirrhosis  of  the  heart,  823 
Cirrhosis  of  the  lung,  article 
on,  277 
nature  and  history,  277 
pathological  anatomy,  281 
pathology,  385 
etiology,  394 
symptoms,  398 
physical  signs,  301 
diagnosis,  303 
prognosis,  304 
treatment,  305 
Cirrhosis  of  the  lung,  a  cause 
of    displacement    of     the 
heart,  447 
of   dilatation    of    the    right 

ventricle,  790 
of  tricuspid  regurgitation, 731 
Cirsoid  aneurism,  875,  880 
Class,  influence  of,  as  a  predis- 
posing cause  of  pneumonia, 
155 
Climate,    influence    of,    as    a 

cause  of  croup,  49 
Climate,      in      treatment      of 
phthisis,  136 
a  predisposing  cause  of  bron- 
chitis, 319 
Clots,  in  the  arteries,  893 
in  the  heart,  887 
in  the  veins,  893 
distinction  between  ante-  and 

post-mortem  clots,  889 
changes  in,  during  life,  893 
Cod-liver  oil,  in  treatment  of 
phthisis,  132 
of  chronic  pneumonia,  368 
Cold,  exposure  to,  a  cause  of 
inflammation  of  the  lymph- 
atics, 906 
influence  of,  in  production  of 
pleurisy,  341 
[Cold  air,  in  pneumonia,  some- 
times apparently  beneficial, 
313] 
Cold  compresses,  in  treatment 
of  broncho-pneumonia,  232 
in  treatment  of  pneumonia, 
313 
Collapse  of  lung,   description 

of,  335 
Coma,  occurrence  of,  in  cardi- 
tis, (i03 
in  croup,  55,  63 
in  acute  pneumonia,  173 
in  rheumatism  with  endocar- 
ditis, 519 
with  pericarditis,  515,  536 
without  heart  ailection,  530, 
537 
Compression,  cure  of  abdomi- 
nal aneurism  by,  808 
Concentric  liyi>ertrophv  of  the 

heart,  764,  773 
Congenital    atrophy     of     the 

heart,  760 
Congenital    disease     of    the 

valves  of  the  heart,  713 
Congenital  narrowing    of   the 
aorta,  856 
of  the  pulmonary  artery,  899 
Conium  in  treatment  of  acute 

laryngitis,  30 
Conjunctivse,   injection   of,   in 

croup,  53 
Constitution,   influence   of,   in 
pneumonia,  150 


Contagion,  a  cause  of  phthisis, 

116" 
Conus   arteriosus,   position  of 
the,  381,  386 
relation  of,  to  the  lungs,  400 
Convulsion,  a  symptom  of  car- 
ditis, 663 
of  jiericarditis,  537 
Convulsions,    in    acute    bron- 
chitis, 324 
in  acute  pneumonia,  1 73 
Copaiba,   value   of,  in  dropsy 
I'rom  chronic  heart  disease, 
753,  803 
Copper,  sulphate  of,  in  croup, 

70 
Coronary  arteries,  diseases  of 
the,  article  on,  903 
atheroma,  903 
thrombosis,  903 
aneurism,  '.103 
Coronary  arteries,  origin  of  the, 
388 
atheroma  of,  a  cause  of  dila- 
tation of  the  heart,  788 
of  fatty  degeneration  of  the 

heart,  811 
embolism  of,  a  cause  of  rup- 
ture of  the  lieart,  821 
ossification  of,  a  cause  of  an- 
gina pectoris,  671,  673,  687 
(note) 
Corrigan's  pulse,  741 
Costermonger's  sore-throat,  35 
Cough,  in  croup,  53 
characters  of,  in  apneumato- 

sis,  314 
in  chronic  bronchitis,  .333 
in  idiopathic  bronchitis,  331, 

323 
in  cancer  of  the  lung,  147 
in  cirrhosis  of  the  lung,  299 
in  croup,  54 
in  acute  laryngitis,  18 
in   mediastinal  tumors,  828, 

833 
in  phthisis,  122, 124, 136,127, 

140 
in  pleurisy,  343,  349 
in  acute  primary  pneumonia, 

165 
in  chronic  pneumonia,  261 
croupal,  in  liysteria,  00 
croupal,  pathology  of,  60 
Cough,  atroublesome  symptom 

in  dilated  heart,  798 
Counter-irritation,     in     trcat- 
mant  of  apneumatosis,  317 
of  phthisis,  141 
of  pleurisy,  353 
Cracked-pot  sound,  128 
Cracked  voice,  32 
Creasote  in    gangrene  of  the 
lung,  317 
in  chronic  bronchitis,  336 
Crisis  in  acute  pneumonia,  180 
Croup,  article  on,  46 
definition,  46 
diagnosis,  56 
etiology,  48 
history,  46 
morbid  anatomy,  61 
name,  46 
pathology,  60 
prognosis,  63 
symptoms,  53 
synonyms,  48 
treatment,  63 
varieties,  70 
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•oup,  distinct  from  diphthe- 
ria, American  authors 
upon, 48 

nucous  raie  in,  a  favorable 
sign,  55] 

3up,  fonnerly  confounded 
with  diphtheria,  47,  70 

vith  liooping-coiigh,  46 

.pping,  value  of,  in  the  treat- 
ment of  angina  pectoris, 
702 

nf  dilated  heart,  800,  803 

of  phthisis,  141 

in  chronic  valvular  disease, 
75S 

'sts  in  the  heart,  405 

'sts,  purulent,  in  the  heart, 
888 

mode  of  formation,  890 

lEATH,  mode  of,  affects  the 
'    size  of  the  heart,  304,  773 
the    position   of   the    heart, 

370,  378 
mode  of,  in  abdominal  aneu- 
rism, 807 
in  atheroma  of  the  aorta,  837 
in  croup,  55 
in    intra-thoracic    aneurism, 

851 
in  stenosis  of  the  aorta,  858 
eath,  sudden,  in  cases  of  an- 
gina     pectoris,      probable 
cause  of,  693 
from  aneurism  of  the  heart, 

459 
from     aortic     regurgitation, 

754 
from  embolism  of  pulmonary 

artery,  896 
from  fatty  heart,  806,  818 
from  fibroid  disease   of  the 

heart,  825 
from  "  heart  disease"  gene- 
rally, 075 
from   rupture  of  the   heart, 

82-3 
ecubitus  in  pleurisy,  343 
elirium,     characters     of,     in 

acute  pneumonia,  172 
treatment  of,  in  acute  pneu- 
monia, 214 
lelirium,  a  symptom  of  cardi- 
tis, 653 
of  endocarditis,  628 
of  dilated  heart,  798 
occurs  in  rheumatism  with 

pericarditis,  515,  527 
with  endocarditis,  519,  528 
without  heart  aifection,  520, 

528 
melancholic,  530 
in  non-rheumatic   pericardi- 
tis, 534 
lelirium  tremens,   complicat- 
ing   rheumatism,    516,    525, 
528  .     . 

'elusions,    occurrence    ot,    m 
rheumatic  patients,  52J 
Dental    hemorrhage,    treated 
by  quinine,  905] 
iaphragm,  the,  movements  of, 
affect  the  position   of  the 

heart,  404 
aifections  of,  causing  pericar- 

iarfiS.ll^'iilated  heart,  799, 


Diarrhoea — 
in   rheumatic    hyperpyrexia, 

523 
in  phthisis,  123,  126 
in  acute  pneumonia,  172 
Diastole  of  the  heart,  see  Heart, 

movements  of. 
Diastolic  murmurs,  causes  of, 

725,  733 
Diet,  errors  of,  in  croup,  66 
Diet,  in  treatment  of  aneurism, 
879 
of  aortic  aneurism ,  852 
of  aortic  atlieroma,  s:'.7 
of  acute  bronchitis,  331 
of  h;i?moptysis,  902 
of  plithisis,  118, 133 
of  chronic  pneumonia,  207 
Digitalis,  in  treatment  of  acute 
bronchitis,  332 
of  chronic  bronchitis,  335 
of  pneumonia,  211 
value  of,  in  the  treatment  of 
clironic  valvular  disease  of 
the  heart,  7.57 
in  dilated  heart,  801 
in  fatty  heart,  820 
in  livpertrophy  of  the  heart, 
785 
Dilatation  of  the  heart,  article 
on,  786 
definition  and  history,  786 
etiology,  787 

pathological  anatomy,  793 
consequences,  794 
symptoms,  796 
diagnosis,  799 
prognosis,  800 
treatment,  800 
Dimensions    of   the    heart,  in 
health,  364 
in  disease,  367 
Diphtheria,   a  cause   of  endo- 
carditis, 720 
of  acute  fatty  degeneration  of 

the  heart,  810 
of  inflammation  of  the  lym- 
phatics, 906 
Diphtheria,       formerly      con- 
founded with  croup,  47,  70 
diagnosis  of.  from  croup,  5S 
Diphtheritic     endocarditis     of 

Eberth,  739 
Diseases,  constitutional,  influ- 
ence of,  on  the  size  of  the 
heart,  366 
acute  febrile,  a  cause  of  fatty 
degeneration  of  the  heart, 
809 
Dissecting  aneurism,  856,  860, 

879 
Diuretics,    value    of,    in    the 
treatment  of  dilated  heart, 
803 
of  hydrops  pericardii,  665 
of  pericarditis,  607 
of  pleurisy,  353 
of   valvular    disease  of   the 
heart,  7.58 
Dropsy,  a  consequence  of  an- 
eurism of  the  heart,  458 
of  dilated  heart,  795,  798 
of  fatty  heart,  818 
of  chronic  valvular  disease, 

748 
symptoms  of,  796 
treatment,  803 
Dropsy,  ovarian,  effect  of,  on 
the  action  of  the  heart,  443 


Ductus    arteriosus,    patent,    a 
rare  cause   of  cardiac  mur- 
murs, 734 
Dulness    on    percussion,    area 
of,  from  dilatation  of  the 
heart,  796,  799 
from     hypertrophy     of    the 

heart,  7';'(j,  782 
from  pericardial  effusion,  545 
Dulness   on   percussion,  value 
of,  in  diagnosis  of  intra- 
thoracic aneurism,  846 
of   mediastinal  tumor,  829, 
831 
Duration  of   angina    pectoris, 
G'.IO 
of  croup,  54,  .55 
of  fatty  degeneration  of  the 

heart,  818 
of   dilatation  of  the  heart, 

800 
of  hypertropliy  of  the  heart, 

782 
of     rheumatic    pericarditis, 

491 
of  effusion  into  the  pericar- 
dium, 497,  543 
Dysphagia,  148 
causes  of,  148 

caused  by  pericardial  disten- 
sion, 508 
in  cancer  of  the  lung,  148 
occasionalin  croup,  .54 
a  symptom  of  aneurism  of  the 
aorta,  845 
Dyspnoea,  in  apneumatosis,  314 
in  acute  bronchitis,  321,  323 
in  cancer  of  the  lung,  14S 
in  cirrhosis  of  lung,  300 
in  croup,  53,  .54 
of  abdominal  aneurism,  865 
of  mediastinal  tumor,  828 
DJspncea,  a  symptom  of  aneu- 
rism of  the  aorta,  843 
causes  of,  844 
a  srmptom  of  angina  pectoris, 

COS 
of   atheroma  of   the   aorta, 

8:17 
of  carditis,  602, 
of  dilated  heart,  708 
of  fatty  heart,  685,  806,,  817 
of  heart  disease,  749 
of  hydrops  pericardii,  664 
of  hypertrophy  of  the  heart, 

778 
causes  of,  in  pericarditis,  507 
from  obstruction  of  the  pul- 
monary artery,  899 
treatment  of,  803. 


ECCENTRIC  hypertrophy  of 
the  heart,  764 
pathology  of,  774 
Effort,    violent     muscular,     a 
cause    of   aneurism    of   the 
aorta,  840,  842,  862 
Electricity,  use  of,  in  the  treat- 
ment of  angina  pectoris,  702 
in  treatment  of  emphysema, 

90 
value  of,  in  the  treatment  of 
aortic  aneurism,  8.54 
Emaciation,  in  cancer  of  the 

lung,  147 
Embolism,   a    consequence  of 
valvular    disease    of    the 
heart,  735 
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Embolism — 
pathology  of,  709,  735 
a  cause   of  pulmonary  apo- 
plexy, 740,  780 
of   the   cerebral    arteries,   a 
probable  cause  of  chorea 
and     rheumatic    insanitj', 
531,533 
connection    of,   with  hyper- 
trophy of  the  heart,  779 
of  the  coronary  arteries,   a 
cause  of   rupture    of   the 
heart,  S31 
Embolism,  definition  of,  893 
causes,  893 
symptoms,  805 
due  to  atheroma  of  the  aorta, 

837 
signs  of,  in  the  cerebral  ar- 
teries, N95 
in  the  pulmonary,  896 
Emetics,  in  treatment  of  asth- 
ma, 103 
in  acute  bronchitis,  330 
in  croup,  64 
in  acute  laryngitis,  31 
Emotion,    violent     mental,    a 
cause    of   aneurism    of    the 
aorta,  841 
Emphysema  of  lungs,  in  croup, 

C3 
Emphysema,      pulmonary,      a 
cause  of  displacement   of 
the  heart,  437 
of   dilatation  of  the  heart, 

790 
of  hypertrophy  of   the  left 
ventricle,  708 
Emphysema,  pulmonary,  arti- 
cle on,  71 
definition,  71 

varieties,  71  , 

Emphysema,  pulmonary  vesi- 
cular, article  on,  7:3 
definition  of,  73 
causes,  73 
varieties,  76 
complications,  87 
treatment,  90 
works  consulted,  93 
Emphysema,  large-lunged  vesi- 
cular, 78 
symptoms,  83 
Emphysema,  small-lunged  vesi- 
cular, 85 
symptoms,  86 
Empyema,  a  cause  of  displace- 
ment of  the  heart,  443 
Endarteritis  deformans,  779 

see  Atheroma. 
Endo-arteritis,  of  Yirchow,  873 
Endocarditis,  a  common  cause 

of  embolism,  894 
Endocarditis,  article  on,  618 
pathological  anatomy,  618 
physical  signs  and  symptoms, 

630 
prognosis,  644 
diagnosis,  647 
treatment,  659 
Endocarditis  diphtheritica,  739 
maligna,  of  Virchow,  737 
secondary  to  acute   rheuma- 
tism, 618 
to  Bright's  disease,  654 
to  chorea,  651 
to  pyaemia,  654 
to  chronic  valvular  disease  of 
the  heart,  648,  655,  710 


Endocarditis,    recurrent,     pa- 
thology of,  65,5 
symptoms  of,  (^u>S 
diagnosis  of,  in  cases  of  old 
valvular  disease,  648 
Endocarditis,  rheumatic,  com- 
parative  frequency  of,   in 
relation  to  joint  affection, 
474,  660,  717 
increased  liability  to,   after 

first  attack,  491,  495 
relation  of,   to    pericarditis, 

494 
predisposes  to    aneurism  of 
left  ventricle,  453,  454 
Endocarditis,  ulcerative,  etiol- 
ogy of,  719 
pathology  of,  619,  709 
symptoms,  737 
diagnosis,  737 
treatment,  756 
relation  of,  to  pysemia,  718 
Entozoa,  in  the  heart,  466 
Epidemics,  influence  of  asso- 
ciated, on  croup,  51 
Epigastrivim ,  pulsation  at  the, 
causes  of,  437,  748 
a  sign  of  dilatation  of  right 

ventricle,  798 
of  hypertrophy  of  right  ven- 
tricle, 780 
of  adherent  pericardium,  615, 

617 
of   intra-thoracic    aneurism, 

847 
pain   at  the,  a   symptom  of 
pericarditis,  503 
Epiglottis,    condition     of,     in 
croup, 54 
inspection  of,  in  croup,  64 
Epistaxis,  in  acute  pneumonia, 

173 
Ergot,  value  of,  in  the  treat- 
ment of  aneurism  of  the 
aorta,  853 
of  hfemoptysis,  903 
[Ergotin,  local  use  of,  for  hem- 
orrhage, 905] 
Erysipelas,   a  cause    of   acute 
fatty  degeneration   of  the 
heart,  810 
a  cause  of  phlebitis,  883 
diagnosis  of,  from  croup,  59 
diagnosis  of,  from  lymphan- 
gitis, 907 
[Ether,  added  to  cod-liver  oil, 

135] 
Ether,  value  of,  in  the  treat- 
ment  of   angina  pectoris, 
698 
of  dilated  heart,  803 
in  chronic  valvular  disease  of 
the  heart,  758 
Exercise,  an  aid  to  diagnosis  of 
heart  disease,  753 
beneficial  in   cases   of   fatty 

heart,  807 
in  treatment  of  phthisis,  137 
Exertion,  a  cause  of  pneumo- 
nia, 168 
Expectoration,   characters    of, 
in  asthma,  95 
In  cancer  of  the  lung,  136, 

147 
in  a  cute  idiopathic  bronchitis, 

333,  333 
in  acute  pneumonia,  165,  337 
in  chronic  bronchitis,  383 
in  chronic  pneumonia,  363 


Expectoration,  characters  or — 
in  cirrhosis  of  the  lung,  299 
in  morbid  growths  of  larynx, 

30 
in  phthisis,  122,  123,  126,  127 
microscopical  characters  of, 

in  acute  bronchitis,  333 
in  phthisis,  133 
in  acute  laryngitis,  19 
in  chronic  laryngitis,  33 

Expectoration,  sanguineous,  a 
symptom  of  intra-thoracic 
aneurism,  845 
of  mediastinal  tumor,  828 

Expiration,  character  of,  in 
croup,  53 

Expiratory  type  of  chest,  417 

External  jugular,  bleeding 
from,  for  croup,  65 

Exudation,  in  croup,  on  larynx 
and  trachea,  61,  63 

Exudation,  its  origin  in  inflam- 
mation, 338 


FACE,  the,  expression  of,  in 
angina  pectoris,  669 
in  endocarditis,  637,  640 
in  mediastinal  tumor,  839 
in     rheumatic     pericarditis, 

510 
cyanosis    of,    from     dilated 

heart,  798 
from  distended  pericardium, 

513 
from   chronic  valvular    dis- 
ease, 747 
flushing  of,  in  hypertrophy  of 
the  heart,  778 
Fainting,  see  Syncope. 
Fatty  degenerationofthe  heart, 
article  on,  807 
definition  and  history,  807 
varieties,  808 
etiology,  808 

pathological  anatomy,  811 
symptoms,  815 
[without  symptoms,  818] 
diagnosis,  819 
prognosis,  819 
treatment,  820 
Fatty  overgrowth  of  the  heart, 
article  on,  804 
causes,  805 

pathological  anatomy,  805 
symptoms,  806 
treatment,  807 
Fibrin,  deposit    of,   from   the  . 
blood  in  inflamed  arteries, 
871 
in  aneurisms,  852,  859,  878 
artificially  induced  by  elec- 
tricity, 854 
Fibrinous  deposits  in  the  heart, 
468 
on  the  cardiac  valves,  708 
Fibro-cartilage,  the  central,  of 

the  heart,  387 
Fibro-cartilaginous    degenera- 
tion of  the  walls  of  the  heart, , 
469 
Fibroid    degeneration   of   the 

lung,  247 
Fibroid  disease  of  the  heart, 
article  on,  833 
definition  and  history,  739 
etiology,  833 
pathology,  834 
symptoms,  &c.,  834 
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roid  phthisis,  247 

,h  left  costal  cartilage,  vari- 

tions  in  relative  position  of, 

71 

gers,  clubbing  of  the,  a  re- 

iilt  of  chronio'heart  disease, 

47 

st  sound  of  the  heart,  see 

ounds  of  the  heart. 

orida,  a  resort  for  chronic 

ronchitis,  337] 

lid,  in  the  pericardium,  phy- 
sical signs  of,  545 

iffects  of,  on  neighboring  or- 
gans, 540 

in  the  heart  itself,  541 

liagnosis  of,  from  dilated 
heart,  799 

rom  hypertrophy  of  the 
heart,  548 

iharacters  of  the,  in  hydrops 
pericardii,  664 

od,  in  treatment  of  asthma, 
107 

nsufficient,  predisposes  to 
aneurism  of  the  aorta,  863 

,o  atheroma  of  the  aorta,  SoO 

reign  bodies,  causes  of  pneu- 

nonia,  158 

emitus,  the  friction,  of  peri- 

iarditis,  see  Thrill. 

tction,  pleuritic,   complicat- 

ng  pericarditis,  504 

iction-sound,  the,  of  pericar- 
ditis, time  of  its  appearance 
in  acute  rheumatism,  493, 
557 

luscultatory  signs  of,  556 

irea  of,  560,  565 

spots  of  greatest  Intensity, 
567,  578 

varieties,  561 

decline  and  disappearance  of, 
573,  580 

diagnostic  characters  of,  583 

effects  of  pressure  on,  584 

diagnosis  of,  from  endocar- 
dial murmurs,  556,  750 

relation  of,  to  amount  of  effu- 
sion, 54.5,  558 

characters  of,  in  pericarditis 
from  Bright's  disease,  593 

mgus    hsematodes     of    the 

lung,  145 

ingus  melauodes  of  the  lung, 

145 

arrow,  the  interventricular, 
381,  425 

the  auriculo-ventricular,  381, 
397,  433 


1ALLIC  ACID,  in  treatment 
If    of  hijemoptysis,  141 
alvano-puncture,      cure      of 
aortic  aneurism  by,  8.54,  855 
angrene  of  the   limbs,  from 
embolism,  737,  895,  896 
lottis,  foreign  bodies  in,  diag- 
nosis from  croup,  56 
imperfect     closure     of,     m 

croup,  01  .      J,  , 

cedema  of,  diagnosis  ot,  from 

croup,  61 
spasms  of,  56,  57 
spasms  of,  due  to  aneurism 

of  the  aorta,  bio 
out,  predisposes  to  atheroma 
r.f  the  aorta,  o-m 


Gout,  predisposes — 
to  aneurism,  840 
Gout,  chronic,  a  cause  of  fatty 
degeneration  of  the  heart, 
810 
predisposes  to  angina  pecto- 
ris, 673,  703 
Granulations,   on  the    cardiac 
valves,  in  endocarditis,  619, 
708 
further  changes  in,  719 
"  Grape  cure,"  in  cancer  of  the 
lung, 153 


HABIT,  predisposing  cause  of 
bronchitis,  319 
[Haemophilia,  article  on,  904 
pathology  of,  905 
symptoms  of,  904 
treatment  of,  905] 
Haemoptysis,  due  to  aneurism 
of  the  aorta,  845,  862 
to  mediastinal  tumor,  838 
Haemopytosis,  in  acute  pneu- 
monia, 316 
in  chronic  pneumonia,  263 
in  cancer  of  the  lung,  150 
in  cirrhosis  of  the  lung,  300 
in  plastic  bronchitis,  33S 
treatment  of,  141 
Hallucinations,  occurrence  of, 
in   rheumatic  patients,   529, 
531 
Hay  asthma,  96,  98,  335 
Head,  oscillatory  movements  of 
the,  a  rare  symptom  in  peri- 
carditis, 538 
Headache,    characters    of,    in 

pneumonia,  173 
Headache,  due  to  aneurism  of 

the  aorta,  845 
Headache,  from  dilated  heart, 
798 
treatment  of,  803 
Heart,  abscess  of  the,  662 
abscess  in  the,  due  to  embo- 
lism, 895 
acute  aneurism  of,  662 
lateral   or    partial   aneurism 

of,  article  on,  453 
clots  in  the,  887 
displacement  of  the,  due  to 
mediastinal  tumor,  829 
Heart,  adventitious  products  in 
the,  article  on,  462 
tubercle  in  the  heart,  464 
cancer,  464 
cysts,  465 
entozoa,  466 
fibrinous  deposits,  468 
fibrocartilaginous  or  osseous 

degeneration,  469 
polypoid  growth,  470 
Heart,  affection  of,  in  croup,  63 
[Heart,    atony   or    exhaustion 

of,  760] 
Heart,  atrophy  of  the,  article 

on,  7.59 
Heart,  dilatation  of  the,  article 
on,  786 
a  cause  of  angina  pectoris, 

686 

a  consequence  of  aortic  re- 
gurgitation, 740 

diagnosis  of,  from  pericardial 
effusion,  799 
Heart,   dimensions  of  the,   in 
health,  365 


Heart,  dimensions  of  the — 

in  disease,  366 
Heart,    displacement    of    tlie, 
due  to  abdominal   disten- 
sion, 370,  377 
to  angular  curvature  of  the 

spine,  767 
to  ascites,  443 
to  asthma,  448 
to  aortic  aneurism,  43S,  451 
to  bronchitis,  438 
to  cirrhosis  of  the  lung,  303, 

447 
to  diaphragmatic  hernia,  603 
to  dclormities  of  the  thorax, 

767 
to    pulmonary    emphysema, 

437 
to  empyema,  443 
to  hypertrophy  of  the  heart, 

776 
to  enlargements  of  the  liver, 

3T8,  443 
to  mediastinal  tumors,  440, 

449 
to  pericardial   effusion,  497, 

543 
to  pleuritic  effusion,  440,  443, 

447 
to  pneumothorax,  447 
to  distension  of  the  stomach. 

440 
see,  also.  Heart,  position  of. 
Heart,   fatty    degeneration    of 
the,  a  cause  of  angina  pec- 
toris, 673,  686 
of  sudten  death,  806 
predisposes  to  rupture  of  the 
heart,  820 
Heart,  fatty  disease  of  the,  ar- 
ticle on, 804 
fatty  overgrowth,  804 
fatty  degeneration,  807 
Heart,  fibroid  disease   of  the, 
article  on,  823 
a  cause  of  mitral  regurgita- 
tion, 753 
Heart,  gout  in  the,  673 
Heart,  hypertrophy  of  the,  ar- 
ticle on,  763 
effects  of,  on  size  and  weight 

of  the  heart,  367 
a  consequence  of  aortic  ste- 
nosis, 740 
relation  of,  to  pericarditis  in 

Bright's  disease,  591 
predisposes  to  pericarditis  in 

acute  rheumatism,  600 
relation  of,  to  dilatation  of 
the  heart,  792 
Heart,  impulse  of  the,  see  Im- 
pulse, cardiac. 
Heart,  irregular  action  of  the, 
due    to    aneurism    of   the 
aorta,  845 
to   atheroma  of   the    aorta, 
837 
Heart,  malpositions  of  the,  ar- 
ticle on,  437 
vertical  displacements,  437 
lateral,  443 
forward,  5.51 
backward,  4.51 
Heart,  movements  of  the,  de- 
scribed, 401 
relation  of,   to    the    normal 
sounds  and    to    abnormal 
bruits,  725 
Heart,  ossification  of  the,  813 
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Heart,  pain   in   the   region   of 

the,  see  Pain. 
Heart,  position  of  the,  during 
life,  406 

variations    in    the,   vertical, 
370 

lateral,  378 

due  to  age,  416 

to  position  of  patient,  379 

to  respiration,  404,  421 

to  sex,  416 

to  state  of  health  and  nature 
of  occupation,  414 

to  shape  of  tliorax,  420 

to  mode  of  death,  370,  378 
Heart,   rapid    enlargement    of 
the,  367 

relation  of,  to  spinal  column, 
419,  422,  435 
Heart,  rupture  of  the,  article 
on,  820 

a  result  of  carditis,  662 

of  fatty  degeneration  of  the 
heart,  816 
Heart,  state  of  the,  after  death 

from    angina    pectoris,   671, 

694 
Heart,   syphilitic   affections   of 

the,  468 
Heart,  weight  of  the,  in  health, 
364 

In  general  diseases,  366 

when  itself  diseased,  367 

when  atrophied,  761 

when  hypertrophied,  740,  774 
Heat,    in    the    treatment    of 

croup,  64,  66 
Hemiplegia,  right,  a   common 

result  of  cerebral  embolism, 

737 
[Hemorrhage  from  the  mouth, 

excessive,      treatment     for, 

905] 
[Hemorrhagic  diathesis,  904] 
Hemorrhoids,  origin  of,  886 
Hereditary   predisposition,    to 
aneurism  of  the  aorta,  840 

to  dilatation  of  the  heart,  787 

to  fatty  heart,  805,  808 

to  rupture  of  the  heart,  821 
Herpes  of  mouth,  common  in 

acute  pneumonia,  175 
Horsehair,  use  of,  for  the  cure 

of  aortic  aneurism,  854 
Humidity,  a  cause  of  phthisis, 

118 
Hunter,  John,  illness  and  sud- 
den death  of,  osl 
Hydatie    cysts    in    the    heart, 

466 
Hydropericardium,   hydroperi- 

carditis,  663 
Hydro  -  pneumo  -  pericarditis, 

diagnosis  of,  474 
Hydrops  pericardii,  article  on, 
663 

etiology  and  pathology,  663 

symptoms,  664 

treatment,  665 
Hydrothorax,  article  on,  358 

definition,  358 

history,  35S 

symptoms,  858 

pathology,  358 

diagnosis,  359 

prognosis,  350 

treatment,  359 
Hyperajsthesia,  of  the  larynx, 
24 


Hypersesthesia — 
local  cutaneous,  in  rheumatic 
pericarditis,  501 
Hyperpyrexia,   occurrence    of, 
in    cases    of    rheumatism 
with  pericarditis,  514 
with  endocarditis,  519 
without  heart  affection,  520 
without  delirium,  531 
general  summary,  533,  527 
occurs  also  in  sunstroke,  &c., 
524 
Hypertrophy  of  the  heart,  ar- 
ticle on, 763 
definition  and  history,  763 
causes,  764 

pathological  anatomy,  773 
symptoms,  776 
diagnosis,  781 
prognosis,  783 
treatment,  783 
Hypophosphites,  in  the  treat- 
ment of  phthisis,  133 


rMPULSE,   aneurismal,    cha- 
X      racters  of  the,  in  intratho- 
racic aneurism,  846,  847 
in  aneurism  of  the  abdomi- 
nal aorta,  864 
importance  of,  in  diagnosis, 
866 
Impulse,  cardiac,  character  of 
the,    in    abdominal    aneu- 
rism, 865 
in    intrathoracic    aneurism, 

847 
changes  in    the,  caused    by 
mediastinal  tumor,  830 
Impulse,    the,    of    the    heart, 
character  of  the,  in  cardi- 
tis, 063 
In  dilated  heart,  797,  799 
in  fatty  heart,  816,  818 
from  hypertrophy  of  left  ven- 
tricle, 776 
of  right  ventricle,  780 
changes  in,  caused  by  adhe- 
rent pericardium,  553,  580 
by  endocarditis  affecting  mi- 
tral valve,  633 
by  pericarditis  with  effusion, 

548,  571,  577 
value  of,  in  diagnosis,  781, 
799 
Infarction,  hemorrhagic,  of  the 

spleen,  895 
Infection,  a  cause  of  phthisis, 

143 
Inhalations,  in  acute  bronchi- 
tis, 331 
in  plastic  bronchitis,  338 
in  chronic  laryngitis,  24 
Injury,  a  cause  of  pneumonia, 

158 
Injury,  external,  a  cause  of  an- 
eurism   of    the    aorta,    842, 
863 
Injury,  local,  a  cause  of  acute 

rheumatism,  499 
Innominate    artery,    aneurism 
of   the,   diagnosis    of,   from 
aortic  aneurism,  849 
Innominate  artery,  position  of, 

in  the  chest,  411 
Insanity,  temporary,  a  sequela 

of  acute  rheumatism,  539 
Insomnia,  from  heart  disease, 
treatment  of,  803 


Inspiration,   characters  of,  in 
croup,  53,  54 
effect  of,  on  the  heart,  405 
see  Kespiration. 
Inspiratory  type  of  chest,  414 
Intemperance,      habitual,      a 
cause  of  atheroma  of  the 
aorta,  836 
of  aneurisms,  840,  841 
of   aneurism  of   the    aorta, 
803 
Intercurrent  pneumonia,  317 
Interlobular  pneumonia,  243 
Intermittent  fever,  a  predispos- 
ing cause  of  pneumonia,  157 
Intra-thoracic  tumors,  a  cause 
of  displacement  of  the  heart, 
449 
Invasion,  of  croup,  53 
Iodide  of  potassium,  in  treat- 
ment of  aneurism  of  the 
aorta,  853,  868 
of  angina  pectoris,  705 
of  chronic  bronchitis,  235 
of  acute  pneumonia,  211 
of  chronic  pneumonia,  368 
of  chronic  valvular  disease  of 
the  heart,  755,  756 
Iodine,    external    use    of,    in 

croup,  66 
Ipecacuanha,  in  broncho-pneu- 
monia, 333 
in  croup,  64,  65 
in  pneumonia,  313 
Iron,  in  chronic  bronchitis,  335 
in  croup,  70 
in  phthisis,  143 
in  pleurisy,  351,  353 
Iron,  value  of,  in  the  treatment 
of  carditis,  663 
of  dilated  heart,  801 
Iron  wire,  use  of,  for  the  cure 
of  aortic  aneurism,  854 


r  TABORAISTDI,  for   pleuritic 
[0     effusion,  353] 
Jactitation,  muscular,  in  peri- 
carditis, 538 
Joints,    the,   first    affected   in 

acute  rheumatism,  499 
Jugular  veins,  bleeding  from, 
in  croup,  65 
fulness    of    the,    from    die- 
tended   pericardium,   509, 
513 
from  dilatation  of  right  ven- 
tricle, 798 
pulsation  in  the,  a  sign  of 
tricuspid  regurgitation ,  747 


KIDNEY,   characters    of,    in 
pulmonary     emphysema, 
83 
embolic  infarction  of  the,  895 
multiple  abscesses  in  the,  a 
result  of  embolism,  895 
Kidneys,  chronic  disease  of  the, 

see  Bright's  disease. 
Kidneys,    congestion    of    the, 
due  to  dUated  heart,  796, 
799 
to   chronic  valvular  disease 

of  the  heart,  748 
treatment  of,  803 
Kidneys,  displacement  of  the, 
by  aneurism  of  the  abdomi- 
nal aorta,  861 
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TACTIC  ACID  inhalation  in 
.U     croup,  00] 

Laryngeal    dyspncea,    various 

forms  of,  70] 
.aryngeal  muscles,  paralysis  of 

tlie,  in  aneurism  of  the  aorta, 

8-t3 

.aryngismus  stridulus,  article 
ou,  33 

definition  of,  33 

synonyms,  S3 

causes,  33 

symptoms,  33 

diagnosis,  34 

pathology,  31 

prognosis,  34 

treatment,  3i 

varieties,  35 

.aryngismus    stridulus,    diag- 
nosis of,  from  croup,  56 
.aryngitis,  a  cause  of  displace- 
ment of  the  heart,  438 
laryngitis,  acute,  article  on,  17 

definition,  17 

synonyms,  18 

causes,  18 

duration,  19 

symptoms,  19 

diagnosis,  19 

morbid  anatomy,  20 

pathology,  19 

prognosis,  20 

therapeutics,  20 

varieties,  21 

aryngitis,  chronic,  articla  on, 
33 

definition,  23 

synonyms,  33 
causes,  23 
symptoms,  23 

course  and  terminations,  23 
diagnosis,  23 

pathology    and    morbid    an- 
atomy, 23 
prognosis,  23 
therapeutics,  23 
varieties,  34 

iryngitis,  following  small- 
pox, diagnosis  of,  from 
croup,  59 

iryngitis,   secondary  to    ery- 
sipelas, 37 
to  measles,  30 
to  smallpox,  36,  59 
to  scarlatina,  37 
to  typhus  and  typhoid,  37 
to  syphilis,  43 

.ryngitis,  secondary  to  phthi- 
sis, 38 
synonyms  of,  38 
ieflnition  of,  38 
causes,  38 
symptoms,  38 
iiagnosis,  39 
pathology,  39 
norbid  anatomy,  40 
Drognosis,  41 
therapeutics,  41 
varies  of  the  cartilages,  40 
ryngorrhcsa,  33 
ryngoscope,  article  on,  43 
lefluition,  43 
listory,  43 

Uumination  by  reflection,  44 
lirect  illumination,  44 
aethod  of  examination,  44 
aryngeal  image,  4o 
Qtroduction  of  instruments, 

45 


Laryngoscope,  article  on — 

infraglottic,  45 
Laryngoscope,   use   of  the,  in 
diagnosis    of    intra-thoracic 
aneurism,  846,  851 
Laryugoscopic  signs,  in  acute 
laryngitis,  18 
in  chronic  laryngitis, 
in  tumors  of  the  larynx,  20 
Larynx,  article  on  diseases  of, 
17 
division  of,  17 
Larynx,  condition  of,  in  croup, 
CO,  61 
injury  of,  diagnosis  of,  from 
croup,  57 
Larynx,  morbid  growths  in,  ar- 
ticle on,  35 
definition,  35 
synonyms,  25 
natural  history,  25 
symptoms,  25 
laryngoscopic  signs,  26 
course  and  termination,  26 
diagnosis,  27 
pathology,  27 
morbid  anatomy,  37 
prognosis,  38 
therapeutics,  38 
Larynx,  neuroses  of,  article  on, 
39 
accounts  of  bilateral  paraly- 
sis of  adductors  of  vocal 
cords,  29 
of  unilateral  paralysis  of  ad- 
ductor of  one  vocal  cord, 
30 
of  bilateral  paralysis  of  ab- 
ductors of  vocal  cords,  30 
of  unilateral  paralysis  of  ab- 
ductor of  one  vocal  cord, 
31 
of  spasm  of  the  muscles  of 
the  vocal  cords,  33 
Larynx,  03dema  of,  secondary 

to  Bright's  disease,  43 
Larynx,  polypus  of,  diagnosis 
of,  from  croup,  57 
smallness  of,  in   childhood, 

60 
spasm  of,  in  croup,  56 
ulceration   of,   in  secondary 
croup,  61 
Leeches,  use  of,  in  the  treat- 
ment of  dilated  heart,  803 
of  endocarditis,  660,  661 
of  acute  laryngitis,  31 
of  pericarditis,  603 
of  phthisis,  141 
of  pleurisy,  353 
of  pneumonia,  313 
in  chronic  valvular  disease  of 
the  heart,  758 
[Limewater       inhalation       in 

croup,  69] 
Liver,  changes  in  the,  caused 
by    chronic    valvular    dis- 
ease, 748 
by   dilatation   of  the   heart, 

pathology  of,  795 
symptoms,  798 
treatment,  803 
displacement  of  the,  due  to 

mediastinal  tumor,  839 
enlargement  of,  a   cause   of 
displacement  of  the  heart, 
878,  443,  450 
multiple  abscesses  in  the,  a 
result  of  embolism,  895        ' 
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Lobelia  inflata,  in  treatment  of 
asthma,  :u3 

of  croup,  li(j 
Loliular  pneumonia,  see  Apneu- 

matosis. 
Lungs,  abscesses  in,  from  em- 
bolism, 738 

brown  induration  of,  a  con- 
sequence of  mitral  steno- 
sis, 746,  795 

cirrhosis  of  the,  a  cause  of 
displacement  of  the  heart, 
447 

of  dilatation  of  the  right  ven- 
tricle, 790 

of  tricuspid  regurgitation, 
731 

embolism  of,  746,  781,  896 

sarcoma  of  the,  invading  the 
mediastinum,  826,  82'.) 

syphilitic  afi'ections  of,  article 
on,  370 
Lungs,  the,  relations  of,  to  the 
heart,  398,  413 

relative  size  of,  399,  430 

relative  size  of,   affects  the 
position  of  the  heart,  378 
Lymphadenoma,     a    common 
form    of    mediastinal    tu- 
mor, 827 

distinction  of,  from  carcino- 
ma, 837 
Lymphangitis,  906 
Lymphatic  glands,  state  of,  in 

croup,  54,  63 
Lymphatic  vessels,   inflamma- 
tion of  the,  article  on,  906 

causes,  906 

symptoms,  906 

diagnosis,  907 

treatment,  907 


MALFORMATIONS,  congeni- 
tal, of  the  aorta,  856 
Measles,  diagnosis  of,  in  occa- 
sional cases,  from  croup,  58, 
59 
^Mechanical  bronchitis,  325 
Mediastinal  tumors,  article  on, 
826 
etiology,  826 
symptoms,  828 
physical  signs,  828 
diagnosis,  831 

prognosis  and  treatment,  833 
Mediastinum,  anatomical  rela- 
tions of  the,  826 
tumors  in  the,  affect  the  posi- 
tion of  the  heart,  440,  449 
Melancholia,   following    acute 

rheumatism,  529 
Mercury,  in  croup,  05 
Microscopical   appearances,  in 
endocarditis,  708 
in  fatty  degeneration  of  the 

heart,  811 
in    fibroid    disease     of    the 

heart,  824 
of  lung,  in  pneumonia,  191 
Mineral  acids,  in  chronic  bron- 
chitis, 335 
Mineral    waters,     in     chronic 

laryngitis,  34 
Mitral  disease,  chronic,  causes 
of,  730 
pathology  of,  710 
rarely  congenital,  71 
due  to  chorea,  653 
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Mitral  disease,  chronic — 

a  cause  i>f  hypertrophy  of 
the  heart,  3fi8 

effect  of,  on  the  cardiac  im- 
pulse, 55-t 

predisposes  to  secondary  en- 
docarditis, 657 
Mitral  orifice,  the,  circumfer- 
ence of,  in  health,  oGi 

in  disease,  366 

variations  in  the  position  of, 
393 

anatomical  relations  of,  an- 
terior, 414 

posterior,  4:34 
Mitral    regurgitation,    charac- 
ters oi^  murmur,  625,  630, 
729 

causes  of,  7"1 

diagnosis  ol',  732,  751 

diaguosis  of  murmur  from 
pericardial  friction,  557, 
631 

not  always  audible  at  back, 
425 

efl'cots    of,    on    the    heart, 

guides  to  prognosis  in  early 

stage,  632 
relation  of,  to    pericarditis, 

600 
treatment  of,  757 
Mitral  stenosis,  a  cause  of  en- 
docardial clots,  S.^i* 
Mitral  stenosis,   frequency  of, 
711 
characters  of  murmurs,  726 
effects  of,  on  the  heart,  793 
diagnosis  of,  751 
prognosis,  754 
treatment,  757 
sec,    also,    Presystolic    mur- 
murs. 
Mitral  valve,  the,   description 
of,  391 
relations  of,  414,  433,  436 
action  of,  402,  (;19 
aneurism  of,  401 
endocardial  inflammation  of, 

619 
frequently  attacked  by  rheu- 
matic endocarditis,  494 
Moisture,  influence  of,  on  mor- 
tality of  croup,  49 
[Morphia,  in  advanced  phthi- 
sis, 141] 
in  treatment  of  cardiac  dys- 

pnrea,  838 
of  cancer  of  lung,  151 
of  pleurisy,  351 
of  pneumonia,  213 
of  pneumothorax,  362 
Morphia,   subcutaneous    injec- 
tion of,  in  aneurism  of  the 
aorta,  S52,  809 
in  angina  pectoris,  699 
in  dilated  heart,  102 
in  late  stages  of  mitral  dis- 
ease, 759 
caution  necessary,  820 
Mortality  in  croup,  48,  63 
Movements,  involuntary  mus- 
cular, in  pericarditis,  537 
Murmur,  endocardial,  mode  of 
production,  722,  723 
variability  of,  a  sign  of  en- 
docarditis, 648 
pericardial      characters     of, 
556,  581 


Murmur,  systolic,  in  the  aorta, 
due  to  intra-thoracic  aneu- 
rism, 846,  847 

to  abdominal  aneurism,  864 

to  atheroma  of  the  aorta, 
837 

to  mediastinal  tumor,  830 

in  pulmonary  artery,  due  to 
ana3mia,  901 
Muscular  fibres   of  the   heart, 

anatomical  arrangement  of, 

387 
Muscular    strain,   habitual    or 
long-continued,  a  cause  of 
dilatation  of  the  heart,  790 

of  hypertrophy  of  the  heart, 
768 

of  chronic  valvular  disease, 
720 
Mycosis  endocardii,  738 
Mj'ocarditis,  acute,  661 

chronic,  823 

a  cause  of  fibrinous  deposits 
in  the  walls  of  the  heart, 
468 

of  irregular  action  of  the 
heart';  506 

relation  of  to  fatty  degenera- 
tion, 809 


NAILS,  injury  to  the,  a  cause 
of   inflammation    of    the 
lymphatics,  906 
Nen'ous      system,     symptoms 
affecting    the,    in    angina 
pectoris,  661 
in  endocarditis,  628 
in  non-rheumatic  pericardi- 
tis, 534 
in  rheumatism  with  pericar- 
ditis, 513,  526 
with  endocarditis,  519,  526 
without  heart  affection,  520, 

527 
connection  of,  with  high  tem- 
perature, 514,  523 
with  remission  of  joint  affec- 
tion, 517,  528 
with  suppression  of  perspira- 
tion, 517,  519 
with  alcoholism  and  nervous 
exhaustion,  525 
[Xiglit  croup,  55 

treatment  of,  64] 
Nitrate  of  silver,  in  acute  laryn- 
gitis, 21 
Nitre  paper,  in  asthma,  105 
Nutmeg  liver,  the,  a  result  of 
chronic    heart    disease,  748, 
796 


OBESITY,   effects  of,  on  the 
action  of  the  heart,  442 

predisposes  to  dilatation  of 
the  heart,  788 

to  fatty  heart,  805 
Occupation,    influence    of,    on 
the  position  of  the  heart, 
414 

on  the  joints  first  affected  in 
acute  rheumatism,  498 

predisposing  to  angina  pec- 
toris, 674 

to  aneurism,  839,  841 

to  aneurism  of  the  abdomi- 
nal aorta,  863 

to  atheroma  of  the  aorta,  836 


Occupation,  predisposing — 
to   dilatation   of   the  heart, 

788 
to  fatty  heart,  805,  898 
to  hypertrophy  of  the  heart, 

768 
to  phthisis,  lis 
to    acute    rheumatism,   476, 

498 
to     rheumatic     pericarditis, 

476,  498 
to  chronic  valvular  disease 

of  the  heart,  720 
to  varicose  veins,  885 
(Edema  glottidis,  diagnosis  of, 

from  croup,  59 
CEgophony,  in  pleurisy,  344 
Oesophagus,  disease  of  the,  a 
cause  of  pericarditis,  601 
perforation  of  the,  a  cause  of 
pneumo-pericardlum,  472, 
473 
Oleum  picis,  in  chronic  pneu- 
monia, 268 
Opiates,  value  of,  in  the  treat- 
ment  of   angina  pectoris, 
697,  698 
of  dilated  heart,  803 
of    rheumatic    endocarditis, 

661 
see,  also,  Morphia,  Opium. 
Opisthotonos,   in   angina  pec- 
toris, 670 
in  pericarditis  with  nervous 
complications,  539 
Opium,  value  ol',  in  treatment 
of  aortic  aneurism,  852, 809 
of  cancer  of  lung,  153 
of  croup,  66 
of  phthisis,  140 
of  chronic  pneumonia,  268 
Orthopnoea,  from  chronic  val- 
vular disease  of  the  heart, 
749 
from  dilated  heart,  798 
see  Dyspnoea. 
Ossification  of  the  heart,  4G9, 
813 
of  the  coronary  arteries,  671, 
681 
Over-exertion,  a  cause  of  hy- 
pertrophy   of    the    heart, 
3C7,  768 
of  chronic  valvular  disease, 
720,  755 
Oxalates,  in  urine  of  croup,  54 

PAIN,  character  of  the,  in  an- 
eurism  of  the  abdominal 

aorta,  861,  863 
in  angina  pectoris,  666 
seat  of,  666 
causes  of,  691 
in  cancer  of  the  liver,  148 
in    intra-thoracic    aneurism, 

843 
value  of,  in  diagnosis,  8.50 
a  symptom  of  lymphangitie, 

906 
of  mediastinal  tumor,  828 
Pain,  in  left  arm  and  shoulder, 
a  symptom  of  chronic  valvu- 
lar disease  of  the  heart,  748 
Pain, in  the  region  oftheheart, 

a  symptom  of  carditis,  603 
of   dilatation  of  the  heart, 

767 
of  endocarditis,  628,  650 
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im,  in  region  of  the  heart— 
a  symptom  of  fatty  dr-cue- 

rution  of  the  heart,  SIG 
of  flbroid  disease,  825 
rare  in  hypertrophy,  778 
of     rheumatic     pericarditis, 

493,  500,  503 
sudden,  from  rupture  of  the 

heart,  822 
ilpitation   of   the    heart,    in 
rlieumatie  pericarditis,  497 
in  dilatation  of  the  lieart,  798 
in  hypertrophy,  777 
a  symptom    of  aneurism  of 

the  aorta,  845 
of   atheroma   of   the   aorta, 

837 
value  of,  as  a  sign  of  heart 

disease,  749 
ipillary  muscles,  the,  of  the 
heart,  arrangement  of,  3'J3 
394 
relations  of,  413,  414 
action,  403 
iracentesis  pericardii,  in  acute 

pericarditis,  004 
in  pericardial  dropsy,  665 
mode  of  performing  the  oper- 
ation, 606 
precautions,  607 
'aracentcsls   pericardii,  Pep- 
per's case,  600] 
iracentesis  thoracis,  in  pleu- 
risy, 354  ■ 
in  pneumothorax,  362 
itches,  white,  on  the  heart, 
origin  of,  C08 

*epper's  case  of  paracentesis 
pericardii,  606] 
!rcussion,   in   cancer   of   the 

lung,  147 
in  diagnosis  of  phthisis,  127 
;ricardial    friction,   see    Fric- 
tion. 

:rieardial    sac,    the    average 
capacity  of,  540,  664 
iricarditis,  article  on,  474 
rheumatic  pericarditis,  474 
due  to  other  causes,  5;;4,  596 
sriearditis,  chronic,  simulat- 
ing mediastinal  tumor,  832 
iricarditis,  relative  frequency 
of,   in   acute  rheumatism, 
474 
relation  of,  to  the  severity  of 

the  joint  affection,  488 
a  cause  of  aneurism  of  the 

heart,  454,  455 
of  carditis,  663 
of  fatty  degeneration  of  the 

heart,  811 
of    flbroid    disease    of    the 

heart,  470,  824 
of  adherent  pericardium,  554 
iricarditis,    rheumatic,    arti- 
cle on,  474 
etiology,  475 

relation   of,  to   other  symp- 
toms of  rheumatism,  487 
to  endocarditis,  494 
pathological  anatomy,  496 
symptoms,  pain,  500 
ihanges  in  pulse,  respiration, 
'&c.,505 

n  expression  and  general  ap- 
pearance, 510 
ivmptoros  aifcctmg  the  nerv- 
ous system  and  hyperpy- 
rexia, 513 


Pericarditis,  rheumatic — 
physical  signs,  530 
percussion,  543 
inspection  and  palp9,tion,  547 
auscultation,  556 
diagnosis,  540,  556,  583 
relapses,  571 
treatment,  603 
Pericarditis,  secondary  to  pleu- 
risy, 346 
Pericarditis,  tubercular,  463 
Pericardium,  adherent,  article 
on,  007 
a  cause   of   atrophy   of   the 

heart,  701 
of   dilatation   of  the  heart, 

788,  791 
of  hypertrophy,  368,  609,  613, 

766 
effect  of,  on  the  cardiac   im- 
pulse, 554,  580 
Pericardium,  distension  of  the, 
a  cause  of  dyspncea,  507 
of  dysphagia,  508 
of  cardiac  syncope,  506,  510 
of  lividity  of  the  lace,  513 
Pericardium,    dropsy    of   the, 

663 
Pericardium,  eifusion  into  the, 
physical  signs  of,  497,  542, 
545,  556 
process    of   absorption    and 

cure,  578 
diagnosis  of,  from  dilatation 

of  the  heart,  799 
from    hypertrophy    of    the 

heart,  783 
relation  of,  to  joint  affection 

in  acute  rheumatism,  489 
amount    of,    in    pericarditis 
from  Bright's  disease,  592 
Peritonitis,  in  phthisis,  126 
Perspiration,  profuse,  a  symp- 
tom of  rheumatic  endocar- 
ditis, 038 
suppression  of,  in  rheumatic 
hyperpyrexia,  517, 519,  522, 
530 
Pharynx,      condition      of,      in 

croup,  54 
Phlebcctasis  laryngea,  25 
Phlebitis,  pathology  of,  880 
etiology,  881 
symptoms,  883 
treatment,  883 
a  cause  of  thrombosis,  893 
a  result  of  thrombosis,  895 
diagnosis  of,  from  lymphan- 
gitis, 907 
Phlebolithes,8S3 

origin  of,  883 
Phosphorus,    use    of,    in    the 
treatment  of  angina  pec- 
toris, 704 
chronic  poisoning  by,  a  cause 
of   fatty    degeneration    of 
the  heart,  810 
Phthisis  pulmonalis,  article  on, 
107 
definition  of,  107 
pathology    of    tubercular 

phthisis,  108 
morbid  anatomy,  111 
causes,  115 

[communicabilityof,  late  ob- 
servations upon,  110] 


progres 


,119 


theory  of  production,  130 
eymptoms,  133 


Phthisis  pulmonalis- 
varieties,  122 
diagnosis,  127 
complications,  120 
prognosis,  130 
treatment,  133 
statistics,  143 
Phthisis,    pulmonary,    compli- 
cating emphysema,  88 
Phthisis,  pulmonary,  effects  of, 
on  the  size  of  the  heart, 
306  ' 

a   cause   of  atrophy   of   the 

heart,  701 
of  hypertrophy,  708 
of  fatty  degeneration  of  the 

heart,  809 
predisposes  to  phlebitis,  883 
changes    in    the   pulmonary 
artery  caused  Ijy,  901 
Physical  signs,  of  acute  bron- 
chitis, 325 
of   chronic    bronchitis,   334, 

338 
of  phthisis,  133 
of  pleurisy  in  the  adult,  343 
of  pleurisy  in  children,  345 
of  acute  primary  pneumonia, 
166 
Piles,  origin  of,  880 
Pleura,  rupture  of  aortic  an- 
eurism into,  851,  802 
Pleurisy,  article  on,  340 
definition,  340 
history,  340 
etiology,  341 
clinical  history,  343 
complications   and   sequelae, 

346 
pathological  anatomy,  347 
diagnosis,  345 
prognosis,  350 
treatment,  351 
[occasional    venesection  in, 

defended,  353 
effusion     in,    treated     "with 
jaborandi,  353] 
Pleurisy,  a  cause  of  pericardi- 
tis, 000 
relation  of,  to  pericarditis  in 
Bright's  disease,  591 
Pleuritic  pain,  occurrence  of, 

in  pericarditis,  500,  504 
Pleurodynia,  article  on,  339 
definition,  339 
symptoms,  339 
etiology  and  pathology,  339 
diagnosis,  339 
prognosis,  339 
treatment,  340 
Pneumogastric  nerves,  relation 
of  the,  to  aneurism  of  the 
aorta,  843 
Pneumonia,  article  on,  153 
synonj'ms,  152 
varieties,  153 
acute  pneumonia,  153 
definition  of,  153 
history,  153 
etiology,  154 
symptoms,  163 
complications,  184 
varieties,  186 
terminations,  183 
diagnosis,  303 
treatment,  308 
Pneumonia,  catarrhal,  317 
Pneumonia,  chronic,  344 
definition  of,  244 
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^neumonia,  chronic — 

fcynonyras,  iJ-ti 

history  and  etiology,  244 

morbid    anatomy     and    pa- 
thology, 2,-)3 

pathology,  '.i'>7 

eymptoms,  260 

diagnosis,  204 

diagnosis  of,  from  mediasti- 
nal tumor,  So2 

prognosis,  2i)5 

treatment,  207 
Pneumonia,  early  bloodletting 

in,    sometimes    useful,    210, 

S43] 
'neumonia,  in  croup,  55,  63 
'neumonia,  interlobular,  243 
'neumonia,  lobular,  218 

etiology,  219 

pathology,  223 

complications,  223 

diagnosis,  229 

prognosis,  230 

treatment,  231 
'neumonia  potatorum,  173 

treatment  of,  214 
'neumonia,    relation     of,    to 

pericarditis  in  Brighfs   dis- 
ease, 592 
'neumonia,       secondary       to 
Bright's  disease,  2;;o 

to  cancer  of  the  lung,  146 

to  heart  disease,  234 

to  pleurisy,  346 

to  typhoid  fever,  234 
'neumo-pericardium,      article 
on,  472 

diagnosis  of,  473 
'neumothorax,  article  on,  360 

definition,  SOO 

varieties,  SOO 

clinical  history,  360 

diagnosis,  SOI 

prognosis,  SOI 

treatment,  302 

'neumothorax,  a  cause  of  dis- 
placement of  the  heart,  447 
'olypi,  in  the  heart,  470 
'ositiou  of   the   patient,   the, 
affects  the  position  of  the 
heart,  S79 

characteristic  of  pericardial 
eifusion,  548 

of  chronic  heart  disease,  749, 

798,  803 
'otash,  chlorate  of,  in  croup, 

05 

otash,  citrate  of,  in  croup,  65 

otaasium,  iodide  of,  useful  in 

aneurism  of  the  aorta,  85S, 

808 

regnaney,  a  cause  of  hyper- 
trophy of  the  heart,  768 

predisposes  to  ulcerative  en- 
docarditis, 719 
ressure  of  stethoscope,  effect 
of,  on  pericardial  friction 
sound,  503,  504,  584 

a  cause   of  pulmonary  mur- 
mur in  children,  7S0 
resystolic  murmurs,  explana- 
tion of,  727 

relation  of,  to  first  sound  of 
the  heart,  727 

to  second  sound,  728 

diagnosis  of,  750,  751 

variable  character  of,  753 
'rivation,    see    Food,    insuffi- 
cient. 


Profession,  influence   of,   as  a 
predisposing  cause  in  pneu- 
monia, 155 
Prognosis,  in  rheumatic  endo- 
carditis, as  to   mitral   dis- 
ease, 632 
as  to  aortic  disease,  644 
Pseudo-angina    pectoris,    688, 

691 
Puerperal  state,  predisposes  to 

phlebitis,  882 
Pulmonary       apoplexy,       pa- 
thology of,  740,  748 
a  consequence  of  pericardial 

distension,  510 
relation  of,  to  embolism,  781 
Pulmonary  artery,  diseases  of 
the,  article  on,  898 
atheroma,  898 

dilatation  and  aneurism,  898 
narrowing,  899 
Pulmonary    artery,    orifice    of 
the,  size  of,  in  health,  365 
jU  disease,  3(50 

congenital     contraction    of, 
3(i8 
Pulmonary  artery,  relations  of, 
411,  410,  420 
to  vertebral  column,  436 
to  the  aorta,  374,  420 
variations  in  position  of,  373, 

374,  383,  439 
in  the  length  of,  373 
communication  of,  with  the 
aorta,  a  rare  cause  of  mur- 
mur, 734 
hypertrophy     of,     a    conse- 
quence of  mitral  stenosis, 
740 
Pulmonary  artery,  the,  regur- 
gitant murmur  in,  734 
systolic  murmur  in,  570 
characters  of,  037,  729 
causes  of,  038 
clinical  significance  of,  638 
diagnosis  of,  from  pericardial 

friction,  557 
systolic  murmur  in,  due  to 

anemia,  901 
to    aneurism    of   the    aortic 
sinus,  838 
Pulmonary    artery,    valves    of 
the,   anatomical    relations 
of,  413 
results  of  disease  of,  747 
Pulmonary  collapse,  307 
Pulmonary    veins,   anatomical 

relations  of  the,  419,  423 
Pulsation,   epigastric,  see  Epi- 
gastrium. 
Pulse,    characters    of   the,   in 
angina  pectoris,- 009 
in  aortic  regurgitation,  741 
in  aortic  stenosis,  741 
in  acute  bronchitis,  322 
in  cancer  of  the  lung,  147 
.  in  carditis,  663 
in  cirrhosis  of  the  lung,  300 
in  croup,  53,  55 
in  dilated  heart,  797 
in  fatty  heart,  806,  816 
in    fibroid    disease    of    the 

heart,  825 
in  hydrops  pericardii,  664 
in  hypertrophy  of  the  heart, 

778,  780 
in  mitral  regurgitation,  745 
in  mitral  stenosis,  745 
in  phthisis,  133, 12S,  133 


Pulse,  characters  of  the — 

in  pleurisy,  342 

in  acute  pneumonia,  164, 
171,  314,  235 

in  chronic  pneumonia,  361 

in  rheumatic  endocarditis, 
638 

in  rheumatic  pericarditis,  509 
Pulse,  the  radial,  characters  of, 
in  aneurism  of  the  aorta, 
845,  840 

in  atheroma  of  the  aorta, 
837 

in  abdominal  aneurism,  865 

in  lymphangitis,  907 

Inequality  of  the,  a  sign  of 
intra-thoracic  aneurism, 
849,  850 

an  unsafe  guide  in  the  diag- 
nosis of  cardiac  murmurs, 
751 

carotid  pulse  useful,  726 
Pulse  respiration  ratio,  in  acute 
pneumonia,  164 

in  acute  bronchitis,  327 

in  plastic  bronchitis,  338 
Pupils,  contraction  of,  in  can- 
cer of  the  lung,  149 

inequality  of  the,  due  to  an- 
eurism of  the  aorta,  846, 
847 

to  abdominal  aneurism,  865 
Purgatives,  value  of,  in  treat- 
ment of  aneurism   of  the 
aorta,  853 

in  chronic  valvular  diseases 
of  the  heart,  758 

in  dilated  heart,  803 
Pya3mia,  a  cause  of  dilatation 
of  the  heart,  788 

of  simple  endocarditis,  618, 
654 

of  ulcerative  endocarditis, 
719 

of  pericarditis,  597 
Pyrexia,  in  acute  primary  pneu- 
monia, 103 

in  chronic  pneumonia,  363 


QUININE,    in    treatment   of 
chronic  bronchitis,  335 
of  phthisis,  143 
of  acute  pneumonia,  215 
of  chronic  pneumonia,  367 


RACE,    influence    of,    as    a 
cause  of  pneumonia,  154 
Regurgitation,  aortic,  a  cause 
of  aneurism  of  the  aorta, 
840 
a  result  of  aneurism  of  the 
aortic  sinus,  838 
Relapses,  in  acute  pneumonia, 
178 
in  rheumatic  pericarditis,  571 
symptoms  of,  572 
effect  of,  on  prognosis,  573 
Respiration,    character   of,   in 
abdominal  aneurism,  865 
in  angina  pectoris,  608 
in  apneumatosis,  314 
in  acute  bronchitis,  333 
in  broncho-pneumonia,  220 
in  croup,  53,  55 
in  endocarditis  complicating 

old  valvular  disease,  650 
in  acute  laryngitis,  18 


INDEX    OF    VOL.    II. 


921 


spiration,  character  of— 

:n  mediastinal  tumor,  828 ,  830 

n  morbid  growths  in  larynx, 

m  pericarditis,  507,  586 

in  adherent  pericardium,  617 

in    rheumatic    endocarditis, 

62S,  640 
in  rheumatic   hyperpyrexia, 

see,  also.  Dyspnoea. 

ispiration,  influence  of,  on 
the  position  of  the  heart, 
404 

on  pericardial  friction  sound, 
684 

ratio  of,  to  the  pulse  in  rheu- 
matic pericarditis,  509 

ispirators,  use  of,  139 

!St,  importance  of,  in  the 
after-treatment  of  endo- 
carditis, 623 

in  the  treatment  of  aneu- 
risms, 879 

of  aneurism  of  the  aorta,  853 

of  angina  pectoris,  703 

of  dilated  heart,  800 

Df  endocarditis,  660,  755 

Df  hcemoptysis,  903 

:)f  hypertrophy  of  the  heart, 
784 

3f  pericarditis,  603 

3f  phlebitis,  883 

leumatic  endarteritis,  840 

.eumatism,  acute  articular, 
a  cause  of  dilatation  of  the 
heart,  788 

)f  chronic  valvular  disease, 
716 

•elation  of,  to  chorea,  651, 
653 

eumatism,  predisposes  to 
aneurism,  840 

0  aneurism  of  the  abdomi- 
nal aorta,  863 

.0  atheroma  of  the  aorta,  836 

onchi,  character  of,  in  croup, 

)3 

^fcets,  pneumonia  secondary 

0,  156. 

jors,  in  acute  primary  pneu- 
monia, 168 

n  acute  bronchitis,  333 

ius    sardonicus,    occurrence 

if,  in  rheumatic  pericarditis, 

116,  518,  539 

up,  an  old  popular  name  for 

roup,  46 

pture,  of  aneurisms,  various 
modes  of,  877 

4  abdominal  aneurism,  861 

f  aneurism  of  the  heart,  459 

f  the  heart,  article  on,  830 

tiology  and  pathology,  831 

ymptoms  and  diagnosis,  833 

reatment,  833 

f  Intra-thoraeic  aneurism, 
851 

f  the  aortic  valves,  367 

f  the  valves  of  the  heart, 
731 

pontaneous,  of  the  aorta,  856 

CCULUS  LAKTNGIS,mor- 
bid  anatomy  of,  in  croup, 

:oma,  in  the  mediastinum, 


Scarification,    in    acute    laryn- 
gitis, 31 
Scarlatina,  a  cause  of  endocar- 
ditis, 720 
diagnosis  of,  from  croup,  59 
Sclerosis,  chronic,  of  the  valves 
^  of  the  heart,  710 
Season,  influence  of,  on  croup, 
50  ' 

predisposing  cause   of  pneu- 
monia, 155 
Secondary  pneumonia,  31 
Sedatives,    in     treatment     of 
_^  clironic  bronchitis,  336 
Sedentary  habits  predispose  to 
angina  pectoris,  074 
to  fatty  heart,  805,  808 
Seneca,   description  of  angina 

pectoris  by,  676 
Senega,  value  of,  in  aortic  re- 
gurgitation, 756 
in  chronic  bronchitis,  336 
in  croup, 66 

in  acute  pneumonia,  316 
Septicemia,  a  cause  of  carditis, 
663 
of  acute   fatty  degeneration 

of  the  heart,  809 
see  Pysemia. 
Septum,    the    fibrous,    of   the 
heart,  386 
the  interventricular,  387,  388 
Servants,  domestic,  very  liable 
to     rheumatic    pericarditis, 
476,  486 
Sex,  influence  of  on  the  occur- 
rence of  asthma,  97 
of  cancer  of  lung,  145 
of  cirrhosis  of  lung,  396 
of  croup,  49 
of  laryngitis,  18 
of  chronic  laryngitis,  S3 
of  phthisis,  115 
of  chronic  pneumonia,  348 
in  prognosis  of  acute  pneu- 
monia, 305 
Sex,  influence  of,  on  the   size 
and  weight  of  the  heart, 
365 
on  the  position  of  the  heart, 

416 
on    the  area   of   pericardial 
eflTusion,  547 
Sex,  predisposing  to  aneurism 
generally,  879 
to  aneurism  of  the  aorta,  843 
of  the  abdominal  aorta,  863 
of  the  heart,  459 
of  the  pulmonary  artery,  903 
to  angina  pectoris,  673 
to  aortic  stenosis,  857 
to   dilatation   of   the  heart, 

788 
to  fatty  heart,  805,  808 
to    fibroid    disease    of    the 

heart,  833 
to  hypertrophy  of  the  heart, 

764 
to  mediastinal  tumor,  838 
to     rheumatic     pericarditis, 

475,  486 
to    tubercular    pericarditis, 

464 
to  rupture  of  the  aorta,  857 
to  rupture  of  the  heart,  831 
to  valvular    disease    of   the 
heart,  719 
Sinuses,   the  aortic,   aneurism 
of,  838 


Skin,  state  of,  in  croup,  .53 
Smallpox,   diagnosis  of,  from 

croup,  59 
Soldiers,  liability  of,  to  aneu- 
rism of  the  aorta,  811 
Sound,  of  the  heart,  the  first, 
prolongation   of,   an  early 
symptom   of  endocarditis, 
628 
also  a  sequela  of  endocardi- 
tis, 039 
diagnostic  value  of,  047 
Sound,  of  the  heart,  the  sec- 
ond,   modification    of,    in 
aortic  regurgitation,  645 
accentuation    of,   in    mitral 

regurgitation,  634 
character     of,     a     valuable 
guide    in    mitral    disease, 
636 
reduplication    of,    a    conse- 
quence of  mitral  disease, 
037 
Sounds,  of  the  heart,  the,  re- 
lation   of,    to    the    move- 
ments   of    the     heart     in 
health  and  disease,  735 
changes  in,  caused  by  dilata- 
tion of  the  heart,  797,  799 
by  fatty  defeneration,  816 
by  fibroid  disease,  834 
by  hypertrophy,  777,  780 
by   iutra-thoracic   aneurism, 

846,  847 
by  pericarditis,  556 
suggestive  of  aortic  athero- 
ma, 837 
Spasm,  cardiac,  a  cause  of  the 
sudden  death  in  angina  pec- 
toris, 093 
Spasm,  of  larynx,  in  croup,  .53 
Spasms,    muscular,  tetanic   or 
choreic,  ocenrrence  of,  in 
angina  pectoris,  670 
in  rheumatism  with  pericar- 
ditis, 518,  .528 
with  endocarditis,  519,  638 
without  heart  afl'ection,  522 
with  delirium  or  mania,  529, 

533 
in  non-rheumatie  prricardi- 
tis,  .536 
Sphygmograph,  indications  of 
the,    in    angina    pectoris, 
689 
in  aortic  stenosis,  743 
in  aortic  regurgitation,  743 
in  hypertrophy  of  the  heart, 

778 
an  aid  to  prognosis  in  valvu- 
lar disease,  743 
Sphygmograph,  value  of  the,  in 
diagnosis     of    intra-thoracic 
aneurism,  849 
Spinal  canal,  rupture  of  aortic 

aneurism  into  the,  863 
Spinal  nerves,  pressure  on  the, 
by  aneurism   of   the    aorta, 
861 
Spine,    angular    curvature    of 
the,  a  cause  of  endocarditis, 
718 
Spleen,   embolic   infarction  of 
the,  895 
multiple  abscesses  in,  due  to 
embolism,  895 
Spleen,  state  of  the,  in  acute 
ulcerative       endocarditis, 
737 
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Spleen,  state  of  the — 
in  chronic  valvular  disease  of 
the  heart,  748 
Splenizatiou  of  the  lung,  226 
Siiuills,  in  croup,  07 
Steam,  use  of,  in  croup,  05 
Stenocardia,    syn.   for    angina 

pectoris,  CSS,  091  . 

Stenosis  of  the  heart,  824 
Sternum,  relation  of  the,  to  the 
arch  of  the  aorta,  875 
to  the  heart,  374,  377,  427 
to  the  pulmonary  artery,  374 
to  the  vertebral  column,  434 
Stimulants,     contra-indicated, 
in  treatment  of  auearism 
of  the  aorta,  852 
of   atheroma   of   the  aorta, 
837 
Stimulants,  value    of,   in  the 
treatment  of  angina  pec- 
toris, 007,  703 
in  broncho-pneumonia,  233 
in  dilated  heart,  803 
in  fatty  heart,  820 
Stomach,    collapse    of   the,   a 
cause  of  displacement   of 
the  heart,  438 
distension  of  the,  also  causes 
displacement,  440 
Strain,  prolonged  muscular,  a 
cause  of  atheroma  of  the 
aorta,  830,  839 
of  dilatation  of  the  heart,  700 
of  liypertrophy  of  the  heart, 

708 
of  chronic  valvular  disease, 

720 
sudden  muscular,  a  cause  of 
alidominal   aneurism,  Sb[^^ 
802 
of  inflammation  of  the  lym- 
phatics, 900 
Stramonium,  in  the  treatment 

of  asthma,  104 
Stridor,    with    inspiration,    in 
croup,  53 
Tvith  inspiration  and  expira- 
tion, in  croup,  55 
Stridulous  laryngitis,  70 
Strychnine,  in  the  treatment  of 
emphysema,  90 
of  acute  pneumonia,  316 
Subclavian  artery,  ligature  of 
the,   Inr  the  cure  of   intra- 
thoracic aneurism,  853 
Subclavian  artery,  the  left,  po- 
sition of,  in  the  chest,  411 
Sugar,  in  s])uta  of  acute  pneu- 
monia, 1 06 
Suspirious     respiration,     the, 
characteristic   of   heart  dis- 
easi',  070,  685  (note) 
Swallowing,       difflculty       in, 
caused   by  pericardial    effu- 
sion, 508 
Sweating,  in  phthisis,  123 
Syncope,  from  fatty  heart,  806, 
816 
from  dilated  heart,  70S 
In    rheumatic    endocarditis, 

628 
in  pericarditis,  506 
Svphilis,  a  cause  of  aneurism, 
840,  802 
of  arteritis,  871 
of  atheroma  of  the  aorta,  836 
of  eencral  arterial  atheroma, 
874 


Syphilis,  a  cause — 
of  fibroid  disease  of  the  heart, 

823 
of  valvular  disease  of  the 

heart,  721 
of  thrombosis,  893 
Syphilitic    aifections,    of    the 
heart,  468 
of  the  lung,  article  on,  270 
Svstnle,   the,  of  the  heart,  de- 

" scribed,  401,419,424 
Sj'stolic  endocardial  murmurs, 
causes  of,  729 


TANXIN,  in  the  treatment  of 
lupuioptysis,  141 
[Tartar   emetic,    a    dangerous 
medicine  for  young  children, 
330] 
Tartar  emetic,  in  treatment  of 
acute  bronchitis,  330 
of   acute    pneumonia,     210, 
314 
Temperature,    in    apneumato- 
sis,  314 
in  acute  bronchitis,  322,  323 
in  brown  induration  of  the 

lung,  270 
in  cancer  of  the  lung,  125 
in  croup,  53 
in    mediastinal  tumor,   837, 

829 
in  phthisis,  130 
in  pleurisy,  343,  349 
in  acute  pneumonia,  176 
in    prognosis    of     broncho- 
pneumonia, 231 
elevation  of,  in  carditis,  663 
in  acute  ulcerative   endocar- 
ditis, 737 
in  acute  fatty  degeneration 

of  the  heart,  818 
see,  also,  Hyperpyrexia. 
Temperature  of  air,  influence 

of,  on  croup,  50 
Tension,   arterial,  increase  of, 
during  the  anginal  parox- 
ysm, 689,  700 
in  Bright's  disease,  769 
Tepid    bath,   in  treatment    of 

pneumonia,  313 
Tetanus,  a  rare  complication  of 

pericarditis,  536,  538 
Thickness    of  the  parietes  of 

the  heart,  365,  366,  775 
[Thoracic   duct,  occlusion   of, 

in  aneurism  of  aorta,  8o5] 
Thorax,  shape  of,  in  cancer  of 

the  lung,  147 
Thrill,  characters  of  the,  due 
to  pericardial  friction,  555, 
594,  596 
relative  frequency  of,  561 
late  appearance  of,  571 
causes  of ,  in  chronic  valvular 
disease,  724 
Thrill,  a  sign  of  intra-thoracic 
aneurism,  847 
of  abdominal  aneurism,  864 
Thrombosis  and  embolia,  arti- 
cle on,  893 
pathology,  893 
etiology,  893 
effects  of,  895 
Thrombosis    of    the    coronary 
arteries,  903 
of  the  cerebral,  895 
of  the  pulmonary,  896 


Thumb,  deformity  of,  in  laryn- 
gismus stridulus,  50 
not  present  in  crouji,  54 
Thymic  asthma,  diagnosis  of, 

from  croup,  50 
Tobacco,  in   the  treatment  of 

asthma,  103 
Tongue,  characters  of,  in  acute 
bronchitis,  323,  323 
in  croup,  53,  54 
in  acute  pneumonia,  173 
in  phthisis,  122,  123 
Tonsils,  state  of,  in  croup,  54 
Toxasmia,  30 

Trachea,     pathology     of,     in 
croup,  61 
smallnesB  of,   in  childhood, 
60 
[Tracheotomy  in  America,  sta- 
tistics of,  68] 
Tracheotomy,   in  aortic    aneu- 
rism, 844,  856 
in  croup,  67 
mode  of  operating,  69 
statistics  of,  67 
in  acute  laryngitis,  33 
in  tubercular  laryngitis,  41 
in  spasm  of  glottis,  35 
in  tumors  of  the  larynx,  29 
Tremblotement,  in  croup,  55 
Tricuspid  orifice,  the,  relations 
of,  397,  413 
circumference   of,  in  health 
and  disease,  365,  366 
Tricuspid  regurgitant  murmur, 
characters  of,  633,  024,  729 
causes  of,  623,  730 
diagnosis    of,   from  pericar- 
dial friction,  557,  625 
clinical    signiflcance    of,    in 
cases   of  rheumatic  endo- 
carditis, 639 
Tricuspid  stenosis,  characters 

of  murmur,  728 
Tricuspid  valve,  the,  descrip- 
tion of,  394 
relations  of,  413,  434,  436 
variations  in  the  position  of, 

397 
action  of,  403 
incompetence  of,  a  result  of 

endocarditis,  494 
not  often  thus  diseased,  658 
Trismus,  in  rheumatic  pericar- 
ditis, 518,  539 
Tubercle,  in  the  heart,  463 
in  liver,  115 

in  spleen  and  kidneys,  115 
Tubercle,   microscopic  charac- 
ters of,  108 
chemical  analysis  of,  109 
varieties,  110 
Tufnell'splan  of  treating  aortic 

aneurism,  852,  807 
Tumors,  abdominal,  effect  of, 
on  the  action  of  the  heart, 
443 
cancerous,  also  causing  dis- 
placement, 445 
mediastinal,  826 
mediastinal,  a  cause  of  dis- 
placement   of    the    heart, 
449 
Turkish  hath,  in  treatment  of 

acute  pneumonia,  329 
Turpentine,    in    treatment   of 
acute  bronchitis,  330 
of  chronic  laryngitis,  33 
of  acute  pneumonia,  216 
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mpanitic  distension  of  the 
ibdomen,  a  cause  of  dis- 
slaoement  of  tlie  lieart,  37(1, 
377 

phus,  a  cause  of  acute  fatty 
defeneration  of  the  heart,  810 
rosine,  in  sputa  of  acute 
pneumonia,  166 


[LCERATION  of  larynx,  in 

secondarj'  croup,  61 
:ine,  cliaracters  of,  in  acute 

bronchitis,  323 
in  croup,  53,  5-1: 
in  dilated  lieart,  799 
in  emphysema,  8i 
in  fatty  heart,  SIS 
in  hypertrophy  of  the  heart, 

053 
in  phthisis,  126 
in  acute  jirimary  pneumonia, 

174,  237 
in   rheumatic   hyperpyrexia, 

523 
in  chronic  valvular  disease, 

7-18 
vula,  oedema  of,  in  croup,  54 

TALERIAN,  in  croup,  66 
Valerianate    of    zinc,    in 
treatment  of  spasm   of 
the  glottis,  35 

alves,  of  the  heart,  aneurism 
of,  400,  619,  709 

atheroma  of,  719 

calcification  of,  710 

rupture  of,  721 

alves  of  the  heart,  diseases 
of  the,  article  on,  706 

pathological  anatomy,  707 

etiology,  713 

physical  signs,  723 

symptoms,  735 

diagnosis,  749 

prognosis,  753 

treatment,  755 

alvular  disease  of  the  heart, 
chronic,  a  frequent  compli- 
cation of  cardiac  aneurism, 
457 

predisposes  to  recurrent  en- 
docarditis, 655,  710 

to  ulcerative  endocarditis, 
719 

comparative  frequency  of, 
after  acute  rheumatism, 
494 

influence  of,  on  prognosis  m 
rheumatism,  495 

predisposes  to  endocarditis, 
648 

to  pericarditis,  599 

effect  of,  on  area  of  pericar- 
dial effusion,  547 

on  the  position  of  the  im- 
pulse, 549 

relation  of,  to  adherent  peri- 
cardium, 513,  613 

alvular  disease  of  the  heart, 
chronic,  guides  to  progno- 
sis of,  753 


Valvular  disease  of  heart — 
chniuic,  relative   importance 

of  the  different  forms,  753 
Varicoeele,  SS6 
Varicose  aneurism,  880 
Varicose  veins,  iiathology  and 

etiology  of,  S,S4 
symptoms     and     treatment, 

885 
Vegetations,    on    the    cardiac 
valves,   mode   of   origin   of, 
620,  707 
Veins,  diseases  of  the,  article 

on,  S80 
inflammation,  SSO 
degeneration,  SS3 
concretions  and  adventitious 

growths,  SS3 
dilatation,  884 
occlusion,  886 
Veins,  the  cervical,  fulness  of, 

due  to  Intra-thDracic  aneu- 
rism, 84(> 
from  chronic  heart  disease, 

798 
from  pericardial  effusion,  509, 

518 
pulsation  of,  from  tricuspid 

regurgitation,  747 
the    superficial     abdominal, 

state  of,  ill  abdominal  an- 
eurism, SS6 
Vena  cava,   rupture   of  aneu- 
rism into  the,  851,  SG3 
inferior,  relations  of,  in  the 

chest,  425 
superior,    relations    of,   413, 

431,  437 
dilatation  of,  a  consequence 

of  mitral  disease,  747,  748 
Venesection,   in    treatment  of 

acute  bronchitis,  330 
of  pneumonia,  238 
see  Bloodletting. 
Venous  murmurs,  in  the  neck, 

causes  of,  723 
varieties  of,  725 
Ventricle  of  the  heart,  the  left, 

dimensions    of,   in    health 

and  disease,  365,  366 
breadtli  of,  3S3 
thickness  of  parietes,  775 
relations    of,   in    the    chest, 

419,  434 
movements  of,  410 
Ventricle,  the  left,  aneurism  of 

the,  article  on,  452 
nature  and  mode  of  origin, 

453 
seat  of  the  disease,  456 
form  and  size,  457 
state  of  other  parts  of  the 

heart,  457 
of  other  organs  of  the  body, 

458 
symptoms     and     cause     of 

death,  458 
Ventricle,  the  left,   dilatation 

of,  797 
hypertrophy  of,  776 
hypertrophy  of,  due   to  an- 
eurism of  the  aortic  sinus, 

838 


Ventricle,  left,  hypertrophy  of, 
due  to  aortic  stenosis,  857 
most  liable  to  rupture,  821 
changes  in,  caused  by  mitral 

stenosis,  744 
simple    dilatation    of,    may 
cause  a  murmur,  797 
Ventricle,  the  right,  dimensions 
of,  365,  366 
breadth  of,  380,  430 
length  of,  373,  371) 
thickness  of  wall,  774 
position  of,  410,  419 
action  of,  described,  410 
dilatation  of,  in  aneurism  of 

the  aortic  sinus,  838 
not  liable  to  aneurismal  dila- 
tation, 453 
signs  of  dilatation  of,  798 
of  hypertrophy  of,  780 
changes  in,  caused  by  mitral 
stenosis,  746 
Ventricles,  the,  systole  of,  401, 

419,  434 
Veratria,  in  treatment  of  pneu- 
monia, 311 
Veratrum  viride,  use  of,  in  hy- 
pertrophy of  tlie  heart,  7'i5 
in  chronic  valvular  disease, 
758 
Vertebras ,  erosion  of  the,  caused 
bv  aneurism    of   the    aorta, 
sin,  878 
Vertii^n,  a  symptom  of  aortic 
regurgitation,  743 
of  dilated  heart,  7'J8 
Vestibule,  the  aortic,  386 
Virginian  prune,  bark  of  the, 
useful  in  dilated  heart,  785, 
803 
Vision,  defective,  due  to  aneu- 
rism of  the  aorta,  845 
Vocal  cords,  superior,  swelling 

of,  in  croup,  lil 
Voice,  character  of,  in  croup, 

63,  54,  .55 
Voice,   loss    of,   in    rheumatic 

pericarditis,  .509 
Vomiting,  in  acute  bronchitis, 
323 
in  cirrhosis  of  the  lung,  299 
in  acute  pneumonia,  3l6 
in  phthisis,  140 
Vomiting,  a  symptom  of  rheu- 
matic endocarditis,  628 
of  rupture  of  the  heart,  823 
of  dilated  heart,  799 
treatment,  803 


rTTTARMTH  of   atmosphere, 
L  VY      after  tracheotomy,  69] 
Weight  of  the  heart,  normal, 
364 
affected  by  general  diseases, 

366 
by  local  diseases,  367 
when  atrophied,  761 
when     hypertrophied,     740, 

774 
general  remarks  on,  368 
[Wild  cherry,  as  an   expecto- 
rant in  phthisis,  140] 
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their  high  professional  standing. 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

Edited  by  I.  MINIS  HAYS,  M.D., 
for  more  than  half  a  century  has  maintained  its  position  in  the  front  rank  of  the 
medical  literature  of  the  world.  Cordially  supported  by  the  profession  of  America,  it 
circulates  -wherever  the  language  is  read,  and  is  universally  regarded  as  the  national 
exponent  of  American  medicine — a  position  to  which  it  is  entitled  by  the  distinguished 
names  from  every  section  of  the  Union  which  are  to  be  found  among  its  collaborators.* 
It  is  issued  quarterly,  in  January,  April,  July,  and  October,  each  number  containing 
about  three  hundred  octavo  pages,  appropriately  illustrated  wherever  necessary.  A 
large  portion  of  this  space  is  devoted  to  Original  Communications,  embracing  papers 
Irom  the  most  eminent  members  of  the  profession  throughout  the  country. 

Following  this  is  the  Review  Department,  containing  extended  reviews  by  com- 
petent writers  of  prominent  new  works  and  topics  of  the  day,  together  with  numerous 
elaborate  Analytical  and  Bibliographical  Notices,  giving  a  fairly  complete  survey  of 
medical  literature. 

Then  follows  the  Quarterly  Summary  of  Improvements  and  Discoveries 
IN  THE  Medical  Sciences,  classified  and  arranged  under  different  heads,  and  furn- 
ishing a  digest  of  medical  progress,  abroad  and  at  home. 

Thus  during  the  year  1880  the  "  Joubnal"  contained  67  Original  Communications, 
mostly  elaborate  in  character,  170  Reviews  and  Bibliographical  Notices,  and  147  articles 
in  the  Quarterly  Summaries,  illustrated  with  47  wood  engravings. 

That  the  efforts  thus  made  to  maintain  the  high  reputation  of  the  "Journal"  are 

successful,  is  shown  by  the  position  accorded  to  it  in  both  America  and  Europe  as  the 

leading  organ  of  medical  progress:  — 

TMs  is  universally  acknowledged  as  the  leading  (  The  Philadelphia  Medical  and  Physical  Journal 
Anieiicaii  Journal,  and  has  been  couducted  by  Dr.  Issued  its  flrst  number  in  3820,  and,  after  a  brilliant 
Hays  alone  uutil  18ti9,  when  his  son  was  associaied  ,  career,  "Hias  succeeded  in  1827  by  the  Americau 
with  him  AVe  quite  agree  with  the  cntic,  that  this  ,  Journal  01  the  Medical  Sciences,  a  periodical  of 
j.iurnal  issecond  to  noneinlhelanguage, and  clieer-|  wiKld- wide  reputation  ;  the  ablest  and  one  of  the 
fully  accord  to  it  the  first  place,  for  nowhere  shall !  oLdei=tt  periodicalsin  the  world — a  journal  which  has 
we  find  more  able  and  more  impartial  criticl-m,  and  '  ah  iinsntUed  liicoid.— Gross's  History  of  American 
V.-,.  „.,.,.  „  n„„„,,„,.„  „f  ..V,.  .„:-:-..,  „....,._     ^^^  Ulemturf.   1876. 

The  best  raetRcal  journal  ever  published  in  Europe 
or  AtnerlCa.— ya,  Med:  Monthly,  May,  1S79. 

It  is  universally  acknowledged  to  be  the  leading 
American  medical  journal,  and,  in  our  opinion,  is 
second  to  none  in  the  language. — Boston  Med,  and 
Surg.  Journal,  Oct.  1877. 

This  is  the  medical  j  ourual  of  our  country  to  which 
the  American  physician  abroad  will  point  with  the 
greatest  satisfaction,  as  reflecting  the  state  of  medi- 
cal culture  in  his  country  For  a  great  many  years 
it  has  been  the  medium  through  which  oui-  ablest 
writers  have  made  known  their  discoveries  aod 
observations.— cadres*  of  L.  P.  Tondell,  M.D.,  be- 
fore International  Med.  Congress,  Sept.  1876. 

And  that  it  was  specifically  included  in  the  award  of  a  medal  of  merit  to  the  Pub- 
lishers in  the  Vienna  Exhibition  in  1873. 

The  subscription  price  of  the  "American  Journal  op  the  Medical  Sciences" 
has  never  been  raised  during  its  long  career.  It  is  still  Five  Dollars  per  annum  ; 
and  when  paid  for  in  advance,  the  subscriber  receives  in  addition  the  "Medical 
News  and  Abstract,"  making  in  all  nearly  2000  large  octavo  pages  per  annum,  free 
of  postage. 

11. 

THE  MEDICAL  NEWS  AND  ABSTRACT. 

Thirty-eight  years  ago  the  "Medical  News"  was  commenced  as  a  monthly  to 
convey  to  the  subscribers  of  the  "American  Journal"  the  clinical  instruction  and 

*  Commtinicalions  are  invited  from  gentlemen  in  all  parts  of  the  country.  Articles  inserted  by  the 
lEditor  are  liberally  paid  for  by  the  publishers. 


nowhere  such  a  repertory  of  able  original  articles. 
Indeed,  now  that  the  "British  and  Foreign  Medico- 
Chirurgical  Review"  has  terminated  its  career,  the 
American  Journal  stands  without  a  rival. — London 
Melt.  Times  and  Gazette,  Nov.  24,  1877. 

The  best  medical  journal  on  the  continent. — Bos- 
ton Med.  arid  Surg.  Journal,  April,  ]S79. 

The  present  number  of  the  American  Journal  is 
aa  exceedingly  good  one,  afld  gives  every  promise 
of  njaintaining  the  well-earned  reputation  of  the 
review.  Our  venerable  contemporary  has  our  best 
wishes,  and  we  can  only  express  the  hope  that  it 
may  continue  its  work  with  as  much  vigor  and  ex- 
cellence for  the  nest  fifty  years  as  it  has  exhibited 
in  the  past. — London  Lancet,  Nov.  24, 1877. 
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current  information  which  could  not  be  accommodated  in  the  Quarterly.  It  consisted 
of  sixteen  pages  of  such  matter,  together  with  sixteen  more  known  as  the  Library 
Department  and  devoted  to  the  publishing  of  books.  With  the  increased  progress  of 
science,  however,  this  was  found  insufficient,  and  some  years  since  another  periodical, 
known  as  the  "Monthly  Abstract,"  was  started,  and  was  furnished  at  a  moderate 
price  to  subscribers  to  the  "American  Journal."  These  two  monthlies  have  been 
consolidated,  under  the  title  of  "The  Medical  News  and  Abstract,"  and  arc 
furnished  free  of  charge  in  connection  with  the  "American  Journal." 

The  "News  and  Abstract"  consists  of  64  pages  monthly,  in  a  neat  cover.  ]t 
contains  a  Clinical  Department  in  which  will  be  continued  the  series  of  Original 
American  Clinical  Lectures,  by  gentlemen  of  the  highest  reputation  through- 
out the  United  States,  together  with  a  choice  selection  of  foreign  Lectures  and 
Hospital  Notes  and  Gleanings.  Then  follows  the  Monthly  Abstract,  systemati- 
cally arranged  and  classified,  and  presenting  five  or  six  hundred  articles  yearly  ;  and 
each  number  concludes  with  an  Editorial  and  a  News  Department,  giving  cur- 
rent professional  intelligence,  domestic  and  foreign,  the  whole  fully  indexed  at  the  close 
of  each  volume,  rendering  it  of  permanent  value  for  reference. 

As  stated  above,  the  subscription  price  to  the  "News  and  Abstract"  is  Two 
Dollars  and  a  Half  per  annum,  invariably  in  advance,  at  which  rate  it  ranks  as  one 
of  the  cheapest  medical  periodicals  in  the  country.  But  it  is  also  furnished,  free  of 
all  charge,  in  commutation  with  the  "American  Journal  of  the  Medical 
Sciences,"  to  all  who  remit  Five  Dollars  in  advance,  thus  giving  to  the  subscriber, 
for  that  very  moderate  sum,  a  complete  record  of  medical  progress  throughout  the 
world,  in  the  compass  of  about  two  thousand  large  octavo  pages. 

In  this  effort  to  furnish  so  large  an  amount  of  practical  information  at  a  price  so  un- 
precedentedly  low,  and  thus  place  it  within  the  reach  of  every  member  of  the  profes- 
sion, the  publishers  confidently  anticipate  the  friendly  aid  of  all  who  feel  an  interest  in 
the  dissemination  of  sound  medical  literature.     They  trust,  especially,  that  the  sub- 
scribers to  the  "American  Medical  Journal,"   will  call  the  attention  of  their 
acquaintances  to  the  advantages  thus  offered,  and  that  they  will  be  sustained  in  the 
endeavor  to  permanently  establish  medical  periodical  literature  on  a  footing  of  cheap- 
ness never  heretofore  attempted. 
PKEMITJM  rOE  OBTAIHIUG  NEW  SUBSOEIBERS  TO  THE  "JOUENAL," 
Any  gentleman  who  will  remit  the  amount  for  two  subscriptions  for  1881,  one  of 
which  at  least  must  be  for  a  new  subscriber,  will  receive  as  a  premium,  free  by  mail, 
a  copy  of  any  one  of  the  following  recent  works  :— 
"  Seiler  on  the  Throat"  (see  p.  19), 

"B\rnes'8  Manual  of  Midwifery"  (seep.  25),  :,.  .       , 

"Tilbury  Fox's  Epitome  of  Diseases  of  the  Skin,"  new  edition  (see 

"  HoLDEN's  Landmarks,  Medical  and  Surgical"  (see  p.  6), 
"Browne  on  the  Use  of  the  Ophthalmoscope"  (see  p.  29), 
"Flint's  Essays  on  Conservative  Medicine"  (see  p.  15), 
"  Stoeges's  Clinical  Medicine"  (see  p.  15), 
"  SwAYNE's  Obstetric  Aphorisms,"  new  edition  (see  p.  21), 
"Tanner's  Clinical  Manual"  (see  p.  5), 
"  West  on  Nervous  Disorders  of  Children"  (see  p.  20). 
*  *  Gentlemen  desiring  to  avail  themselves  of  the  advantages  thus  ctfered  will  do. 
welf  to  forward  their  subscriptions  at  an  early  day,  m  order  to  insure  the  receipt  of 

*^S^'ThfLfestmodTof 'remittance  is  by  bank  check  or  postal  money  order,  drawn, 
to ^  order  of  the  undersigned.  Where  these  are  not  accessible  remittances  for  the 
"Journal"  may  be  made  at  the  risk  of  the  publishers,  by  forwarding  in  registered- 
letters.     Adtoss^  ^   ^^^^^  ^^^  ^  ^^^  ^^^_  ^^^  ^^^  ^^^  S^„^„^  g^_^  ^^^^  p^_ 
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nu^OLIS0N  (robley),  m.d., 

Late  Professor  of  Institutes  of  Medicine  in  Jefferson  Medical  College,  Philadelphia. 

MEDICAL  LEXICON;  A  Dictionaey  of  Medical  Science:  Con- 
taining a  concise  e??planation  of  the  various  Subject?  and  Terms  of  Anatomy,  Physiology, 
Pathology,  Hygiene,  Therapeutics.  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical 
Jurisprudence,  and  Dentistry.     Notices  of  Climate  and  of  Mineral  Waters  ;  Formulae  for 
Officinal,  Empirical,  and  Dietetic  Preparations ;  with  the  Accentuation  and  Etymology  of 
the  Terms,  and  the  French  and  other  Synonymes ;  so  as  to  constitute  a  French  as  well  as 
English  Medical  Lexicon.     A  New  Edition.     Thoroughly  Revised,  and  very  greatly  Mod- 
ified and  Augmented.     By  Richard  J.  Dumglisom,  M.D.     In  one  very  large  and  hand- 
some royal  octavo  volume  of  over  1100  pages.    Cloth.  $6  50  ;  leather,  raised  bands,  $7  50  ; 
half  Russia,  $^8.     (Just  Issued.) 
The  object  of  the  author  from  the  outset  has  not  been  to  make  the  work  a  mere  lexicon  or 
dictionary  of  terms,  but  to  afford,  under  each,  a  condensed  view  of  its  various  medical  relations, 
and  thus  to  render  the  work  an  epitome  of  the  existing  condition  of  medical  science.    Starting 
with  this  view,  the  immense  demand  which  has  existed  for  the  work  has  enabled  him,  in  repeated 
re,-isions,to  augment  its  completeness  and  usefulness,  until  at  length  it  has  attained  the  position 
of  a  recognized  and  standard  authority  wherever  the  language  is  spoken. 

Special  pains  have  been  taken  in  the  preparation  of  the  present  edition  to  maintain  this  en- 
viable reputation.  During  the  ten  years  which  have  elapsed  since  the  lust  revision,  the  additions 
to  the  nomenclature  of  the  medical  .«cienceshave  been  greater  than  perhaps  in  any  simiLir  period 
of  the  past,  and  up  to  the  lime  of  his  death  the  author  labored  as.^iduously  to  incorporate  every- 
thing requiring  the  attention  of  the  student  or  practitioner.  Since  then,  the  editor  hiis  been 
e-iu ally  industrious,  so  that  the  additions  to  the  vocabulary  are  more  numerous  thnn  in  any  pre- 
viitQs  revision.  Especial  attention  has  been  bestowed  on  the  accentuation,  which  will  be  found 
uiiirked  on  every  word.  The  typigraphical  arrangement  has  been  much  improved,  rendering 
reference  much  more  easy,  and  every  care  has  been  taken  with  the  mechanical  execution.  The 
work  has  been  printed  on  new  type,  small  but  exceedingly  clear,  with  an  enlarged  page,  so  that 
ihe  additions  have  been  incorpor.ited  with  an  increase  of  but  little  over  a  hundred  pages,  and 
the  volume  now  contains  the  matter  of  at  least  four  ordinary  octavos. 

may  pafely  confirm  the  hope  ventured  by  the  editor 
"  that  the  work,  which  possessef-  for  him  a  filial  as  well 
*fl  an  indivMual  interest,  will  be  fouoJ  worthy  a  con- 
tinuance of  the  po.siition  so  long;  accorded  to  it  as  a 
itandard authority ."—(7man7i(7(!  Clinic.  Jan  10, 1874. 
It  has  the  rare  merit  that  it  certainly  has  no  rival 
Id  the  English  language  for  accaracy  and  extent  of 
references. — London  Medical  Gasettf  . 

Aa  a  standard  work  of  reference,  as  one  of  the  beat, 


A  book  well  known  to  our  readers,  ant4  of  whicli 
every  American  ought  to  be  proud.  >Vhen  the  learned 
uiichur  of  the  work  passed  away,  probably  all  of  us 
feared  lest  the  book  should  not  maintain  it:s  place 
m  the  advancing  science  whose  terms  it  defines.  For- 
tunately, Dr.  Richard  J.  Dunglison,  having  ai^sisted  his 
father  in  the  revision  of  several  editions  of  the  work, 
and  having  been,  therefore,  trained  in  the  methods  and 
i,ubued  with  the  spirit  of  the  book,  has  been  able  to 
edit  it,  not  in  the  patchwork  manner  so  dear  to  the 
iieart  of  book  editors,  so  repulsive  to  the  taste  of  intel- 
ligent book  readers,  but  to  edit  it  as  a  work  of  the  kind 
should  be  edited — to  carry  it  on  steadily,  without  jar 
or  interruption,  along  the  grooves  of  thought  it  has 
travelled  duringits  lifetime.  To  show  the  magnitude 
of  the  task  which  Dr.  Dunglison  has  assumed  and  car- 
ried through,  it  is  only  necessary  to  state  that  more 
thsLii  t^ix  thousand  new  subjects  have  been  added  in  the 
prtisect edition. — Phila.Med.  Ti'mes,  Jan.  3, 1874. 

A  bout  the  first  book  purchased  by  the  medical  stu- 
dent  is  the  Medical  Dictionary.  The  lex.icon  explana- 
tory of  teebnical  terms  is  simply  &sine  qua  nan.  In  a 
st^jetjce  so  extensive,  and  with  such  collaterals  as  medi- 
cine, it  is  as  much  a  necessity  also  to  the  practising 
1  >iyfijcian.  To  meet  the  wants  of  students  and  most 
pL  •'tieians,  the  dictionary  must  be  condensed  while 
c^jtujirehensive,  and  practical  while  perspicacious.  It 
was  bscause  DunglJson!s  met  these  indications  that  it 
became  at  once  the  dictionary  of  general  nse  wherever 
medicine  was  studied  in  the  English  language^  In  no 
for laer  revision  havoithejiHeratione  and  additions  been 
i6';  ^reat.  More  than  six  thousand  new  subjects  and  terms 
tia.ve  been  added-TJiechieftorma  have  been  set  in  black 
letter,  while  the  deriyatiyes  follow  in  small  caps;  an 
arrangement  which  greatly  feci litates  reference.    We 


if  not  the  very  best,  medical  dictioaary  In  the  Eng- 
lish language,  Dunglison's  work  baa  been  well  koown 
for  about  forty  years,  and  ueede  no  words  of  praite 
on  our  part  to  recommend  it  to  the  members  of  the 
medical,  and,  likewise,  of  the  pharmaceutical  pro- 
fpssion.  The  latter  especially  are  in  need  of  such  a 
work,  which  gives  ready  and  reliable  information 
on  thousands  of  subjects  and  terms  which  they  are 
liable  to  encounter  in  pursuing  their  daily  avoca- 
tions, but  with  which  they  cannot  be  expected  to  be 
familiar.  The  work  before  us  fully  supplies  this 
want. — Am.  Journ.  vf  Phartn.,  Feb.  1874. 

A  valuable  dictionary  of  the  terms  employed  In 
medicine  and  the  allied  Bciences,  and  of  the  n-la- 
tions  of  the  subjects  treated  under  each  head.  It  re- 
flects great  credit  on  its  able  American  author,  and 
well  deserves  the  authority  and  popularity  it  has 
obcaiued.— Sr<fi*A  Med.  J^fmr?i.,Oct.  31,  1874. 

Few  works  of  this  class  exhibit  a  grander  monu- 
ment of  patient  research  and  of  scientific  lore.  The 
extent  of  the  sale  of  this  lexicon  is  sufflcient  to  tes- 
tify to  its  uf-e'ulness,  and  to  the  great  service  con- 
ferred by  Dr.  Rtbley  Dunglison  on  the  profession, 
and  indeed  on  others,  by  its  issue.— iondonLawcci 
May  13  1875. 


UOBLYN  (RICHARD  D.),  M.D. 

•"a  dictionary  of  the  terms  used  in  medicine  and 

THE  COLLATERAL  SCIENCES.    Revised,  with  numerous  additions,  by  Isaac  Hays, 

M.D.,  Editor  of  the  "  American  Jonrnalof  the  Medical  Sciences."    In  one  large  royal 

l2mo.  volume  of  over  6i»0  double-columned  pages;  cloth,  $1  50;  leather,  $2  00 

It  Is  the  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  student's  i&hle.— Southern 
Ji>d.an,d  Surg.  Journal. 

I   ODWELL  {G.  R),  FM.A.S.,  ^c. 
^'   A  DICTIONARY  OF  SCIENCE:  Comprising  Astronomy,  Cbem- 

istry,  Dynamics,  EUctrieity,  H«at,  Hydrodynamics,  Hydrostatics,  Light,  Magnetism,- 
Mechanics,  Meteorology,  Pneumatics,  Sound,  and  Statics.  Preceded  by  an  Essay  on  the 
History  of  the  Physical  Sciences.  In  one  handsome  octavo  volume  of  694  paces,  with 
siany  illustrations  :  cloth,,  $5. 


Henry  C.  Lea's  Son  &  Co.'s  Publications— (ilfanwaZs). 


A    CENTURY  OF  AMERICAN  MEDICINE.  1776-1876.    By  Doctors  E.  H. 

-'■■*-  Clarke,  H.  J.  Bigelow,  S.  D.  Gross,  T.  G.  Thomtis,  (indJ.  S.  Billings.  Inone  very  hand- 
some 12mo.  volume  of  about  350  pages  :  cloth,  $2  25.  (Lately  Issued.) 
This  work  appeared  in  the  pages  of  the  American  Journal  of  the  Medical  Sciences  during  the 
year  1876.  As  a  detailed  account  of  the  development  of  medical  science  in  America,  by  gentle- 
men of  the  highest  authority  in  their  respective  departments,  the  profession  will  no  doubt  wel- 
come it  in  a  form  adapted  for  preservation  and  reference. 


■^EILL  (JOHN),  M.D.,  and    J^MITR  {FRANCIS  G.),  M.D., 

Pro/.o/the  Institutes  of  Medicine  intheUniv.of  Penna. 

AN    ANALYTICAL    COMPENDIUM    OF    THE    VARIOUS 

BRANCHES  OF  MEDICAL  SCIENCE  ;  for  the  Use  and  Examination  of  Students.  A 
new  edition,  revised  and  improved.  In  one  very  large  and  handsomely  printed  royal  12mo. 
volume,  of  about  on?  thousanu  pages,  with  374  wood-outs,  cloth,  $4  ;  strongly  bound  in 
leather,  with  raised  bands,  $4  75. 


TJARTSHORNE  {HENRY),  M.  D., 

Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

A    CONSPECTUS    OF    THE   MEDICAL    SCIENCES;    containing 

Handbooks  on   Anatomy,  Physiology,  Chemistry,  Materia  Medica,   Practical  Medicine, 
Surgery,  and  Obstetrics.   Second  Edition,  thoroughly  revised  and  improved.  In  one  large 
royal  12mo.  volume  of  more  than  1000  closely  printed  pages,  with  477  illustrations  on 
wood.     Cloth,  $4  25  ;  leather,  $6  00.     {Lately  Issued.) 
We  caa  say  with  the  strictest  truth  that  it  Is  the  |  worthy.    If  studeots  must  have  a  conspectus,  they 


best  work  of  the  kind  with  wlilchwt  artacquainted 
It  embodies  in  a  condensed  form  ail  recent  con tvibu- 
tions  to  practical  medicine,  and  is  therefore  useful 
to  every  busy  practitioner  throughout  our  country, 
besides  being  admirably  adapted  to  the  use  of  stu- 
dents of  medicine.  The  book  is  faithfnlly  and  ably 
executed.— 0feari«st07t  Med.  /o«rM.,  April,  1875. 

The  work  is  intended  as  an  aid  to  the  medical 
student,  and  as  such  appears  to  admirably  fulfil  its 
object  by  itsexcellent  arrangement,  the  full  compi- 
lation of  facts,  the  perspicuity  and  terseness  of  lan- 
guage, and  the  clear  and  instructive  illustrations 
in  some  parts  of  the  •^oA.— American  Journ.  of 
Pkarmacy,  PhUadelphia,  July,  1874. 

The  volume  will  be  found  useful,  not  only  to  stu- 
dents, but  to  manyotherswhomay  desire  torefresb 
their  memories  with  the  smallest  possible  expendi- 
ture ot  time.—*',  r.  Med.  Journal,  Sept.  1874. 

The  student  will  Snd  this  the  most  convenient  and 
useful  book  of  the  kind  on  which  he  can  lay  his 
hAud.— Pacific  Med.  and  Surg.  Journ.,  Avg.  1874. 

This  is  the  best  book  of  its  kind  that  we  have  ever 
examined.  It  is  an  honest,  accurate,  and  concise 
compend  of  medicajBciences,  as  fairly  as  possible 
representing  their  present  condition  The  changes 
and  the  additions  have  been  so  judicious  aud  tho- 
rough as  to  render  it,  so  far  as  it  goes,  entirely  trust- 


will  be  wise  to  procure  that  of  Dr    HartshorDe.- 
Detroit  Rev.  of  Med.  and  P/iarm.,  Aug.  1874. 

The  work  before  us  has  many  redeeming  features 
not  possessed  by  oihers,  and  is  the  best  we  have 
seen.  Dr!  Hartshorae  exhibits  much  skill  in  con- 
densation. It  is  well  adapted  to  the  physician  in 
active  practice,  who  can  give  but  limited  time  to  the 
familiarizing  of  himself  with  the  important  changes 
which  have  been  made  since  he  attended  lectures. 
The  manual  of  physiology  has  also  been  improved 
and  gives  the  most  comprehensive  view  of  the  lateot 
advances  in  the  science  poasible  in  the  space  devoted 
to  the  subject.  The  mechanical  exocution  of  the 
book  leaves  nothing  to  be  wished  for. — Peninsular 
Journal  of  Medicine,  Sept.  1874. 

After  carefully  looking  through  this  conspectus, 
we  are  constrained  to  say  that  it  is  the  most  com- 
plete work,  especially  in  its  illustrations,  of  its  kind 
that  we  have  seen. — Oi7icinnati  Lancet,  Sept.  1S74. 

The  favor  with  which  the  first  edition  of  this 
Compendium  was  received,  was  an  evidence  of  its 
various  excellences.  The  present  edition  bears  evi- 
dence of  a  careful  and  thorough  revision.  Dr.  Harts- 
borne  possesses  a  happy  faculty  of  seizing  upon  the 
salientpointsof  each  subject,  and  of  presenting  them 
in  a  concise  and  yet  perspicuous  manner.— LeavMi- 
toorth  Med.  Heratd,  Oct.  1874 


T  UDLO  W  (/.  L,),  M.D.  „.      .   , 

-^A    MANUAL   OF  EXAMINATIONS  upon  Anatomy,  Physiology, 

c        ^   Prar^Mpfi  of  Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy,  and 
lZV:ieutlcf^^^^^^  -  Medical  Formulary.  Third  edition,  thoroughly  revised 

Lrgrrtrextenled  and  enlarged       With  370  illustrations        In  one  h^^^ 
t2mo.  volume  of  816  large  pages.     Cloth,  $3  25  ;  leather,  $3  75. 

^*«mpr,t  nt  this  volume  in  the  form  of  question  and  answer  renders  it  especially  auit- 
JX7:::iTo:e:^^^^^  students,  and  for  those  preparing  for  graduation. 

rwiA  VATPT?  (THOMAS  HAWKES),  M,D.,i^c. 

^A^fJuAT  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAG- 

A  MANUAL   01?    V^^^^.^^-^eSe^^^^  Revised  and  Enlarged  by 

NOSIS.    TMrd  American    ro^  Separtment  in  University  College  Hospital, 

I^nZ^rin  on^eie^aK^  l2mo.,  o'fabout  375  pages,  cloth   $1  50. 

„   -^     •„  V,        «„  n,»t  this  work  is  offered  as  a  premium  for  procuring  new 
..:s*c:ih^ro^thl'  "I»iaic;r5orA'''o;.H.  M..ic..  Sci.«o.s.- 


6  Henry  C.  Lea's  Son  &  Co.'s  Publications — {Anatomy'), 

Q.RAY  (EENRY),  F.R.S., 

Lecturer  on  Anatomy  at  St,  Qeorgt^s  HoepUal,  London. 

ANATOMY,  DESCRIPTIVE    AND  SURGICAL.    The  Drawings  by 

H.  V.  Carter,  M.D.,andDr.  Wbstmacott.  The  Dissections  jointly  by  the  Author  and 
Dr.  Carter.     With  an   Introduction    on    General   Anatomy  and  Development  by  T. 
Holmes,  M.A.,  Surgeon  to  St.   George's  Hospital.     A  new  American,  from  the  Eighth 
enlarged  and  improved  London  edition.     To  which  is  added  '*  Landmarks,  Medical  and 
Surgical,"  by  Luther  Holden,  F.K.C.S.,  author  of*  Human  Osteology,"  "A  Manual 
of  Dissections,"   etc.     In  one  magnificent  imperial  octavo  volume  of  983  pages,  with 
522  large  and  elaborate  engravings  on  wood.     Cloth,  $6;  leather,  raised  bands,  $7  j 
half  Russia,  $7  50.     {Now  Ready.) 
The  author  has  endeavored  in  this  work  to  cover  a  more  extendedrange  of  subjects  than  is  cus- 
tomary in  the  ordinary  text-books,  by  giving  not  only  the  details  necessary  for  the  student,  but 
also  the  application  of  those  details  in  the  practice  of  medicine  andsurgery,  thusrendering  it  both 
a  guide  for  the  learner,  and  an  admirable  work  of  reference  for  the  active  practitioner.  The  en- 
gravings form  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  ail 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in  place  of 
figures  of  reference,  with  descriptions  at  the  foot.  They  thus  form  a  complete  and  splendid  series, 
which  will  greatly  assist  the  studentin  obtaining  a  clear  idea  of  Anatomy,  and  will  also  serve  to 
refresh  the  memory  of  those  who  may  find  in  the  exigencies  of  praoticethenecessity  of  recalling 
the  details  of  the  dissecting  room  ;  while  combining,  as  it  does,  a  complete  Atlas  of  Anatomy,  with 
a  thorough  treatise  on  systematic,  descriptive,  and  applied  Anatomy,  the  work  will  be  found  of 
essential  use  to  all  physicians  who  receive  students  in  their  offices,  relieving  both  preceptor  and 
pupil  of  much  labor  in  laying  the  groundwork  of  a  thorough  medical  education . 

Since  the  appearance  of  th«  last  American  Edition,  the  work  has  received  three  revisions  at  the 
hands  of  its  accomplished  editor,  Mr.  Holmes,  who  has  sedulously  introduced  whatever  has  seemed 
requisite  to  maintain  its  reputation  as  acomplete  and  authoritative  standard  text-book  and  work 
of  reference.  Still  further  to  increase  its  usefulness,  there  has  been  appended  to  it  the  recent 
work  by  the  distinguished  iinatomist,  Mr.  Luther  Holden — "Landmarks,  Medical  and  Surgical" 
— which  gives  in  a  clear,  condensed  and  systematic  way,  all  the  information  by  which  the  prac- 
titioner can  determine  from  the  external  surface  of  the  body  the  position  of  internal  parts.  Thus 
complete,  the  work,  it  is  believed,  will  furnish  all  the  assistance  that  can  berendered  by  type  and 
illustration  in  anatomical  study.  NO  pains  have  been  spared  in  the  typographical  execution  of 
the  volume,  which  will  be  found  in  all  respects  superior  to  former  issues.  Notwithstanding  the 
increase  of  size,  an^unting  to  over  100  pages  and  57  illustrations,  it  will  be  kept,  as  heretofore, 
at  a  price  rendering  it  one  of  the  cheapest  works  ever  offered  to  the  American  profession. 

The  recent  work  of  Mr.  Holden,  which  was  do- 
tlced  by  UB  oa  p.  53  of  this  volume,  has  been  added 
aB  an  appendix,  bo  that,  altogether,  ihts  is  the  mott 
practical  and  complete  anatomical  treatise  available 
to  American  Btudeuls  and  phy-icians.  The  foi-ioer 
fiodB  in  it  the  necessHry  guide  in  makiLg  dissec- 
tions; a  very  comprebenbive  chapter  on  minute 
anatomy  ;  and  about  all  that  can  be  taught  him  on 
general  and  special  anatomy;  while  the  latter,  in 
it6  treatment  of  each  region  from  a  burgical  point  of 
view,  and  inthe  valuable  iiddirion  of  Mr.  Holden, 
will  find  all  that  will  be  essential  to  him  in  his 
practice  —New  Remtd'es,  Aug.  1878. 

This  work  is  as  near  perfection  as  one  could  pos- 
sibly or  reasonably  expect  any  book  intended  as  a 
text-book  or  a  geueraJ  reference  book  on  anatomy 
to  be.  The  American  publisher  deserves  the  thanks 
of  the  profession  for  appending  the  recent  work  of 
Mr.  Holden,  ^'Landmarks,  Medical nnri  Snrgieal,^' 
which  has  already  been  commended  as  a  separate 
book.  The  latter  work — treHting  of  topographical 
anatomy— has  become  nn  essential  to  the  library  of 
every  intelligent  practitioner.  We  know  of  no 
book  that  can  take  its  place,  writieo  as  it  is  by  a 
most  distinguished  anatomist.  It  would  be  simply 
a  waste  of  words  to  say  anything  furthnr  in  praise 
of  Gray's  Anatomy,  the  text-book  in  almost  every 
medical  college  in  this  country,  and  the  daily  refer 
ence  book  of  every  practitioner  who  has  occation 


to  consult  his  books  on  anatomy.  The  work  is 
simply  indispensable,  especially  this  present  Amer- 
ican edition.— Fa.  Med.  Monthly,  Sept.  18TB. 

The  addition  of  the  recent  work  of  Mr.  Holden, 
as  an  appendix,  renders  this  the  most  practical  and 
complete  treaiise  available- to  American  students, 
who  find  in  it  a  comprehensive  chapter  on  minute 
auaiomy,  about  all  that  can  be  taught  on  general 
and  special  anatomy,  while  its  treatment  of  each 
region,  from  a  surgical  point  of  viev,  in  the  valu- 
able section  by  Mr  Holden. is  all  that  will  be  essen- 
tial to  them  in  practice.— OAio  Medical  Recorder 
Aug   1878. 

It  is  djfflcalt  to  speak  in  moderate  terms  of  this 
new  edition  of  "GrHy,"  It  seems  to  be  as  nearly 
perfect  as  it  is  posiiible  to  make  a  book  devoted  to 
any  branch  of  medical  science.  The  labors  of  the 
eminent  men  who  have  successively  revised  the 
eight  editions  through  which  it  has  passed,  would 
seem  to  leave  nothing  for  future  editors  to  do.  The 
addition  of  Holden's  "  Landmarks"  will  make  it  as 
indispensable  to  the  practitioner  of  medicine  and 
surgery  as  it  has  been  heretofore  to  the  student.  As 
regarde  completeness,  eas'e  of  reference,  utility 
beauty,  and  cheapness,  it  has  no  rival.  No  stu- 
dent should  enter  a  medical  school  without  it ;  no 
physician  can  afford  to  have  it  absent  from  his 
library. ~5£.  Louis  Clin.  Record,  Sept.  1878. 


Also  for  sale  separate — 
TTOLDEN  [LUTHER),  F.R.C.S,, 

•^-*-  Surgeon  to  St.  Bartholomew' 8  and  the  Foundl in g  Hospitals. 

LANDMARKS,  MEDICAL  AND  SURGICAL.   From  the  2d  London 

Ed.   In  one  handsome  volume,  royal  12mo. ,01128  pages.  Cloth,  88  cents.    (Now  Ready.) 
TIE  ATE  {CHRISTOPHER),  P.R.C.S., 

-*-*■  Teacher  of  Operative  Surgery  in  University  College,  London. 

PRACTICAL  ANATOMY:   A  Manual  of  Dissections.     From  the 

Second  revised  and  improved  London  edition.  Edited,  with  additions,  by  W   W    Keen 
M.  D.,  Lecturer  on  Pathological  Anatomy  in  the  Jefferson  Medical  College,  Philadelphia 

In  one  handsome  royal  12mo.volume  of  578  pages,  with  247illu8trations.  Cloth,  $3  80: 
leather,  $4  00. 


Henry  C.  Lea's  Son  &  Co.'s  Publications — (Anatomy). 


ALLEN  {HARRISON),  3LD. 

^■'-  Profesfior  of  Physiology  in  thf.  Univ.  of  Pa. 

A  SYSTEM  OP  HUMAN  ANATOMY:  INCLUDING  ITS  MEDICAL 

and  Surgioiil  Relations.  For  the  Use  of  Practitioners  and  Studentsof  Medicine    AVith  im 
Introductory  Chapter  on  Histology.  ByE.O.  Shakespeare,  M  D,,OphthnlmologiEtto  the 
Phila.  Hosp.    In  one  large  and  handsome  quarto  volutoe,  with  several  hundred  orieinal 
illustrations  on  lithographic  plates,  and  numerous  wood-cuts  in  the  text.     {Shortly.) 
In  this  elaborate  work,  which  has  been  inactive  preparation  for  several  years,  the  author  has 
Bought  to  give,  not  only  the  details  of  descriptive  anatomy  in  a  clear  iind  condensed  form,  but  also 
the  practical  applications  of  the  science  to  medicine  and  surgery.  The  work  thus  has  claims  upon 
the  attention  of  the  general  practitioner,  as  well  as  of  the  student,  enabling  him  not  only  to  re- 
fresh his  recollections  of  the  dissecting  room,  but  also  to  recognize  thesignificance  of  allvaria- 
tions  from  normal  conditions.     The  marked  utility  of  the  object  thus  sought  by  the  author  is 
self-evident,  and  his  long  experience  and  assiduous  devotion  to  its  thorough  development  are  a 
sufficient  guarantee  of  the  manner  in  which  his  aims  have  been  carried  out.  No  pains  have  been 
spared  with  the  illustrations.  Those  of  normal  anatomy  are  from  original  dissections,  drawn  on 
stone  by  Mr.  Hermann  Faber,  with  the  name  of  every  part  clearly  engraved  upon  the  figure, 
after  the  manner  of  **  Holden"  and  *'  Gray, "  and  in  every  typographical  detail  it  will  be  the 
effort  of  the  publishers  to  render  the  volume  worthy  of  the  very  distinguished  position  which  is 
anticipated  for  it. 

PLLIS  {GEORGE   VINER). 

•^-^  Emeritus  Professor  of  Anatomy  in  University  College^  London. 

DEMONSTRATIONS  OP  ANATOMY;  Being  a  Guide  to  the  Know- 
ledge of  the  Human  Body  by  Dissection.  By  George  Viner  Ellis,  Emeritus  Professor 
of   Anatomy  in    University  College,   London.     From  the  Eighth  and  Revised  London 
Edition.     In  one  very  handsome  octavo  volume  of  over  700  pages,  with  266  illustrations. 
Cloth,  $4.25  J  leather,  $5.25.     {Now  Ready.) 
This  work  has  long  been  known  in  England  as  the  leading  authority  on  practical  anatomy, 
and  the  favorite  guide  in  the  dissecting-room,  as  is  attested  by  the  numerous  editions  through 
which  it  has  passed.    In  the  last  revision,  which  has  just  appeared  in  London,  the  accomplished 
author  has  sought  to  bring  it  on  a  level  with  the  most  recent  advances  of  science  by  making  the 
necessary  changes  in  his  account  of  the  microscopic  structure  of  the  different  organs,  as  devel- 
oped by  the  latest  researches  in  textural  anatomy. 


Ellis's  Demonstrations  is  the  favorite  text-booli 
of  the  English  student  of  anatomy.  In  passiDg 
through  eight  editioDS  it  has  been  so  revised  and 
adapted  to  the  need.'^  of  the  student  tba'  it  would 
seem  that  It  had  almost  reached  pevfectjon  in  thi.i 
special  line.  The  descriptions  are  clear,  and  tbe 
methods  of  pursuing  anatomical  investigations  are 
given  with  snch  detail  that  the  book  is  honestly 
entitled  to  its  name.— S«.  Louis  Clinical  Record, 
June,  1S79. 

The'success  of  this  old  manual  seems  to  be  as  well 
deserved  in  the  present  as  In  the  past  volumes. 
The  book  seems  destined  to  maintain  yet  for  jears 


its  leadership  over  the  English  manuals  upon  dis- 
secting.— Phila.  Med.  Times,  May  24,  1879. 

As  a  dissector,  or  a  work  to  have  in  hand  and 
studied  while  one  is  engaged  in  dissecting,  we  re- 
gard  it  as  the  very  best  work  extant,  which  is  cer- 
tainly saying  a  very  great  deal.  As  a  text-book  to 
be  studied  in  the  dissecting-room,  it  is  superior  (jo 
any  of  the  works  upon  anatomy. — Cincinnati  Med. 
News,  lMay24,  1879. 

We  most  unreservedly  recommend  it  to  every 
practitioner  of  medicine  who  can  possibly  get  it. — 
Va.  Med.  Monthly,  June,  1879. 


W' 


'■ILSON  {ERASMUS),  F.R.S. 

A  SYSTEM  OF  HUMAN  ANATOMY,  General  and  SpeciaL  Edited 

bvW.  H.GOBRECHT,  M.D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  Col- 
lege of  Ohio.  Illustrated  with  three  hundred  and  ninety-seven  engravings  on  wood .  In 
one  large  and  handsome  octavo  volume,  of  over  600  pages ;  cloth,  $4  ;  leather,  $5. 

CfMITH  (HENRY  H.),  M.D.,        and  TJORNER  (  WILLIAM  E.),  M.D., 

^Prof  of  Surgery  in  the  Univ.  ofPenna.,  &e.  -^     LateProf.  ofAnaiomyin  the  Univ.  ofPenna. 

AN   ANATOMICAL   ATLAS  ;    Illustrative  of  the  Structure  of  the 

Human  Body.  In  one  volume,  large  imperial  octavo,  cloth,  with  about  six  hundred  and 

fifty  beantitul  figures.     $4  50^^ ^ 

'CHAFER  {EDWARD  ALBERT),  M.D., 

»  Issistant  Professor  of  Physiology  in  University  College,  London. 

A  COURSE  OF  PRACTICAL  HISTOLOGY:  Being  an  Introduction  to 

the  Use  of  the  Microscope.  In  one  handsome  royal  12mo.  volume  of  304  pages,  with 
numerous  illustrations:  cloth,  $2  00.     {Just  Issued.) 

HORNER'S  SPECIAL  ANATOMY  AND   HISTOL- 
OGY     Eighth  edition,  extensively  revised  and 

modified     In  2  vols.   8vo.,  of  over  1000  pages, 

with  320  wood-outs  :  cloth,  SB  00 
SHARPEY    AND    OUAIN'S    HUMAN    ANATOMY. 

Revised,  by  Joseph  Leidt,  M.D.,Prof  of  Anat^ 

in  Duiv  ot^Penn.    In  two  octavo  vols,  of  about 

r-iOO  pages,  with  .511  illustrations     Cloth,  $6  00, 
BELLAMT-S    STUDENT'S    GUIDE    TO    SURGICAL 

AN^rOMY  :  A  Textbook  for  Students  preparing 


s 


for  their  Pass  Examination.  With  engravings  on 
wood  In  one  handsome  royal  12mo.  volume. 
Cloth,  J2  26. 

CLELAND'S  DIRECTORY  FOR  THE  DISSECTION 
OF  THE  HUMAN  BODY.  In  one  small  volume, 
royal  12mo.  of  162  pages:  sloth  *1  2.5. 

HARTSHOBHE'S  HANDBOOK  OF  ANATOMY  AND 
PHYSIOLOGY.  Second  edition,  revised.  In  one 
royal  12mo.  vol.,  with  220  woodcuts;  cloth, 
Jsl  '10. 
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Henry  C.  Lea's  Son  &  Co.'s  Publications — (Physiology). 


nALTON  {J.  C),  M.D., 


Professor  of  Physiology  in  the  College  of  Physicians  and  Surgeons ^  New  Tori,  &o . 

A  TREATISE  ON  HUMAN  PHYSIOLOGY.   Designed  for  the  use 

of  Students  and  Practitioners  of  Medicine.  Sixth  edition,  thoroughly  revised  and  enlarged, 
with  three  hundred  and  sixteen  illustrations  on  wood.  In  one  very  beautiful  octavo  vol- 
ume, of  over  800  pages.  Cloth,  $5  50;  leather,  $6  50;  half  Russia,  $7.  ^Lately  Issued.) 


During  the  past  few  years  several  new  works  on  phy- 
siology, and  new  editions  of  old  works,  have  appeared, 
competing  for  the  favor  of  the  medical  student,  but 
none  trill  rival  this  new  edition  of  Dalton.  As  now  en- 
larged, it  will  be  found  also  to  be.  in  'general,  a  satisfac- 
tory work  of  reference  for  the  practitioner. — Chicago 
Med.  Joum.  and  Examiner, 3 a.n.  1876. 

Prof.  Dalton  has  discussed  conflicting  theories  and 
conclusions  regarding  physiological  questions  with  a 
fairness,  a  fulness,  and  a  conciKeness  which  lend  fresh 
ne.ss  and  vigor  to  the  entire  book.  But  his  discussions 
have  been  so  guarded  by  a  refusal  of  admission  to  those 
speculative  and  theoretical  explanations,  which  at  best 
exist  in  the  minds  of  observers  themselves  as  only  pro- 
babilities, that  none  of  his  readers  need  be  led  into 
grave  errors  while  making  them  a  study. — The  Medical 
Record,  F eh.  19,  IB7 6. 

The  revision  ofthis  great  work  has,brought  it  forward 
with  the  physiological  advances  of  tbeday,  and  renders 
it,  as  it  has  ever  been,  the  finest  work  for  students  ex- 
tant.— NashvilhJourn.of  Med.and  Surg.,3d.n.  1876. 

For  clearness  and  perspicuity,  Dalton's  Physiology 
commended  itself  to  the  student  year?  ago,  and  was  a 
pleasant  relief  from  the  verbose  productions  which  it 
supplanted.  Physiology  has,  however,  made  many  ad- 
vances since  then— and  while  the  style  has  been  pre- 1 
served  intact,  the  work  in  the  present  edition  has  been 
brought  upfully  abreast  of  the  times.  The  new  chemical  I 


notation  and  nomenclature  have  also  been  introdured 
into  the  present  edition.  Notwithstanding  the  multi- 
plicity of  text-books  on  physiology, this  will  lose  none 
of  its  old  time  popularity.  The  mechanical  execution 
of  the  work  is  all  that  could  be  desired. — Peninsular 
Journal  of  Medicine,  Dec.  1875. 

This  popular  texi-book  on  physiology  comes  to  us  in 
its  sixth  edition  with  the  addition  of  ii bout  fifty  per  cent, 
of  new  matter,  chiefly  in  the  departments  of  patho- 
logical chemistry  and  the  nervous  system,  where  the 
principal  advances  have  been  realized.  With  so  tho- 
rough revision  and  additions,  that  keep  the  work  well 
up  to  the  times,  its  continued  popularity  may  be  confi- 
dently predicted,  notwithstanding  the  competition  it 
may  encounter.  The  publisher's  work  is  admirably 
done. — St.  Louis  Med.and  Surg.  Journ., Dae.  1875. 

We  heartily  welcome  this,  the  sixth  edition  of  this 
admirable  text-book,  than  which  there  are  none  of  equal 
brevity  more  valuable.  It  iscordially  recommended  by 
the  Professor  of  Physiology  in  the  University  of  Louisi- 
ana, as  by  all  competentteachers  in  the  United  States, 
and  wherever  the  English  language  is  read,  this  bonk 
has  been  appreciated.  The  present  edition,  with  its  316 
admirably  executed  illustrations,  has  been  carefully 
revised  and  very  much  enlarged,  although  its  bulk  does 
not  seem  perceptibly  increased. — New  Orleans  Medical 
and  SurgicalJournal,M.a.tchj  1876. 


fJARPENTER  (  WILLIAM  B.),  M.  D.,  F.  R.  S.,  F.G.S.,  F.L.S., 

^  Segi.9trar  to  University  Of  London,  etc 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  Edited  by  HenryPower, 

M.B.  Lond.,  F.R.C.S.,  Examiner  in  Natural  Sciences,  Univer.«ity  of  Oxford.  Anew 
American  from  the  Eighth  Revised  and  Enlarged  English  Edition,  with  Notes  and  Addi- 
tions, by  Francis  G.  Smith,  M.D.,  Professor  of  the  Institutes  of  Medicinein  the  Univer- 
sity of  Pennsylvania,  etc.  In  one  very  large  and  handsome  octaTO  volume,  of  108.3  pages, 
with  two  plates  and  373  engravings  on  wood.  Clott*  $5  50  ;  leather,  $6  60  ;  half  Russia, 
$7.     (Just  Issued.) 


We  have  been  agreeablyeurprised  tofiud  the  vol- 
ume 80  oompleteinregard  to  tbestructureand  func- 
tions of  the  nervous  system  in  all  its  relations,  a 
subject  that,  in  many  respects,  isoneof  the  most  diffl- 
cnlt  of  all,  in  thewhole  range  of  physiology,  upon 
which  to  produce  a  full  and  satisfactory  treatise  of 
the  class  to  which  the  one  before  os  beloDgs.  The 
additions  by  the  American  editor  give  to  the  work  as 
it  is  a  considerable  value  beyond  that  of  the  last 
English  edition.  In  conclusion,  we  can  give  our  cor- 
dial recommendation  to  the  work  as  it  now  appears. 
The  editorb  have,  with  their  additions  to  the  only 
work  on  physiology  in  our  language  that,  in  the  full- 
est aeu'-e  of  the  word,  is  the  production  of  a  philoso- 
pher as  well  as  a  physiologist,  brought  it  up  as  fully 
as  could  be  expected,  if  not  desired,  to  the  standard 
of  our  knowledge  of  its  subject  at  the  present  day. 
It  will  deservedly  maintain  the  place  it  has  always 
had  in  the  favor  of  the  medical  profession. — Journ. 
of  Nervous  and  Mental  Diiiease,  April,  1877. 

Such  eoormousadvances  haverecentlybeen  madein 
our  physiological  knowledge,  that  what  was  perfectly 


new  a  year  or  two  ago.  looks  now  as  if  it  had  been  a 
received  and  established  fact  for  years.  In  this  ency- 
clopaedic way  it  is  unrivalled.  Here,  as  it  seeijis  to 
us,  is  the  great  value  of  the  book;  one  is  safe  in  sending 
a  student  to  it  for  information  on  almost  any  given 
subject,perfectly  certain  of  the  fulness  of  information 
it  will  convey,  and  well  satisfied  of  the  accuracy  with 
which  it  will  there  be  found  stated. — London  Med. 
Times  and  Gazette,  Feb.  17, 1877. 

The  meritsofCarpenter'sPhysiology"  are  so  widely 
known  and  appreciated  that  we  need  only  allude  briefly 
to  the  fact  that  in  the  latest  edi' ion  will  be  found  a  com- 
prehensive embodiment  of  the  results  of  recent  physio- 
logical investigation.  Care  has  been  taken  to  preserve 
the  practical  character  of  the  original  work.  In  fact 
the  entire  work  has  been  brought  up  to  date,  and  bears 
evidence  of  the  amount  of  I  abor  that  has  been  bestowed 
upon  it  by  its  distinguished  editor,  Mr.  Henry  Power. 
The  American  editor  has  made  the  latest  additions,  in 
order  fully  to  cover  the  time  that  has  elapsed  since  the 
last  English  edition.— iV.  Y.  Med.  Journal,  J&n  1877 


JjrOSTER  [MICHAEL),  M.D.,  F.R.S., 

-*■  Prof,  of  Physiology  in  Cambridge  Univ.,  England, 

TEXT-BOOK    OF    PHYSIOLOGY.     Latest   edition.     In  one    hand- 
some 12mo.  vol.  of  oTcr  800  pages,  with  72  illustrations.     Cloth,  $3  00.     {J,ist  Ready  ) 
Or  Poster  has  combined  in  this  work  the  conflict-  |  commend  it,  both  to  the  student  and  the  practitioner 
,ng  desiderata  m   all  text-books-comprehensiye-    as  being  one  of  the  best  text-books  on  physiology  ex^ 
ness,    brevity,    and    clearness.       After    a    careful  i  t«"t —vt.  r i r ,    v,/a=  uu  pujoiuiugy  ex- 
perusal  of  the  whole  work  we  can  confidently  re- 


I  tant.— TAe  London  Lancet. 


LEHMANK'S  MANUAL  OF  CHEMICAL  PBTSIOL- 
OGY.  Translated  from  the  German,  with  Notes 
and  Additions,  by  J.  Cheston  Moeeis,  M.D.  With 
illustrations  on  wood.  In  one  octavo  volume  o] 
336  pages.     Cloth,  $2  26. 


LEHMANN'S  PHYSIOLOGICAL  CHEMISTRY.  Com- 
plete  in  two  large  octavo  voltimes  of  1200  pages 
with  200  illustrations;  cloth,  $6. 
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A  TTFIELD  {JOHN),  Ph.D., 

"^^  Profesftor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of  Great  Britain,  &c. 

CHEMISTRY,  GENERAL,  MEDICAL,  AND  PHARMACEUTICAL; 

Including  the  Chemistry  of  the  U.  S.  Pharmacoijoeia.  A  Manual  of  the  General  Principles 
of  the  Science,  and  their  Application  to  Medicine  and  Pharmacy.  Eighth  edition, revised 
by  the  author.  In  one  hondsome  roya.1  12mo.  volume  of  700  pages,  with  illustrations. 
Cloth,  $2  50 ;  leather,  ~"       "      ' 


:  00.  {Now  Ready 
We  have  repeatedly  expreRsed  our  favorable 
opinion  of  this  work,  and  on  the  appearance  of  a 
new  edition  of  it,  little  remains  for  ns  to  eay,  ex- 
eepc  that  we  expect  this  eighth  edition  to  be  as 
indispensable  to  us  as  the  seventh  and  previous 
editions  have  been.  While  the  (general  plan  and 
airangement  have  been  adhered  to,  new  matter 
has  been  added  covering  the  observations  made 
since  tbe  former  edition  The  present  differs  from 
the  preceding   one  chiefly  in  these  alterations  and 


in  about  ten  pages  of  useful  tables  added  in  the 
appendix.  —Am..  Jour,  of  Pharmacy,  May,  1879. 

A  standard  work  like  Attfleld's  Chemistry  need 
only  be  mentioned  by  its  name,  without  further 
comments.  The  present  edilion  contains  such  al- 
teralions  and  additions  as  seemed  necessary  for 
the  demonstration  of  the  latest  developments  of 
chemical  prinriples,  and  the  latei^t  applications  of 
chemistry  to  pharmacy.  The  author  has  bestowed 
arduons  labor  on  the  revision,  and  toe  extent  of 
the  information  thus  introduced  may  be  estimated 
from  the  fact  that  the  index  •■ontains  three  hun- 
dred new  references  relating  to  additional  mater- 
ial._i>rng'^i5(5'  Circular  and  Chemical  Gazette, 
May,  1S79. 

This  very  popular  and   meritorious   work    ha 
now  reached  its  eighth  edition,  which   fact  speaks 
in  the  highest  terms  in  commendation  of  its  excel 


lence.     It  has  now  become  the  principal  text-book  I  May,  1879. 


of  cheratBtry  in  all  the  medical  colleges  in  the 
United  States.  The  present  edition  contains  such 
alterations  and  additions  as  seemed  necessary  for 
the  demonstration  of  the  latest  developments  of 
chemical  principles,  and  the  latesc  applications  of 
chemistry  to  pharmacy.  It  is  scarcely  nece^-sary 
for  us  to  say  that  it  exhibits  chemistry  in  its  pre- 
sent advanced  state. — Cincinnati  Medical  News, 
April,  1879. 

The  popularity  which  this  work  has  enjoyed  Is 
owing  to  the  original  and  clear  disposition  of  the 
facts  of  the  science,  the  accuracy  of  the  details,  and 
the  omission  of  much  which  freights  many  treatises 
heavily  without  bringing  corresponding  Instruction 
to  the  reader.  Dr.  Attfield  writes  for  students,  and 
primarily  for  medical  students;  he  always  has  an 
eye  to  the  pharmacopoeia  and  its  officinal  prepara- 
tions; and  he  is  continually  putting  the  matter  in 
the  text  80  that  it  responds  to  the  questions  with 
which  each  section  is  provided.  Thus  the  student 
learns  easily,  and  can  always  refresh  and  tef=t  his 
knowledge.— l/*?<i  andSurg.  Reporter,  ApriLl9,'79. 

We  noticed  only  about  two  vears  and  a  half  ago 
the  publication  of  the  preceding  edition,  and  re- 
marked upon  the  exceptionally  valuable  character 
of  the  work.  The  work  now  iacludes  the  whole  of 
the  chemistry  of  the  pharmacopceia  of  the  Oniied 
States,  Great  Britain,  and  India.— JTew  Remedies^ 


G 


REENE  [WILLIAM  H.),  M.D., 

1  Demmstrntor  of  Chemistry  in  Med.  Dept  ,  Univ.  of  Penna. 

A  MANUAL  OF  MEDICAL  CHEMISTRY.   For  the  Use  of  Students. 

Based  upon  Bowman's  Medical   Chemistry.     In  one  royal  12mo.  volume  of  312  pages. 
With  illustrations.     Cloth,  $1  1^.      (Now  Ready.) 


It  is  -well  written,  and  gives  the  latest  views  on 
vital  cliemistry,  a  subject  with  which  most  physi- 
cians are  not  suffloiently  familiar.  To  those  who 
may  wish  to  improve  their  Isnowledge  in  that  direc 
tion,  we  cau  heartily  recommend  this  work  asbeing 
worthy  utd,ri.re!a\ferv.nd.l.— Phila.  Med.a7idSurg. 

Reporter,  April  2t,  ISSO. 


The  little  work  before  us  is  one  which  we  think 
will  be  studied  with  pleasure  and  proit.  The  de- 
scriDlions,  though  brief,  are  clear,  and  iu  most  cases 
sntacient  for  the  purpose  This  book  will,  in  nearly 
all  cases,  meet  general  approval.— 4m.  Journ.  of 
Pharmacy,  April,  1880. 


ELEMENTARY    QnANjr>^ATIYE    ANALYSIS.^^  T^^  with 

T^ne^S  ie^nr;^h^o\rit^f  Petr;  In  onehandsome  royal  12.o.  volume,  of  324 
with  illustrations;  cloth,  $2  00.     (Just  Ready.) 


'•"=     ■       ,      ^     .  „,  „f  .„  piamenlary  1  advancing  to  the  analysis  of  minerals  and  such  pro- 

It  is  probably  the  best  ma°n^l  »f  ?-"^.'«'Jf^^,^^^    ^^..ts  as  are  met  with  in  applied  chem  stry      It  is 
nature  extant,  insomuch  as  its  methods  *'«  t"*  ?f»'^         indispensable  book  for  students  in  chemistry.- 

i'etrmirtiyus.^sr/rd  b^rs^P-u^rM^N^  -^  «'--"-^.  °- 1«^«- 
G'''^^''rJojFJi?d''cE.SM'no%^ 

»  nTrA;T^iTm?  nUALITATIVB  ANALYSIS.  From  the  Fifth  Lon- 

^Jln^'iLn^InL'iyafrSl^o^o' volume.  withillustrations;cloth,S275.     (Lately 
Issued.)  - 


-r)EMSEN{IRA),  M.D.,  Ph.D. 


-•^  Professor  ofChemistryintheJohnsBoplcins  university   Baltimore 

PPr^rfpLESOP  THEORETICAL  CHWMISTRY,  with  special  reference 

^^t„?h?Cons«tut?on  of  CUemica,  Compoands.   In  one  handsome  royal  12mo.  vol.  of  over 

'„                  I  ii,    41  50      (Just  Issued.) 
232  pages:  cloth,  *i  0"-     W'^j^ 


CHEMISTKl  ^^^  ^^^.^^^  j_„„^„„  edi- 

^"'wi'th  numerous  illustrations.     In  one  neat 
vol    roya   12mo.,  cloth,  *2  26. 


WOHLER  AND  PITTIG'S  OUTLINES  OP  ORG  ANIC 
CHEMISTRY.  Translated  with  additions  from  the 
Eighth  German  Edition.  By  Ika  Bemsen.  IM  D., 
Ph  D,,  Prof.  ofGhemislrynd  Physics  in  Willlame 
College,  Mass.  In  one  volume,  royal  12mo.  of  S50 
pp.,  cloth,  $3. 
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JPOWNES  (GEORGE),  Ph.D. 

A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical  and 

Practical.  Revised  and  corrected  by  Henry  Watts.  B.A.,F  R.S.,  author  of* 'A  Diction- 
ary of  Chemistry,"  etc.  With  a  colored  phite,  aod  one  hundred  and aeyenty-seven illus- 
trations. A  new  American,  from  th(  twelfth  and  enlarged  London  edition.  Edited  by 
Robert  Bridges,  M.D.       In   one  large   royal  12mo.  volume,  of  over  1000  pages; 

cloth,  $2  75  ;  leather,  $3  26.     (Just  Issued.) 

what  forraidable  magnitude  with  Us  more  than  a 
thuu.-and  pages,  bat  with  less  thrtu  this  no  fair  repre- 
sentatiou  of  chemistry  at  it  now  is  can  be  given.  The 
type  i8  bmall  but  very  clear,  and  the  sections  are  very 
lucirlly  arranged  to  facilitate  study  and  reference.— 
Med.  and  Surg.  Reporter,  Aug.  3,  1878. 

The  work  is  too  well  known  to  American  students 
to  need  any  extended  notice;  suffice  it  to  say  that 
the  revision  by  the  English  editor  has  been  faithfully 
done,  and  thar  Professor  Bridges  has  added  some 
fresh  and  valuable  matter,  especially  in  the  inor- 
ganic chemistry.  The  book  has  always  been  a  fa- 
vorite in  this  country,  and  in  its  new  shape  bids 
fair  to  retain  all  its  former  prestige.— Boston  Jour. 
of  Chemistry,  Aug.  1878. 

It  will  be  entirely  unnecessary  for  us  to  make  any 
remarks  relating  to  the  general  character  of  Fownes' 
Manual.  For  over  twenty  years  it  has  held  the  fore- 
most place  as  a  text-book,  and  the  elaborate  and 
thorough  revisions  which  have  been  made  from  time 
to  time  leave  little  chance  for  any  wide  awake  rival  to 
step  before  it. — Canadian  Pharm.  Jour.,  Aug.  1878. 
.  As  a  manual  of  chemistry  it  is  without  a  superior 
in  the  language.— itfd.  Med.  Jour.,  Aug.  1878. 


This  work,  inorganic  and  organic,  is  complete  in 
one  convenient  volume.  In  its  earliest  editions  it 
was  fully  up  to  the  latest  advancements  and  theo- 
ries of  that  time.  In  its  present  form,  it  presents, 
in  a  remarkably  convenient  and  satisfactory  man- 
nt^r,  the  principles  and  leading  facts  of  the  chemistry 
of  to-day.  Concerning  the  manner  in  which  the 
various  subjects  are  treated,  much  de.-^erves  to  be 
said,  and  mostly,  too,  in  prai^e  of  the  book.  A  re- 
view of  such  a  work  af  Fownes's  Oheviiftry  within 
the  limits  of  a  book-notice  for  a  me^lioal  weekly  is 
simply  out  of  the  question. — Cincinnati  Lancbt  and 
Clinic,  D-c.  U,  1S78. 

When  we  state  that,  in  our  opinion,  the  present 
edition  sustains  in  every  respect  the  high  reputation 
which  its  predeceswoi-s  have  atquired  and  eujoyed, 
we  express  therewith  our  full  belief  in  irs  intrinsic 
value  as  a  text-book  and  work  of  reference. — Am. 
Journ.  of  Pharm.,  Aug.  1878. 

The  conscientious  care  which  has  been  bestowed 
upon  itby  the  American  ana  Euglish  ediiors  renders 
it  still,  perhaps,  the  best  book  for  the  student  and  the 
practitioner  who  would  keep  alive  the  acquisitions 
of  his  student  days.    It  has,  indeed,  reached  a  some- 


£ 


LOXAM  iG.L.), 

Profe.9nor  of  Chemistry  in  King^s  College,  London. 

CHEMISTRY,  INORGANIC  AND  ORGANIC.    From  the  Second  Lon- 

don  Edition.     In  one  very  handsome  octavo  volume,  of  700  pages,  with  about  300  illus- 
trations.    Cloth,  $4  00  ;  leather,  $5  00.     (Lately  Issued.) 


We  have  in  this  work  a  complete  and  most  excel- 
lent text-hook  for  the  use  of  schools,  and  can  heart- 
ily recommend  it  as  such. — Boston  Med.  and  Surg. 
Journ.,  May  28,  1874. 

The  above  is  the  title  of  a  work  which  we  can  most 
coascieniiously  recommend  to  students  of  chemis- 
try. It  is  as  easy  as  a  work  on  chemistry  could  be 
made,  atthesameiimethatitpreseutsa  full  account 
of thatscience  as  it  now  stands.  We  have  spoken 
of  the  work  as  admirably  adapted  to  the  wants  of 
students;  it  is  quite  aswell  suited  to  the  require- 
ments of  practitioners  who  wi.sh  to  review  their 
chemistry,  or  have  occa.sion  to  refresh  their  memo- 
ries on  any  point  relating  to  it.  In  a  word,  it  is  a 
book  to  be  read  by  all  who  wish  to  know  what  is 
the  chemistry  of  the  present  day. — America^i  Prac 
titioner,  Nov.  1873. 


It  would  be  ditflciiltfor  a  practical  chemist  and 
teacher  to  find  any  material  fault  with  this  most  ad- 
mirnble  treatise.  The  author  has  given  us  almost  a 
c}  clopf^dia  within  the  limits  of  aconvenient  volume, 
and  has  done  so  without  penning  the  useless  para- 
graphs too  commonly  making  up  a  great  part  of  the 
bulk  of  many  cumbrous  works.  The  progressive 
scientist  is  not  disappointed  when  he  looks  for  the 
record  of  new  and  valuable  processes  and  discover- 
ies, while  the  cautious  conservative  does  not  find  its 
pages  monopolized  by  uncertain  theories  and  specu- 
lations. A  peculiar. point  of  excellence  is  the  crys- 
tallized foim  of  expression  in  which  great  truths  are 
expressed  in  very  short  paragraphs.  One  is  surprised 
at  the  brief  space  allotted  to  an  important  topic,  and 
yet,  after  reading  it,  he  feels  that  little,  if  any  more 
should  have  beeu  said.  Altogether,  it  is  seldom  yoa 
see  a  text-book  so  nearly  faultless. —  Cineinyiati 
Lancet,  Nov.  1873. 


rrLO  WES  (FRANK),  D.Sc.  Lovdon. 

'-^  Senior  Science-  Mastr.r  ntthe  HighSchool,  Ifewoaatle-un der-Lyme,  etc. 

AN  ELEMENTARY  TREATISE  ON  PRACTICAL  CHEMISTRY 

AND    QUALITATIVE    INORSANIC   ANALYSIS.     Specially  adapted  for  Use  in  the 
Lat^oratories  of  Schools  and  Colleges  and  by  Beginners.     Second  American  from  the 
Third  and  Revised  English  Edition.     In  one  very  handsome  royal  12mo.  volume  of 
372  pages,  with  47  illustrations.     Cloth,  $2  60.      (just  Ready.) 
A  few  notices  of  the  previous  edition  are  appended. 


It  is  ehort.  concise,  and  eraineDtly  practical.  We 
therefore  heartily  commenditto  studenis,  and  e^pe- 
cially  lo  tho.'.e  who  are  obliged  to  dispense  with  a 
master.  Of  course,  a  teacher  is  in  every  way  desi- 
rable, but  a  good  degree  of  technical  slcilland  prac- 
tical knowledge  can  be  attained  with  no  other 
instructor  than  the  very  valuable  handbook  now 
under  consideration. — St.  Louis  Clin.  Record,  Oct. 
1S77. 

The  work  is  so  written  and  arranged  that  it  can  he 
comprehended  by  the  student  without  a  teacher,  and 
the  descriptions  and  direction's  forthe  various  work 


are  so  simple,  and  yet  concise,  as  to  be  interesting 
and  intelligible.  The  work  is  unincumbered  with 
theoretical  deductions,  dealing  wholly  with  the 
practical  matter,  which  it  is  the  aim  of  this  compre- 
hensive text-book  to  impart.  The  accuracy  of  the 
analytical  methods  are  vouched  for  from  the  fact 
that  they  have  all  been  worked  through  by  the 
author  and  the  members  of  his  class,  from  the 
printed  text.  We  can  heartily  recommend  the  work 
to  the  student  of  chemistry  as  being  a  reliable  and 
comprehensive  one.— Druggists'  Advertiser,  Oct. 
IS,  1877. 


KNAPP'STKCHNOLOGT;  or  Chemistry  Applied  to 
the  Arts  and  to  Manufactures.  With  American 
additions  by  Prof.  Waltek  E.  Joa«soN.    In  two 


very  handsome  octavo  volumes,  with  500  wood 
engravings,  cloth,  iJS  00. 


Henry  C.  Lea's  Son  &  Co.'s  Publications— (P/iar.,  Hat.  Med.,  etc.).    11 
JpARRISH  {ED  WARD), 

Late  Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy 

A  TREATISE  ON  PHARMACY.    Designed  as  a  Text-Book  for  the 

Student,  and  as  a  Guide  for  the  Physician  and  Pharmaceutist.  With  many  Formula  and 
Prescriptions.  Fourth  Edition,  thoroughly  revised,  by  Thomas  S.  Wiegand.  In  one 
handsome  octavo  volume  of  977  pages,  with  280  illustrations  ;  cloth,  $5  50  ;  leather,  $6  50; 
half  Russia,  $7.     {Lately  Issued.) 


Of  T)r,  Parrish's  great  work  on  pharmacy  it  only 
remains  to  be  waid  that  the  editorhaBaccoraplinhed 
his  work  so  well  as  to  maintain,  in  this  fourth  edi- 
tion, the  high  standard  of  excellence  which  it  had 
attained  in  previous  editions,  under  the  editorship  of 
it.<  accomplished  author.  This  has  not  been  accom- 
plished without  much  labor, and  many  additions  and 
improvements,  involving  changes  in  the  arrange- 
meotof  the  several  parts  of  the  work,  and  the  addi- 
tion of  much  new  matter.  With  the  modifications 
thns  e'frected  it  constitutes,  as  now  presented,  a  com- 
pendium of  the  science  and  art  indispensable  to  the 
pharmacist,  and  of  the  utmost  value  to  every 
practitioner  of  medicine  desirous  of  familiarizing 
himself  with  the  pharmaceutical  preparation  of  the 
articles  which  he  prescribes  for  his  patients, — Chi- 
cago Med.  J"owr?i.,  July,  1874. 

The  work  is  eminently  practical,  and  has  the  rare 
merit  of  being  readable  and  interesting,  while  it  pre- 
serves a  strictly  scieniiflccharacter.  The  whole  work 
reflects  the  greatest  credit  on  author,  editor  and  pub- 
lisher. It  will  convey  someiden  of  the  liberality  which 
has  been  bestowed  upon  its  production  when  we  men- 
tion that  there  are  nolessthan  2S0  carefully  executed 
Illustrations.  Inconclasion,  we  heartily  recommend 


the  work,  not  onlyto  pharmacists,  but  also  to  the 
multitude  of  medical  practitioners  who  are  obliged 
to  compound  their  own  medicines.  Itwill  ever  hold 
an  honored  place  on  our  own  bookshelves. — Dublin 
Med.  Press  and  Circular,  Aug.  12,  1874. 

We  expressed  our  opinion  of  a  former  edition  in 
terms  of  unqualified  praise,  and  we  are  in  no  mood 
to  detract  from  that  opinion  in  reference  to  the  pre- 
sent edition,  the  preparation  of  which  has  fallen  in  to 
competent  hands.  It  in  a  book  with  which  no  pharma- 
cist can  dispense,  and  from  which  no  physician  can 
fail  to  derive  much  information  of  value  to  him  in 
practice. — Pacific  Med.  andSurff.Jotim.,  June, '74. 

Perhaps  one,  if  not  the  most  important  book  upon 
pharmacy  which  has  appeared  in  the  English  lan- 
guage has  emanated  from  the  transatlantic  press. 
"  Parrish's  Pharmacy"  is  a  well-known  work  on  this 
side  of  the  water,  and  the  fact  shows  us  that  a  really 
useful  work  never  becomes  merely  local  in  its  fame. 
Thanks  to  the  judicious  editing  of  Mr.  Wiegand,  the 
posthumous  edition  of  "Parrish"  has  been  saved  to 
the  public  with  all  the  mature  experience  of  its  au- 
thor, and  perhaps  none  the  worse  for  a  dash  of  new 
blood. — Land.  Pharm.  Journal^  Oct.  17, 1874. 


QEIFFITH  (ROBERT  E.),  M.D. 

A  TJISriyERSAL  FORMULARY,  Containing  the  Methods  of  Prepar- 
ing and  Administering  Officinal  and  other  Medicines.  The  whole  adapted  to  Physiciar  s  and 
Pharmaceutists.  Third  edition, thoroughlyrevised,  with  numerous  additions,  bj  John  M. 
Maisch,  ProfessorofMateria  Medica  in  the  Philadelphia  College  of  Pharmacy.  In  one  large 
and  handsome  octavo  volume  of  about  800  pp.,  cl.,  $4  50  ;  leather,  $5  50.  {Lately  Issued.) 
To  the  druggist  a  good  formulary  is  simply  indis- 
pensable, and  perhaps  no  formulary  has  been  more 
extensively  used  than  the  well-known  work  before 
us.    Jlany  physicians  have  toofficiate,  also.fts  drug- 
gists.   This  is  true  especially  of  the  country  physi- 
cian, and  a  work  which  shall  teach  him  the  means 
by  which  to  administer  or  combine  his  remedies  in 
the  most  efficacious  and  pleasant  manner,  will  al- 
ways hold  its  place  upon  his  shelf.     A  formulary  of 
this  kind  is  of  benefit  also  to  the  city  nhysician  in 
largest  practice.— Cincfnnaii  llinic,  Feb.  21.  IS74. 


A  more  complete  formulary  than  itis  in  its  pres- 
ent form  the  pharmacist  or  physician  could  hardly 
desire.  To  the  first  some  such  work  is  indlspeasa- 
ble,  and  it  is  hardly  les.^  essential  to  the  practitioner 
who  compounds  his  own  medicines.  .  Much  of  what 
is  contained  in  the  introduciion  ought  to  be  com- 
mitted to  memory  by  every  student  of  medicine. 
As  a  help  to  phyisicians  it  will  be  found  invaluable, 
and  doubtless  will  make  its  way  into  libraries  not 
already  supplied  with  a  standard  work  of  the  kind. 
—  The  Xmeriert?iPraeiiiio7ier,Louisvilie,  July, '74. 
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TARQUHARSON  {ROBERT).  M.D. , 

LeHureron  Materia  Medina  al  "J/.  Mary's  Hospital  Medical  School. 

A  GUIDE  TO  THERAPEUTICS  AND  MATERIA  MEDICA.  Se- 
cond Ameri.,an  edition,  revised  by  the  Author  Enlarged  and  adapted  to  the  U.S 
Pharmacopoeia.  By  Frank  WooDsnEY,  M.D.  In  one  neat  royal  12mo.  volume  of  498 
pages  :'oloth,  $2.25.     (Just  ReMdy.) 


The  appearance  of  a  new  edition  of  this  conve- 
nient and'handy  book  in  l?»V'''r„rof  (trnseful'^ 
certainly  be  taken  as  an  indication  "f ''^  °»^™. 
neas  Its  convenient  arrangement  and  its  terse 
ne  :  and,  at  the  same  'i-^./'o^^/'l^Tof  re  er! 
info^ation  given,  make  it  a  l>*'"ly  ^""^  "'  "^'f" 
ence.-4m.  Jo,^r7l.  of  Pharmacy,  .Tnne,  1S79, 

This  work  contains  in  i"».d«"'f/X''>.to'log"'al 
wpll-diirested  facte  concerning  the  Phys"""?'™' 
Tnd  the' apentical  action  of  remedies  as  are  rea  on- 

ably  escabllshed  np  '» '^^  P-^"' ''"tg  effec.Tof 
venient  arrangement  the  ^»"f,P''^';^';fesented  in 
each  article  in  "ealth  and  disease  are  p  ^^^^^ 

-r.'Lrar?mpretin3e^Sjm£estrong^^ 
Xptl^ato"'^"e^wl:fs''ofThntnJrrn"stndent,and 


copions  notes  have  been  Introdnced,  embodying  the 
latftst  revision  of  the  Pharmacopoeia,  together  wi'h 
the  antidotes  to  the  more  promiuent  poisons,  and 
soch  of  the  newer  remedial  agents  as  seemed  neces- 
'  sary  to  the  completeness  of  the  work.  Tables  of 
weights  and  measures,  and  a  good  alphabetical  in- 
dex end  the  volurae. — Druggists'  Circular  and 
Chemical  Gazette,  June,  1879. 

It  is  a  pleasure  to  think  that  the  rapidity  with 
which  a  second  edition  is  demanded  may  be  taken 
as  an  indication  thatthe  sense  of  appreciation  of  the 
value  of  reliable  information  regarding  the  nse  of 
remedies  is  notentirely  overwhelmed  in  the  cultiva- 
tion of  pathological  studies,  cbaracteristicof  the  pre- 
sent day.  This  work  certainly  merits  the  success  it 
has  80  quickly  achieved.— JWsw  Remedies,  July,  '79. 


CHRISTISON'SDISPENSATOET.  With  copions  a^- 
dit  ons  and  213  large  wood  engravings.  By  R. 
^T°£>^^.T>  GK.PFIXH,  M.D.  One  vol.  8vo.,  pp. 
1000,  cloth,  »4  00. 


CARPENTER'S  PRIZE  ESSAY  ON  THE  USE  OP 
Alcoholic  Liouors  in  Health  and  Disease.  New 
edition,  with  a  Preface  by  D.  F.Condie,  M.D.,ard 
explanationsof  scientificwords.  In  oneneatlZmo. 
volume,  pp.  178,  cloth,  60  cents. 
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SJTJLLE  (ALFRED),  M.D.,  LL.D.,  and  JlfAlSCH  [JOHN  ¥.).  Ph.D.. 

O        Pro/,  of  Theory  and  Practice  of  Medicine  -^"-        Prof,  of  Mot.  Med.  and  Sot  in  Phlln. 

and  of  Clinical  Med.  in  Unit},  of  Pa.  Coll.  Pharmacy,  Secy,  to  the.  American 

Pharmaceutical  Association. 

THE   NATIONAL  DISPENSATORY:  Containin.i?  the  Nataral  History, 

Chemistry,  Pharmacy,  Actions  and  Uses  of  Medicines,  including  those  recognized  in 
the  Pharmacopoeias  of  the  United  States,  Great  Britain,  and  Germany,  with  numer- 
cus  references  to  the  French  Codex.  Second  edition,  thoroughly  reviped,  with  numerous 
additions.  In  one  very  handsome  octavo  volume  of  1692  pages, with  239  illustrations. 
Extra  cloth,  $6  75  ;  leather,  raised  bands,  $7  50;  half  Russia,  raised  bands  and  open 
back,  $8  25.     {Now  Ready.) 

Preface  to  the  Second  Editiow. 

The  demand  which  has  exhausted  in  a  few  months  an  unusually  large  edition  of  Ihe  National 
Dispensatory  is  doubly  gratifying  to  the  authors,  as  showing  that  t.Sey  were  correct  in  thinking 
that  the  want  of  such  a  work  was  felt  by  the  medical  and  pharmaceutical  professions,  and  that 
their  efforts  to  supply  that  want  have  been  acceptable.  This  nppreciation  of  their  labors  has 
stimulated  them  in  the  revision  to  render  the  volume  more  worthy  of  the  very  marked  tevor 
with  which  it  has  been  received.  The  first  edition  of  a  work  of  '^uch  magnitude  must  necessarily 
be  more  or  less  imperfect  j  and  though  but  litt'e  that  is  new  and  important  has  been  brought 
to  light  in  the  short  interval  since  its  publication,  yet  the  length  of  time  during  which  it  wns 
passing  through  the  press  rendered  the  earlier  portions  more  in  arrears  than  the  la'er.  The 
opportunity  for  a  revision  has  enabled  the  authors  to  scrutinize  the  work  as  a  whole,  and  to 
introduce  alterations  nnd  additions  wherever  there  has  seemed  to  be  occasion  for  improve- 
ment or  greater  completeness.  The  principal  changes  to  be  noted  are  the  introduction  of  seve- 
ral drugs  under  separate  headings,  and  of  a  large  number  of  drugs,  chemicals,  and  pbarroa- 
ceutical  preparations  classified  as  allied  drugs  and  preparations  under  the  heading  of  more 
important  or  better  known  articles :  these  additions  comprise  in  part  nearly  the  entire  German 
Pharmacopoeia  and  numerous  articles  from  the  French  Codex.  All  new  investigations  which 
came  to  the  authors'  notice  up  to  the  time  of  publiciition  have  received  due  coDsideration. 

The  series  of  illustrations  has  undergone  a  corresponding  thorough  revision.  A  number  have 
been  added,  and  still  more  have  been  substituted  for  such  as  were  deemed  less  satisfactory. 

The  new  matter  embraced  in  the  text  is  equal  to  nearly  one  hundred  pagSs  of  ihe  first  edition. 
Considerable  as  are  these  changes  as  a  whole,  they  have  been  accommodated  by  an  enlargement 
of  the  pjige  without  increasing  unduly  the  size  of  the  volume. 

While  numerous  aiditions  have  been  ma<?e  to  the  sections  which  relate  to  the  physiological 
action  of  medicines  and  their  use  in  the  treatment  of  disease,  great  care  has  been  taken  to 
make  them  as  concise  as  was  possible  without  rendering  them  incomplete  or  obscure.  The 
doses  have  been  expressed  in  the  terms  both  of  troy  weight  and  of  the  metrical  system,  for  the 
purpose  of  making  those  who  employ  the  Dispensatory  familiar  With  the  latter,  and  paving  the 
way  for  its  introduction  into  general  use. 

The  Therapeutical  Index  has  been  extended  by  about  2250  new  references,  making  the  total 
number  in  the  present  edition  ab'ut  6000. 

The  articles  there  enumerated  as  remedies  for  particular  diseases  are  not  only  those  which, 
in  the  authors'  opinion,  are  curative,  or  even  beneficial,  but  those  also  which  have  at  any  time 
been  employed  on  the  ground  of  popular  belief  or  professional  authority.  It  is  often  of  as 
much  consequence  to  be  acquainted  with  the  wnrthlessness  of  certain  medicines  or  with  the 
narjow  limits  of  their  power,  as  to  know  the  well  attested  virtues  of  others  and  the  conditions 
under  which  they  are  displnyed.  An  additional  value  possessed  by  such  an  Index  is.  that  it 
contains  the  elements  of  a  natural  classification  of  medicines,  founded  upon  an  analysis  of  the 
results  of  experience,  which  is  the  only  safe  guide  in  the  treatment  of  disease. 

This  evidence  of  success,  seldom  paralleled, 
shows  clearly  how  well  the  authors  have  met  the 
existing  needs  of  the  pharmaceutical  and  medical 
proressionH.  Gr^itifying  as  it  must  be  to  tb^ra,  they 
have  embraced  the  opportunity  offered  for  a  thor- 
ough levij^ion  of  the  whole  work,  striving  to  em- 
brace within  it  all  that  migbt  have  been  omitted  in 
the  former  editiou,  and  all  that  has  newly  appeared 
of  sufficient  importance  during  tbe  time  of  its  col- 
laboration, aud  tbe  short  interval  elapsed  since  the 
previous  publication.  After  having  gone  carefully 
through  the  volume  we  must  admit  that  the  authors 
have  labored  faithfully,  and  with  success,  in  raaiu- 
tainiog  the  high  character  of  their  work  as  a  com- 
pendium meeting  the  requirements  of  the  day,  to 
which  one  can  safely  turn  in  quest  of  the  late^^t  in- 
formation concerning  everything  worthy  of  notice  in 
connection  with  Pharmacy,  Materia  Medica,  and 
Therapeutics. — Am.  Jour,  of  Pharmacy^  Nov.  1879. 

It  is  with  great  pleasure  that  we  announce  to  our 
readers  the  appearance  of  a  second  edilion  of  the 
National  Dispensatory.  The  total  exhaustion  of  the 
first  edition  in  the  short  space  of  six  months,  is  a 
BufHeieot  testimony  to  the  value  placed  upon  the 
work  by  the  profession.  It  appears  that  the  rapid 
sale  of  the  first  edition  must  have  induced  both  the 
editors  and  the  publisher  to  make  preparations  for 
a  new  edition  immediately  after  the  first  had  been 
i.-^sued,  for  we  find  a  large  amount  of  new  matter 
added  and  a  good  deal  of  the  previous  text  altered 
and  improved,  which  proves  tha  t  the  authors  do  not 
intend  to  let  the  grass  grow  under  iheir  feet,  but  to 


keep  the  work  up  to  the  time. — New  Remedies,  Nov. 
1879. 

This  is  a  gr^at  work  by  two  of  the  ablest  writerp  on 
materia  medica  in  Ameri-a  The  authors  hflve  pro- 
duced a  work  which,  for  accuracy  and  comprehensivt:'- 
ness,  is  unsurpassed  by  any  work  on  tha  subject.  The^-e 
is  no  book  in  the  Knglish  language  which  coDtaJDR  po 
much  valuable  information  on  the  various  articles  of 
the  materia  medica.  The  work  has  cost  the  authors 
yeirs  of  laborious  study,  but  they  have  succeeded  in 
producing  a  dispensatory  which  is  not  only  natirma), 
but  will  be  a  lasting  memorial  of  the  learning  and 
ability  of  the  authors  who  produced  it. — Edinburgh 
Mp.dical  Journal,  Nov.  1879. 

It  is  by  far  more  international  or  univeraal  than 
any  other  book  of  the  kind  in  our  language,  and 
more  comprehensive  in  every  sense.— PttCiySe  Mtd. 
and  Surg.  ■Jon*'n.,  Oct.  1S79. 

The  National  Dispensatory  is  beyond  dispute  tbe 
very  best  authority.  It  is  throughout  complete  in 
all  the  necessary  details,  clear  and  lucid  in  its  ex- 
planations, and  raplete  with  references  to  the  most 
recent  writings,  where  further  particulars  can  be 
obtained,  if  desired.  Its  value  is  greatly  enhanced 
by  the  extensive  indices — a  general  index  of  materia 
medica,  etc.,  and  also  an  index  of  therapentics  It 
would  be  a  work  of  supererogation  to  say  mori  about 
this  well-known  work.  No  practising  physician  ran 
afiFord  to  be  without  the  National  Dispensatory.— 
Canada  Med.  and  Surg.  Journ.,  Feb.  1880. 


Henry  C.  Lea's  Son  &  Co.'s  Publications— (Jfaf.  Med.,  Therap.,  etc.).  1 3 
^TILLE  [ALFRED),  M.D., 

Professor  of  Theory  and  Prmiic,  of  Medicine  in  the  UniwrMy  of  Penna. 

THERAPEUTICS  AND  MATERIA  MEDIC  A ;  a  Systematic  Treatise 

on  the  Action  and  Uses  of  Medicinal  Agents,  including  their  Description  and  History 
Fourth  «;Jition  revised  and  enlarged.  In  two  large  and  handsome  8to.  vols,  of  about  2000 
pages.     Cloth,  $10;  leather,  $12;  half  Russia,  $13.     {Lately  Issued.) 


It  ia  uaaecesKavy  to  do  much  more  than  to 
uouuce  ihe  appnitr^mce  of  tlie  fourth  ediiinn  of  (Ms 
well  kuown  aud  exc-Mleui  wmk.—Brit.  and  For 
M*'.ii.-Chir.  Rf.oiew,OcX   isTo, 

For  all  who  de-sire  a  complete  work  od  therapeu- 
tics and  materia  medica  for  refeieace,  in  cases  iu- 
volviug  medico-legal  questions,  as  well  as  foiin- 
formatioiiconcernlugr^'medial  agents,  l)r.  Still6'sis 
'*  nar  fx^.elUnQpy  the  Wi>vk.  Beiugoui  of  print, by 
the  exhaustion  offoriuer  editions,  the  author  has  laid 
the  professioo  under  renewed  obligations,  by  the 
careful  revision,  Importantadditions,  and  timely  re- 
issuing a  work  not  exactly  supplemented  by  any 
other  in  the  English  language,  if  in  any  language. 
The  mechanical  execution  handsomely  sustains  the 
well-known  skill  and  jjood  ta^te  of  (hp  publisher. — 
St.  Louin  McA.  and  Surg.  Jnurnnl..  Dec   1S74. 

From  the  publication  of  tbe  first  edition  "Still^'s 
Therapeutics"  has  been  one  of  the  classic.s;  its  ab- 
sence from  our  libraries  wniild  create  a  vacuum 
which  could  be  filled  by  no  other  work  in  the  lan- 
gaa^e,  and  its  presence  s applies,  iu  the  two  volumes 


of  the  present  edition,  a  whole  cyclopsedla  of  thera- 
peutics.—  Chicngo  MfdicalJoui-nril^l^eh.  187-). 

The  rapid  exhaustion  of  three  editions  aud  the  uni- 
vevwal  favor  with  which  the  work  lias  been  veceivt-d 
by  the  modical  profesf-ion,  are  sufficient  proof  of  it^^ 
excellence  as  a  repertory  of  practical  and  useful  In- 
formation for  the  physician.  The  edition  befi>re  us 
fully  sustains  this  verdict,  as  the  work  has  been  t-ii  re- 
full  y  revisedandin  some  portions  rewritten,  brini^- 
iug  it  up  to  the  present  time  by  the  aduiishiou  of 
chloral  and  crotonchloral,  nitrite  of  amyl,  iiichhi- 
ride  of  methylene,  raethylic  ether,  lithium  cnm- 
pouiids,  gelseminnm,  and  other  remedies. — Am 
Journ.  of  Pharmaf!/,  Feb.  1876. 

We  can  hardly  admit  that  it  has  a  rival  in  tbe 
multitnde  of  its  citations  and  the  fulness  of  its  re- 
search intocliuical  histories,  and  we  must  assign  it 
a  place  in  the  physician's  library;  not,  indi-ed,ae 
fully  ropre.sentiug  tbe  present  state  of  knowledge  in 
phavraHcodynamicB,  but  as  by  far  the  most  complete 
treatise  upon  the  clinical  aod  practical  side  of  tbe 
question. — Boston  Med.  and  Surg.  Journal,  i>fov.  5, 
1S74. 


flORNIL  (r.),  AND  pANVIER  [L.), 

^         Prof,  in  ^ke  Faculty  of  Mud.^  Paris.  -*-*>         Prof  in  the  QolUgeof  France. 

MANUAL  OF  PATHOLOGICAL  HISTOLOGY.     Translated,  with 

Notes  and  Additions,  by  E.  0.  Shakespbare,  M.D.,  Pathologist  and  Ophthalmic  Surgeon 
to  PhiiaJa.  Hospital,  Lecturer  on  Refrf^ction  nnd  Operative  Ophthn.lmic  Surgery  in  Univ. 
of  Penna.,  and  by  Henrv  C.  Stmes.  M  D.,  Deinonstr;itr  r  of  Pathological  Histology  in 
the   Univ.  of  Pa.     In  one  very  handsome  octavo  volume  of  over  700  pages,  with  over 
.S50  illustrations.     Cloth,  §5  60;  leather,  $6  60;  half  Russia,  $7.     {Just  Ready.) 
The  work  of  Cornil  and  Rangier  is  so  well  known  as  a  lucid  and  accurate  text-book  on  its 
important  subject,  thnt  no  apology  is  needed  in  presenting  a  translation  of  it  to  the  American 
profession.     It  is  only  necessary  to  say  that  the  labors  of  Drs.   Shakespeare  and  Simes  hn.^e 
been  by  no  meiins  confined  to  the  task  of  rendering  the  work  into  English.     As  it  appeared  in 
France,  in  successive  portions,  between  1S68  and   1876,  a  part  of  it,  at  least,  was  somewhat  in 
arrears  of  the  present  state  of  science,  while  the  diffuseness  of  other  portions  ren^Jertd  conden- 
sation desirable.     The  translators  have,  therefore,  sought  to  bring  the' work  up  to  the  day, 
and    at  the  same  time    to  reduce  it  in  size,  a;  far  as  practicable,  without  impairing  its  o  m- 
pleteness      These  changes  will  be  found  throughout  the  volume,  the  most  extensive  beinff  in 
the  sections  devoted  to  Sarcoma,  Carcincma,  Tuberculosis,  the  Bloodvessels,  the  MammsB,  and 
the  classification  of  tuoi'.rs      Corresponding  modilioations  have  been  made  in  the  very  exten- 
sive and  beautiful  series  of  illustrations,  and  every  care  has  been  taken  in  the  typographical 
executl  n  to  render  it  one  of  the  most  attractive  volumes  which  have  issued  from  the  American 
press 


We  havenohesitatlonln  cordia'ly  recommendiDg 
the  Englieh  traiislaiion  ol  Cornil  &  Ranvier's  "  Pa- 
thological Histolngy"  as  the  best  work  of  the  klud 
in  any  language,  and  as  giving  to  its  rpaders  a 
trustworthy  glide  in  obtaining  a  broad  a.nd  solid 
basis  for  the  appreciafion  of  the  practical  bearmgs 
of  pathological  anatomy.— ^m.  Journ.  of  Med. 
Sciences,  Airil,  1880. 

This  important  work,  in  if^  American  dress,  la  a 
welcome  offering  to  all  stndenis  of  tbe  subjects 
which  it  treats.  The  great  mass  of  material  is 
arranged  naturally  and  ''»™I'"'J«"'"?;'^'y.  , J^s 
classification  of  tumors  is  c  ear  and  f».".  ';''  '^"' 
the  subject  idmit.  of  deflnition  and  'h"  ""'^  ^'■^P" 
ler  Is  worth  tbe  price  of  the  bo-  k  ^f.  '''7'"?: 
tions  are  copious  and  well  chosen  W.thont  the 
lightest  hesitation,  the  translators  deserve  honest 
thanks  for  placing  this  indispensable  ^0'1<  ' ;">/ 
hands  of  American  etudents.-Pftiia-  Med.  Times, 
April  21:,  16S0 

This  volume  we  cordially  commend  to  tl-eprofes- 
eioa  It  will  prove  a  valuable,  almost  necessary 
addilion  to  h?  libraries  of  .Indents  who  are  to  be 
phy  ieians,  and  to  the  libpanes;  of  ^'udenu  w  ho  a,e 
Ihliici-iR^-J-merican  Practitioner.  S'xx^,  1830. 


Their  book  is  not  ac  Uectlon  of  the  work  of  othfv^, 
but  has  been  written  in  the  laboratory  beside  the 
microscope.  It  bears  tbe  marks  tf  personal  knowl- 
edge aod  investigation  upun  every  page,  controlled 
by  and  controlling  the  work  of  others.  ...  In 
short,  its  translation  has  made  it  the  best  work  in 
pathologv  attainable  in  our  language,  one  that  evpiy 
student  certainly  ought  to  h>Lva.— Archives  of  Med- 
icine, April,  I8S0. 

This  work,  in  the  original,  has  for  years  p  ist 
bconpied  a  prominent  place  in  the  library  of  Fieiici 
pathologists,  as  we  should  naturally  be  led  to  be- 
lieve from  the  reputation  of  tbe  distinguished  au- 
thors Now  Iha!  It  has  been  presented  lo  the  Eng- 
li,-h  student  for  tl:e  first  time,  it  will  be  perusfd 
with  unusual  Interest.  The  illustrations  are  liy  no 
means  the  least  valuable  part  of  the  work.  Indis- 
pensable as  they  are  to  any  work  of  this  naluie, 
in  the.  work  before  us  the  artist  has  succee-led  in 
producing  cuts  which  will  prove  unusually  valaahio 
to  the  reader.    The   translation  is  well  done    —  "* 


od 


gives  evidence  throughout  the  volume  that  if  wtia 
made  by  a  person  thoroughly  conversant  with  the 
subject.— iV.  Y.  Med.  aazMe,  Feb.  28, 18S0. 


rr  nrF'R  ATLAS  op  PATHOLOGICAL  HISTOLOGY. 
Translated,  with  Notes  and  Additions,  by  Joseph 
Jlr^T  M  D.  Inonevolume,  very  large  imperial 
„narto'  with  320  copper-plate  figures,  plain  and 
Colored, cloth-    **  "O- 


PAVY's  TREATISE  ON  THE  FUNCTION  OF  DI- 
GESTION: its  Disorders  aod  their  Treatment. 
From  tbe  second  London  edition  In  one  hand- 
some volume,  small  octavo,  cloth,  $2  00. 


14       Henry  C.  Lea's  Son  &  Co.'s  Publications— (Pa/J/foZogrj/,  etc.). 

F 


mNWICK  (SAMUEL),  M.D., 

A.s-sistnnt  FhyHcinn  to  the.  London  Eospital, 

THE  STUDENT'S  GUIDE  TO  MEDICAL  DIAGNOSIS.    From  the 

Third  Kevised  and  Enlarged  English  Edition.     With  eighty-four  illustrations  on  wood. 
In  one  very  handsome  volume,  royal  12mo.,  cloth,  $2  25.     (Just  Issued.) 

rtREEN  (T.  HENRY), MJ}.,  „.,,„..,.,.,.,, 

\X  L^nturfT  on  Pathology  and  Morbid  Anatomy  at  Ohartng-Cross  Hospital  Medical  School,  etc. 

PATHOLOGY  AND  MORBID  ANATOMY.    Third  American, from 

the  Fourth  Enlarged  and  Revised  English  Edition.     In  one  very  handsome  octavo  vol- 
ume of  332  pages,  with  132  illustrations;  cloth,  $2  25.     {Now  Ready.) 


This  is  anquestionably  oae  of  the  best  manuals  on 
the  subject  of  pathology  «nd  morbid  anatomy  that 
caQ  be  placed  in  the  student's  hands,  and  we  are 
glad  to  see  it  kept  up  to  the  times  by  new  editions. 
Encb  edition  Is  carefully  revi-ed  by  the  author,  with 
the  view  of  makiug  it  include  the  most  recent  ad- 
vances in  pathology,  and  of  omitting  whatever  may 
have  become  obsolete.— i(",  7.  Med.  Jour.,  Feb.  1879. 

Tlie  treatise  of  Dr.  Green  is  compact,  clearly  ex- 
press d,  np  to  the  time.s  and  popular  as  a  text-book, 
both  in  England  and  America.    The  cuts  are  suffl- 


ciently  numerous,  and  usually  well  made.  In  the 
present  edition,  such  new  matter  has  been  added  as 
was  necessary  to  embrace  the  later  results  in  patho- 
logical research.  No  doubt  it  will  continue  to  enjoy 
the  favor  it  has  received  at  the  hands  of  the  profes- 
sion.—ilfed.  and  Surg.  Reporter,  Feb.  1, 1879. 

For  practical,  ordinary  daily  use,  this  is  undoubt- 
edly the  best  treatise  that  is  offered  to  students  of 
pathology  and  morbid  anatomy. — Gincinnaii  Lan- 
cet and  Olinie,  Feb.  8,  1879. 


DRISTOWE  (JOHN  SFER),  M.D.,  F.R.C.P. 


Physi(dan\nd  Joint  Lecturfr  on  Medicine,  St.  Thomas' f:  Hospital. 

TREATISE    ON    THE    PRACTICE    OF    MEDICINE.     Second 

American  edition,  revised  by  the  Author.  Kdited,  with  Additions,  by  James  H.  IIutch-^ 
iNSON,  M.D.,  Physician  to  the   Penna.  Hospital 
nenrly  1200  pnges 


With  illustrations, 
$6  50.     {Now  Ready.) 

The  second  edition  of  this  excellent  work.  \\^e  the 
first,  has  received  the  benefit  of  Dr.  Hutchinson's 
aiinotiitiopg,  by  which  the  phase>*  of  disease  which 
ate  peculiar  to  Ihis  coaatiy  are  indicatPd,  and  thus 
a  treatise  which  was  iateuded  for  British  practi- 
tiooeix  and  students  is  made  more  practically  nstful 
on  this  side  of  the  water.  We  see  no  reason  to 
modify  the  high  opinion  previoBsly  expressed  with 
jegard  to  Dr.  Bristowe's  worl£,  except  by  adding 
our  appreciation  of  the  careful  labors  of  the  author 
in  following  the  lateral  growth  of  medical  science. 
Thfl  chapter  on  diseases  ot  the  skin  and  of  the  nerv- 
ous syftem,  with  a  new  one  on  insanity  conipiled 
fviim  the  befct  soutcea  outside  of  the  mithor's  own 
long  experieuce,  and  the  valuable  portion  relating 
To  general  pathology,  aid"  greatly  in  completing  an 
exceptionally  good  book  for  purposes  of  reference 
and  ins  ration  — Boston  Medical  and  Surgical 
Journal,  February,  ISSO 

WhHt  we  said  of  the  first  edition,  we  can,  with 
increased  emphasis,  repeat  concerniog  this:  "  Every 
page  is  cha  i-HCterized  by  ihe  otterauces  of  a  thonght- 
ful  man.  Wnat  has  been  said,  has  been  well  said, 
and  the  book  is  a  fair  reflex  of  all  that  is  certainly 


In  one  handsome  octavo  volume  of 
Cloth,  $5  00;    leather,  $6  00  j  half  Russia, 


known  on  the  snblects  considered." — Ohio  Med. 
Becnrdf.r,  Jan.  7, 38SO. 

The  views  of  the  author  are  expressed  with  preci- 
sion and  sufflcieot  promptness  to  impress  the  student 
with  the  weight  of  his  authority;  and  should  the 
medical  professor  differ  on  any  subject  from  his  doc- 
trine, he  will  need  to  find  strong  argument;-  to  carry 
his  class  to  ttie  opposite  conclusion. — N.  0.  Mad.  and 
Surg,  Journ.,  Feb.  1S80.    ' 

The  reader  will  find  every  conceivable  subject 
connected  with  the  practice  of  medicine  ably  pre- 
sented, in  a  style  at  once  clear,  interesting,  and  con- 
cise. The  additions  made  by  Dr.  Hatchinson  are 
appropriate  and  practical,  and  greatly  add  to  its 
usefulness  to  American  readers, — Buffalo  Med.  and 
Surg.  Journ.,  March,  1880. 

"We  regard  it  as  an  excellent  work  for  students  and 
for  practitioners.  It  is  clearly  written,  the  author's 
s-tyle  is  attractive,  and  it  is  especially  to  be  com- 
mended for  its  excellent  expositiou  of  the  pathol  -gy 
and  clinical  phenomena  of  disease. — St.  Louis  Gcin. 
Record,  Feb.  1880. 


B 


ABERSHON  [S.  0.)  31. D. 

Senior  Physician  to  and  late  Lecturer  on  the  Principles  and  Practiee  of  Medicine  at  Guy's 
Hospital,  etc. 

ON  THE  DISEASES  OF  THE  ABDOMEN,  COMPRISING  THOSE 

of  the  Stomach,  and  other  parts  of  the  Alimentary  Canal,  (Esophagus,  Caecum,  Intes- 
tines, and  Peritoneum.  Second  American,  from  the  third  enlarged  and  revised  Eng- 
lish edition.  With  illustrations.  In  one  handsome  octavo  volume  of  over  500  pageB. 
Cloth,  $3  50.      {Now  Ready.) 

amended  by  the  author.  Several  new  chapters  have 
been  added,  bringing  the  work  fully  up  to  the  times, 
and  making  it  a  volume  of  interest  to  the  practi- 
tioner in  every  fi,eld  of  medicine  and  surgery.  Per- 
verted nutrition  is  in  some  form  associated  with  all 
diseases  we  have  to  combat,  and  we  need  all  the 
light  that  can  be  obtained  on  a  subject  so  broad  and 
general.  Dr.  Habershon's  work  is  one  that  every 
practitioner  should  read  and  study  for  himself.— 
N.  Y.  Med.  Journ.,  April,  1S79. 


Thin  valuable  treatise  on  dipeases  of  the  stomach 
and  abdomen  has  been  oat  of  print  for  several  years, 
and  is  therefore  not  so  well  known  to  the  profession 
as  it  deserves  to  be.  It  will  bs  found  a  cyclopiedia 
of  information,  systematically  arranged,  on  all  dis- 
eases of  the  alimentary  tract,  from  the  month  to  the 
rectum.  A  fair  proportion  of  each  chapter  is  devoted 
to  symptoms,  pathology,  and  therapeutics.  The 
present  edition  is  fuller  than  former  -ines  in  many 
particulars,  and  has  been  thoroughly  revised  and 


LA  ROCHE  ON  YELLOW  FEYEK, considered  in  its 
Historical,  Pathological,  Etiological,  and  Thera- 
peutical Relations.  In  two  large  and  handsome 
octavo  volumes  ofnearly  1500  pp.,  cloth.   $7  00. 

STOKES'  LECTURES  ON  FEVER.  Edited  by  Johjt 
William  Moore,  M.D.,  Assistant  Physician  to  the 
Cork  Street  Fever  Hospital.  In  one  neat  8vo. 
volume,  cloth,  $2  00. 


HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 
TIONS.   1  vol.  8vo.,pp.fi00,  cloth.    *S  SO. 

BARLOW'S  MANUAL  OF  THE  PRACTICE  OP 
MEDICINE.  With  Additions  by  D.  F.Condie, 
M   D.    1  vol.  8vo..  pp.  600,  cloth.    %2  50. 

TODD'SCLINICALLECTCRESOH  CERTAIN  ACUTE 
Diseases.  In  one  neat  octavo  volume,  of  320  pp., 
cloth.    $2  &0. 
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WLINT  (A  USTIN),  M.D., 

■*■  Professor  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Med .  Oollege,  N.  Y. 

A   TREATISE    ON   THE    PRINCIPLES  AND    PRACTICE    OF 

MEDICINE  ;  designed  for  the  use  of  Students  and  Practitioners  of  Medicine.  Fifth 
edition,  entirely  rewritten  and  mui-h  improved.  In  one  large  and  closely  printed  octavo 
volume  of  1163  pp.  Cloth,  $5  60;  leather,  $6  50  |  very  handsome  half  Russia,  raised 
bands,  $7.      {Just  Ready.) 

Extract  from  tub  Author's  Preface. 
In  pr'^paring  the  fifth  edition  of  this  treatise,  the  author  has  been  thoroughly  mindftil  of  the 
progress  of  meilicine  since  the  publication  of  the  fourth  edition  in  187.3.     Time  and  labnr  have 
not  been  spnred  in  the  endeavor  to  bring  the  work  in  all  respects  up  to  the  present  state  of 
modicji!  knowledge. 

Dr.  William  H.  Welch,  Lecturer  on  Pathological  Histology  in  the  Bellevue  Hospital  Medical 
College,  has  contributed  in  Part  I.  the  first  seven  chapters,  embracing  the  general  pathology  of 
the  solid  tissues  and  of  the  blood.  He  has  also  revised,  and  in  great  part  rewritten,  the  descrip 
tions  of  the  anatomical  characters  of  the  diseases  considered  in  the  rest  of  the  volume.  It  is 
believed  that  these  portions  of  the  work  will  serve  as  a  digest  of  the  essential  facts  pertaining  to 
general  and  special  pathological  anatomy,  as  far  as  this  important  branch  of  study  bears  upon 
practical  medicine. 

In  the  other  portions  of  the  treatise  many  changes  will  be  found,  which  have  somewhat  en- 
larged the  .size  of  the  volume,  in  spite  of  the  omission  of  a  considerable  amount  of  matter,  and 
the  rewriting  of  many  portions  with  a  special  view  to  condensation.  Among  these  changes  mny 
be  mentioned  numerous  improvements  in  the  arrangement,  including  the  cla-sificat'on  of  the 
diseases  of  the  nervous  system  on  an  anatomical  in  place  of  <a  symptomntic  basis,  and  the  con- 
siderntion  of  various  diseases  not  embraced  in  previous  editions.  In  short,  the'  eliminations, 
substitutions,  and  additions  render  the  present  edition  virtually  a  new  work. 

In  making  changes,  the  author  has  not  been  influenced  by  any  sense  of  obligation  to  mnintain 
consistency  of  views  with  the  previous  editions  of  this  treatise,  or  with  other  works  which  be  has 

written.  If  statements  be  found  to  vary  from  those  made  at  a  prior  date,  the  simple  explana- 
tion is  that  the  latter,  in  the  light  of  more  recent  reflection  and  enlarged  knowle(l<;e,  seem  to 
him  no  longer  tenable.  He  has  endeavored  to  regard  his  own  past  writings,  in  this  point  of 
view,  divested  of  the  partiality  of  authorship,  and  to  subject  them.to  as  critical  an  examination 

as  if  they  were  the  writings  of  another. 

■DY  THE  SAME  AUTHOR. 

CLINICAL  MEDICINE;    a  Systematic   Treatise  on   the  Diagnosis 

and  Treatment  of  Diseases.  Designed  for  Students  and  Practitioners  of  Medicine.  In 
one  large  and  handsome  octavo  volume  of  795  pages  |  cloth,  $4  50  ;  leather,  $5  60  ; 
half  Russia,  $6.     (Now  Ready.) 

in  this  country  as  that  of  the  author  of  two  works 
of  great  merit  on  special  auhjaols,  und  of  numeroua 
papers,  exhibiting  much  originality  and  extentsive 
resfarch.— r/ie  Dublin  Journal,  Dec.  1879. 


The  eminent  teacher  who  has  written  the  volume 
under  consi Aeration  has  recognized  the  needs  of 
the  American  profession,  and  the  result  la  all  that 
we  could  wish.  The  style  in  which  it  if  written  is 
peculiarly  the  author's;  it  is  clear  and  forcible,  and 
marked  by  those  characteristies  which  have  ren- 
dered him  one  of  the  best  writers  and  teachera  this 
country  has  ever  produced.  We  have  not  space  for 
so  full  a  consideration  of  this  remarkable  work  as 
we  would  desire.— S.  Louis  Clin.  Record,  Oct.  1879. 

It  is  here  that  the  skill  and  learnlcg  of  the  great 
clinician  are  displayed  He  has  given  na  a  store- 
house of  medical  knowledge,  excellent  for  the  stu- 
dent, convenient  for  the  praclitioner,  the  result  of  a 
long  life  of  the  moat  faithfal  clinical  work,  collect- 
ed by  an  energy  as  vigilant  and  systematic  aa  un- 
tiring, and  weighed  by  a  judgment  no  less  clear 
than  his  observation  is  cloBe.-Archives  of  Medi- 
cine, Deo.  1679. 

To  give  an  adequate  and  useful  conspectus  of  the 
extensive  fleld  of  modern  clinical  medicine  is  a  task 
of  no  ordinary  difflcalty;  bat  to  accomplish  this 
consistently,  with  brevity  and  clearness,  the  differ.at 
subjects  and  their  several  parts  receiving  'be  atten- 
tion  which,  relatively  '"..'^t  f,  ""I""'X^',,""^l'2?i 
opinion  claims  for  them,  is  still  mored.fflcult  This 
tiak  we  feel  bound  to  aav  has  been  executed  with 
moreThan  partial  success  by  Dr  Flint,  whose  name 
1^  already  familiar  to  students  of  advanced  medici^ 


There  is  every  reason  to  believe  that  this  book 
will  be  well  received.  The  active  practitioner  is 
frequently  in  need  of  some  work  that  will  enable 
him  to  obtain  information  in  the  diagoosi^;  and 
treatment  of  cases  with  comparatively  little  labor. 
Dr.  Flint  has  the  faculty  of  expressing  himself 
clearly,  and  at  the  same  time  so  coucisely  as  'o 
enable  the  searcher  to  traverse  the  eatire  ground 
of  his  search,  and  at  the  same  time  obtaiQ  all  that 
isesBeotial,  without  plodding  through  a  a  intermi- 
nable space.— iV.  Y.  Med.  Jour.,  Nov.  1879 

The  great  object  is  to  place  before  the  reader  the 
latest  observaf.ioas  and  experience  in  diagnosis  and 
treat  nent.  Such  a  w  >rk:  is  especially  valuable  to 
students.  It  is  complete  in  Ha  special  design,  and 
yet  so  condensed,  that  he  can  by  its  aid,  keep  up 
with  the  lectures  on  practice  without  neglecting 
other  branches.  It  will  not  ei*c»pe  the  nntire  of  the 
practitioner  that  such  a  work  is  most  valuable  in 
culling  points  in  diagnosis  and  treatment  in  the  in- 
tervals between  the  daily  rounds  of  visits,  since  he 
can  in  a  few  minutes  refresh  his  memory,  or  learn 
the  latest  advance  in  the  treatment  of  diseases  which 
demand  his  instant  ^W.QHiio'Si.— Cincinnati  Lanctt 
and  aiinic,  Oct.  25, 1S79. 


■^'^  7«q  A  yVoN^'cONSERVATIVB   medicine    AND   KINDRED 

TOPICS      In  one  very  handsome  royal  12mo.  volume.     Cloth,  $1  38.     (Just  Issued.) 


n.vvsN     TLINICAL     LECTORES     ON    yAEIOUS 
"mPORTANT  DISEASES  ;  being  a  collection  of  the 

°^:X'^T'k.'c^^T:Zon,   enlarged      In   one 
h^Jllome  royal  12mo.  volume.    Cloth,  41  7o 

SJSiCa^sf^rraMTd'i^fnTTherapeutica.Dis. 


eases  of  Women  and  Children,  Medical  Jnriaprn- 
dence,  etc.  etc.  By  Dunqlison,  Forbes,  Tweedie, 
and  CONOLLT.  In  four  large  super-royal  octavo 
volumes,  of  32.54  donble-colninned  pages,  strongly 
and  handsomely  bound  in  leather,  $16;  cloth.  $11. 
STUBGES'S  INTRODUCTION  TO  THE  STUDY  OF 
CLINICAL  MEDICINE.  Being  a  Guide  to  the  In- 
vestigation of  Disease.  In  one  handsome  12mo. 
volume,  cloth,  $1  25.    (Lately  Issued.) 


16    Henry  C.  Lea's  Son  &  Co.'s  Publications — {Practice  of  Medicine). 
UICHARDSON  (BENJ.  IF.),  M.D.,  F.R.S.,  M.A.,  LL.D.,  F.S.A., 

-*-*'        Fellowofthf.  Royal  Oollegeof  Phy^U-ians,  London. 

PREYENTIYE  MEDICI^'E.    In  one  octavo  volume  of  about  500  pages. 

{In  Press.) 

The  immerse  strides  tiiken  by  medicnl  science  during  the  last  quarter  of  a  century  luive  had 
no  more  conspicuous  field  of  progress  than  the  ciiusation  of  disease.  Not  only  has  this  led  to 
marked  advance  in  therapeutics,  but  it  has  given  rise  to  a  virtually  new  department  of  medi- 
cine— the  prevention  of  disease — more  important,  perhaps,  in  its  ultimEtte  reults  than  even  the 
investigntion  of  curative  processes-  Yet  thus  far  there  has  been  no  attempt  to  gather  into  a 
Fystecuntic  and  intelligible  shape  the  accumulation  of  knowledge  ttus  far  acquired  on  this  most 
interesting  subject.  Fortunately,  the  task  h  s  been  at  last  undertaken  by  a  writer  who  of  all 
others  i^,  perhaps,  best  qualified  for  its  performance,  and  the  result  of  his  labors  can  hardly  fail 
to  mnrk  nn  epoch  in  the  history  of  medical  science.  The  plan  adopted  for  the  execution  of  this 
ntivel  design  can  hept  be  explained  in  his  own  words  : — 

""With  the  object  here  expressed  I  write  this  volume.  I  have  nothing  to  say  in  it  that  has 
any  relation  to  the  cure  of  disease,  but  I  base  it  nevertheless  on  the  curative  side  of  medical 
learning  In  other  words,  I  trace  the  diseases  from  their  actual  representation  as  they  exist 
before  us,  in  their  natural  progress  after  their  birth,  as  far  as  I  am  able,  back  to  their  origins, 
and  try  to  seek  the  conditions  out  of  which  they  spring.  Thereupon  I  endeavor  further  to 
analyze  those  conditions,  to  see  how  far  they  are  removable  and  how  far  they  are  avoidable." 


VrOODBURY  {FRAXK),  M.D.. 

'  '  Physician  to  the  German  Hospital,  Philadtlphia,  late  Ohief  Assist,  to  Med:  Olinie,  Jeff.  Collegt 

Hospital,  etc. 

A    HAiNDBOOK    OF    THE    PRIXCIPLES   AND    PRACTICE    OF 

Medicine  ;  for  the  use  of  Students  and  Practitioners.     Based  upon  Husband's  Handbook 
of  Practice.     In  one  neat  volume,  royal  12mo.      (Preparing.) 


jro 


^OTHEROILL  (J.  MILNER),M.D.  Edin.,  M.R.G.P.  Lovd., 

ASHt.  Phys.  to  the  West  Lond  Hosp. .-  Ass-t.  Phys.  to  the  City  of  Lond.  Uosp. ,  etc. 

THE  PRACTITIONER'S  HANDBOOK  OF  TREATMENT;  Or,lbe 

Principles  of  Therapeutics.  Second  edition,  revised  and  enlarged.  In  one  very  neat 
octavo  volume  of  about  650  pages.  Cloth,  $4  00;  very  handsome  half  Russia,  $5  60. 
{Just  Ready.) 

The  call  for  a  second  edition  of  Br.  Fothergill's  work  has  been  met  by  the  author  with  a 
revision  performed  in  no  perfunctory  manner.  The  entire  subject-matter  has  been  submitted 
to  a  most  careful  and  exhaustive  scrutiny,  and  much  new  material  been  added,  including  articles 
on  "The  Functional  Disturbances  of  the  Liver,"  "The  Means  of  Acting  on  the  Respiratory 
Nerve  Centres,"  "The  Reflex  Consequences  of  Ovarian  Irritation,"  "When  Not  to  Give 
Iron,"  "Artificial  Digestion,"  etc.,  thus  presenting  a  complete  reflex  of  the  existing  condition 
of  therapeutical  science. 


TheJDDior  members  of  the  pr  fession  will  find  in 
it.  a  wuik  that  .-ahould  not  only  be  read,  but  cure- 
lully  ^tud;ed.  It  will  assist  iheni  io  the  proper 
selection  and  combination  of  thertpeutical  agents 
beBt  adapted  to  each  case  and  condition,  and  enH.ble 
th^m  to  prescribe  intelliseutly  Hnd  f-uccessfaHy. 
To  ijri  fall  justice  to  a  work  of  this  sc -pe  and  chai- 
i^cter  wilt  be  impo--siblrt  in  a  review  ol'  this  kind. 
The  b'xik  itsi^lf  must  be  read  to  be  fully  appreciated. 
—St.  Louis  Courier  of  Medici  at,  Nov,  1880. 

The  author  merits  the  thanks  of  every  well-edu- 
ciued  physician  for  hU  efforts  tow^td  rationalizing 
tlio  trpatrnent  of  disea.-^es  upon  the  scientitic  basis 
of  ()hy-^iology ,  E^ery  cliapter.  every  line,  baa  the 
iiiiiress  ol'  a  master  banil,  and  while  the  work  is 
lii.'ioaghly  tcieatific  in  *^very  particular,  itpreseuta 
to  tbe  thoQghful  reader  all  the  charms  aud  bean- 
ties  of  a  well-written  novel.  No  phy.siciaD  can 
well  afford  to  be  without  this  valuable  work,  for  its 


originality  makes  it  fill  a  niche  in  medicalli'era- 
ture  hitherto  vacant. — Nashville  Journ,  of  M^d. 
and  Surg.,  Oct.  ISSO. 

To  the  great  balk  of  practitioners  this  work  needs 
no  introduction,  being  already  well  and  favorably 
known  to  them  For  that  cla.ss,  "however,  which  is 
ever  new,  the  educated,  bat  inexperienced  practi- 
tioner, to  whom  Dr.  Fothergill  epeoially  addrebses 
himself  aad  to  whom  probably  be  is  most  useful, 
we  may  state  someihingof  (he  general  character  of 
this  work.  Throughout  the  wor*,  while  room  is  left 
tor  difference  of  opininn  in  matters  of  detail,  the 
main  courses  of  trearmeut  are  ^o  carefully  founded 
on  well-est'^hlished  principles,  that  uo essential  dif- 
("erence  is  felt  to  be  pos,sible  The  closing  chapter 
C'Mitain-^  much  conceutrated  worldly  wisdom  ;  and, 
if  carefully  read,  digested,  and  asMimilated,  will,  in 
miny  an  emergency,  stand  tbe  young  medical  man 
in  good  stead.— Lonci.  Med.  Record,  Oct.  12,  ISSO. 


JXr^raOiV  (THOMAS),  M.D.,  Sfc. 

LECTURES    ON    THE     PRINCIPLES    AND    PRACTICE    OF 

PHYSIO.  Delivered  at  King's  College,  London.  A  new  American,  from  the  Fifth  re- 
vised  and  enlarged  English  edition.  Edited,  with  additions,  and  several  hundred  illustra- 
tions.by  Henry  Hartshorne,  M.D.,  Professor  of  Hygiene  in  the  University  of  Penn- 
sylvania. In  two  large  and  handsome  Svo.vols.  Cloth.  $9  00  ;  leather,  $11  00.  {Lately 
Published.) 

'ARTSHOENE  [HENRY),  M.D., 

Professor  of  Hygiene  in  the  University  of  Pennsylvania 

ESSENTIALS  OP  THE  PRINCIPLES  AND  PRACTICE  OP  MEDI- 
CINE. A  handy-book  forStudents  and  Practitioners.  Fourth  edition,  revised  and  im- 
proved. AVith  about  one  hundred  illustrations.  In  one  handsome  royal  12ino .  volume, 
of  about  550  pages,  cloth,  $2  63  ;  half  bound,  $2  88.     (Lateli/  Issued.) 


E 


IIeniit.C.  Lea's  Son  &  Co.'s  Publications — {Practice  of  Medicine).    17 
]?EYNOLT)S  {J.  RflSSELL),  M.D., 

Pro/,  fl/  the  Prinoiples  and  Practice  of  Medicine  in  Univ.  College,  London. 
A  SYSTEM  OP  MRDIOINB   with  Notes  and  Additions  by  Hrnry  Harts- 
borne,  M.D.,  late  Professor  of  Hygiene  in  the  University  of  Penna.     In  tliree  large  and 
hiindsome  octavo  volumes,  containing  3052  closely  printed  double-columned  pages,  with 
numerous  illustrations.     Sold  only  by  subscription.     Price  per  vol.,  in  cloth,  $5.00;  in 
sheep,  $6.00:  half  Russia,  raised  bands,  $6.50.     Per  set  in  cloth,  $15  ;  sheep,  $18  ;  half 
Russia,  $19.50 
Volume  I.   {just  ready)  contains  General  Diseases  and  Diseases  of  the  Nervous  System. 
Volume  II.    {just  ready)  contjiins  Dise,\ses  of  Respiratory  and  Circulatory  Systems. 
VuLUHE    HI.    {just   ready)    contains    Diseases  op   the  Digestive  and  Blood  Glandular 
Systems,  of  the  Urinary  Organs,  of  the  Female  Reproductive  System,  and  of  the 
Cutaneous  System. 
Reynolds's  System  of  Medicine,  recently  completed,  has  acquired,  since  the  first  appearance 
of  the  first  volume,  the  well-deserved  reputation  of  being  the  work  in  which  modern   British 
medicine  is  presented  in  its  fullest  and  most  practical  form.     This  could  scarce  be  otherwise  in 
view  of  the  fact  that  it  is  the  result  of  the  collaboration  of  the  leading  minds  of  the  profession, 
each  subject  being  treated  by  some  gentleman  who  is  regarded  as  its  highest  authority — as  for 
instance.   Diseases  of  the  Bladder  by  Sir  Henry  Thompson,   Malpositions  of  the  Uterus  by 
Graily  Hewitt,   Insanity  by  Henry  Maudsley,  Consumption  by  J.  Hu(3hes  Bennet,  Dis- 
ea.'esof  the  Spine  byCnARtES  Bland  Radcliffe,  Pericarditis  by  Francis  Sibson,  Alcoholism 
by  Francis  E.  Anstie,   Renal  Affections  by  William  Roberts,   Asthma  by  Hvde   Halter, 
Cerebral  Affections  by  tl    Charlton  Bastian,  Gout  and  Rheumatism  by  Alcked  Sarins  Gar- 
rod,    Constituticnnl  Syphilis  by  Jonathan   Hutchinson,  Diseases  of  the  Stomach  by  Wilson 
fox,  Diseases  of  the  Skin  by  Balmanno  Squire,   Affections  of  the  Larynx  by  Morell  Mac- 
f  EsziE,   Diseases  of  the  Rectum  by  Blizard  Curling,   Diabetes  by  Lauder  Brunton,  Intes- 
tinal Diseases  by  John  Syer  Bristowb,  Catalepsy  and  Somnambulism  by  Thomas  King  Cham- 
bers, Apoplexy  by  J.  Hughlings  Jackson,  Angina  Pectoris  by  Professor  Gairdner,  Emphy- 
sema of  the  Lungs  by  Sir  William  Jennbr,  etc.  etc.     All  the  leading  schools  in  Great  Britain 
have  contributed  their  best  men  in  generous  rivalry,  to  build  up  this  monument  of  medical  sci- 
ence.    St.  Bartholomew's,  Guy's,  St  Thomas's,  University  College,  St  Mary's  in  London,  while 
the  Edinburgh,  Glasgow,  and  Manchester  schools  are  equally  well  represented,  the  Army  Medical 
School  at  Netley,  the  military  and  naval  services,  and  the  public  health  boards.     That  a  work 
conceived  in  such  a  spiri",  and  carried  out  under  such  auspices  should  prove  an  indispensable 
treasury  of  facts  and  experience,  suited  to  the  daily  wants  of  the  practitioner,  was  inevitahle,  and 
the  success  which  it  has  enjoyed  in  England,  and  the  reputation  which  it   has  .acquired  on  this 
side  of  the  Atlantic,  have  sealed  il  with  the  approbation  of  the  two  pre-eminently  practical  nations. 
Its  large  size  and  high  price  having  kept  it  beyond  the  reach  of  many  pr.actitioners  in  this 
country  who  desire  to  possess  it,  a  demand  has  arisen  for  an  edition  at  a  price  which  shall  ren- 
der it  accessible  to  all.     To  meet  this  demand  the  present  edition  has  been  undertaken.     The 
five  volumes  and  five  thousand  pages  of  the  original  have  by  tne  use  of  a  smaller  type  an.l  double 
column*^    been  compressed  into  three  volumes  of  over  three  thousand  pages,  clearly  and  hand- 
somely printed,  and  offered  at  a  price  which  renders  it  one  of  the  cheapest  works  ever  presented 

to  the  American  profession.  .     ^       j  ,  ■     j  4i,„„  *!,.  Tr„„i;„i, . 

But  not  only  is  the  American  edition  more  convenient  and  lower  priced  than  the  tnglisn, 
it  is  also  better  and  more  complete.  Some  years  having  elapsed  since  the  appearance  ol  a 
portion  of  the  work,  additions  are  required  to  bring  up  the  subjects  to  the  existing  condition 
of  science.  Some  di  e.ases,  also,  which  are  comparatively  unimportant  m  England,  require  more 
elaborate  treatment  to  adapt  the  articles  devoted  to  them  to  the  wants  of  the  American  phys. 
c>n  and  there  are  points  on  which  the  received  practice  in  this  country  differs  from  that 
adoDted  abroad  The  supplying  of  these  deficiencies  has  been  undertaken  by  Henry  Harts- 
HOENE  M  D  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania,  who  has  endeavored 
U  reiriefth^work  fully  up  to  the  day,  and  as  useful  to  the  American  physician  as  it  has  provei 
0  be  to  his  English  brethren.  The  number  of  illustrations  has  also  been  largely  increased,  and 
no  effort  spared^o  render  the  typographical  execution  unexceptionable  m  every  respect, 
uoeuoii-oi  _     j.^yg(,j,  ^iji,  .^hiclj  t,e  shoald  be  familiar —Gaii-^ 

lard's  Med.  Journ.,  Feb.  18S0 

There  is  no  medical  work  which  we  have  in  times 
past  more  frequently  and  fully  consulted  when  per- 
plexed by  doubts  as  to  treatment,  or  by  having  un- 
usual or  apparently  inexplicable  symptomb  pre- 
sented to  us  than  "Reynolds'  Sysiom  of  Medicine. 
Among  its  contributors  are  genllenien  who  ».''*,i' 
well  known  by  reputation  upon  this  side  oi  the 
Atlantic  as  in  Great  Britain,  and  whose  riglit  to 
speak  with  authority  upon  the  subjects  about 
which  they  have  written,  is  recognized  the  world 
over.  They  have  evidently  striven  to  make  their 
essays  as  practical  as  possible,  and  while  these  are 
suffloiently  full  to  entitle  them  to  the  name  of 
monographs,  they  are  not  loaded  down  with  such 
an  amount  of  detail  as  to  render  them  wearisome 
to  the  general  reader.  In  a  word,  they  contain  just 
that  kind  of  information  which  the  bn»y  practitioner 
frequently  finds  himself  in  need  of.  In  order  that 
anv  deficiencies  may  be  supplied,  the  publuhera 
have  commuted  the  preparation  of  the  book  for  the 
press  to  Dr.  Senry  Hartshorne,  whose  judicious 
notesdistribnted  throughout  the  volume  afford  abun- 
dant evidence  of  the  thoroughness  of  ihe  revision  to 
which  he  has  subjected  it.— 4m.  Jom-Mtd.  SeJencet, 
Jan.  186(1. 


of  its  famous  pablishei-.-Loui6«"«  M.d.  News, 
Jan.  31,  1880. 

contributors  to  this   '^°Jf  ";,/  Atlantic, 

known  reputation  ou  I'"''' ,^'°fl°Vis  part  of  the 
E.«h  gentleman  'f «  »'"™°,  ^  "J^S  ihelnformation 
:-,l!;!/i-rct'arir:e;":d  by  the  busy  pra,<.i- 
tijue 


-irxo:5,^.r^t"^ --"--■ 


Hartshorne  has  made  ample  additions  and 
revisions,  all  of  which  give  ="-■"-' 


Dr. 


increased  value  to  the 

ful  to  the  Ameri- 

English 


I    ™o    and   render  it  more  u.si 
volume    ana   re  volume  m 

"""."T  e°Xre  more  valuable,  and  every  pur 
""'"fl  on  bee.,„i„g  familiar  with  it,  congra 
""J",      l,rm"elf  on  the  possession   of  this  va.t  sL  - 

h  use  of  inMrmation,  in  regard  to  so  many 


of  the 
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Henry  C.  Lea's  Son  &  Co/s  FuBT.iCATioiJS-~(  Venereal  Diseases,  So.). 


nUMSTEAD  {FREEMAN  J.),  M.D..LL.D., 

X>         Pro  ffffsor  0/  Venereal  Difteases  at  the  Ool.  of  Phys.  and  Surg,,  New  York.&c. 

THE  PATHOLOGY  AND   TREATMENT  OF  VENEREAL   DIS- 
EASES.   Including  the  results  of  recent  investigations  upon  the  subject.    Fourth  edition, 
rerised    and  lar^^ly  rewritten  with   the   co-operation   of  R-  W.  Taylor,  M.D.,  of  New 
York,   Prof,  of  Dermatology  in   the  Univ.  of  Vt.      In  one  large    and  handsome  octnvo 
volume  of  835  pages,  with  138  illustrations.     Cloth,  $4  75  ;    leather,  $5  75  ;    halfRussia, 
$6  25.      (Now  Ready.) 
This  work,  on  its  first  appearance,  immediately  took  the  position  of  a  standard  nuthority  nn 
Pts  subject  wherever  the  language  is  spoken,  and  the  su'-cess  of  an  ItaMan  translntion  f^bows 
thot  it  is  regarded  with  equal  favor  on  the  Continent  of  Europe.  In  repeated  editions  the  author 
labored  sedulously  to  render  it  more  worthy  of  its  reputntion,  nnd  in  th«  present  revis^ion   no 
pains   have    been  spnred  to  perfect  it  as  far  as  possible.     Several  yeiirs  having  elap.-ed  .«ince 
the  publication  of  the  th'rd  edition,  much  material  has  been  accumulated  during  the  interval 
bv  the  industry  of  syphilologi  ts,  and  new  views  have   been   enunciated.      All    this    so   far  as 
confirmed  by  observation  and   experience,  has  been  incorporated;    many  portions  of  the  volume 
been  rewritten,  the  series  of  illustrations  has  been  enlarged  and  improved,  and  the  whole  may 
be  regarded  rather  as  a  new  work  than  as  a  new  edition.    It  i.«  confidently  presented  as  fully  nn 
a  level  with  the  most  advanced  condition  of  syphilology,  and  as  a  work  to  which  the   practi- 
tioner may  refer  with  the  certainty  of  finding  clearly  and  succinctly  set  forth  whatever  falls 
within  the  scope  of  such  a  treatise. 


We  have  to  ooDgratulate  our  countrvmen  upon 
the  tvaly  vaiaable  addition  which  they  have  made 
to  AnieriCrtD  literature.  The  careful  esiimate  of  the 
value  of  the  volume,  whicli  we  have  made,  justifies 
as  in  deolaiiDg  that  this  is  the  best  treatise  ou 
veupreal  diseases  in  the  Eafiliah  langnage,  and,  we 
mii^ht  add,  if  there  \<^  a  better  la  aav  otlier  toogne 
we  caonot  uaine  it;  there  are  certainly  no  books  in 
which  the  student  or  the  general  practitioner  can 
find  snch  an  excellent  risumi  of  the  literal ure  of 
any  t<tpic,  and  such  practical  sugscestions  regarding 
the  trpatrnent  of  the  various  com[iric;i,linn8  of  every 
venereal  disease.  We  fake  pleasure  in  repeating 
that  wfl  b  -lieve  this  to  be  the  best  treatise  on  vene- 
real di^-eai^e  in  the  Eogli.sh  langunge,  and  we  con- 
gratulate tbe  authors  upon  their  brilliant  addition 
to  American  medical  literature. — Chicago  Med.  Jour- 
nal and  Examiner,  February,  18S0. 

It  is,  without  exception,  the  most  valuable  single 
work  on  all  brnuches  of  thp  subject  of  which  it  treats 
in  any  language.  The  pathology  is  sound,  tiie  work 
ts,  at  the  sump  time,  in  the  higbe^it  degree  practical, 
and  the  hints  that  ho  will  get  from  it  for  the  man- 
agement of  any  one  caee,  at  all  obscure  or  obstinate, 


will  more  than  repay  him  for  the  outlay. — Archives 
of  Mt'.dicine,  April,  IS'^O. 

This  now  classical  work  on  venereal  disease  comps 
to  US  in  its  fourth  ed  tion  rewritten,  enlarged,  and 
materially  improved  in  every  way.  Dr.  THyJor,  hs 
we  had  every  reason  to  exrect,  has  performed  ih's 
part  of  his  work  with  unuoual  excellence.  We  feel 
that  what  has  been  written  has  done  but  scanty  jus- 
tice to  the  merits  of  this  truly  great  treatise.— Si. 
Louis  Courier  of  Medicine,  Feb.  18S0 

We  And  that  we  have  here  practically  a  npw  book 
—  that  the  statement  of  the  title  pa.ce.  as  to  the  fact 
that  It  has  been  lamely  rewritten,  is  a  sufliciently 
modest  announcement  for  thp  important  changes  iu 
the  text.  A''ter  a  thorough  exarainstion.of  the  pre- 
sent edition,  we  can  assert  coofldently  that  the  enor- 
mou.s  labor  we  have  described  has  been  here  most 
faithfully  and  con-^cientiously  performed. — Amer. 
Journ.  Med,  Sci.,  Jan.  1S80. 

It  is  one  of  the  best  general  treatises  on  venereal 
diseases  with  which  we  are  acquainted,  and  is  espe- 
cially to  be  recommended  as  a  guide  to  the  treatment 
of  syphilis. — London  Practitioner,  March,  IbSO. 


pULLERIER  {A.),  and 

V        Surgeon  to  the  Hdpital  du  Midi. 


jyUMSTEAD  [FREEMAN  J.), 

-*-'       Profes;9or  of  Venereal  Dis-pnses  in  the  College  of 
Phyf;icianfi  and  Snrgeon.s.  N.   T 


AN  ATIiAS  OF  VENEREAL  DISEASES.  Tian.slated  and  Edited  by 

Freeman  J.  Bumstead.  In  one  large  imperial  4to.  volume  of  328  pages,  douhle-columnp, 
with  26  piates,  containing  about  150  figures,  beautifully  colored,  many  of  them  the  sizf  of 
life,-  strongly  bound  in  cloth,  $17  00  ;   also,  in  five  parts,  stout  wrappers,  ai  $3  per  part. 
Antic  ip;i  ting  a  very  large  sale  for  this  work,  it  is  offered  al  the  very  low  price  of  Three  Dol- 
lars a  Part,  thus  placing  it  within  the  reach  of  all  who  are  interested  in  this  department  of 
pntctice.     Gentlemen  desiring  early  impressions  of  the  plates  would  do  well  to  order  it  without 
delay.     A  specimen  of  the  plates  and  text  sent  free  by  mail,  on  receipt  of  25  cents. 


LBB'B  LECTURES  ON  SYPHILTg  AND  SOME 
FORMS  OF  LOCAL  DISEASE  AFFECTING  PRIN- 
CIPALLY THE  ORGANS  OF  GENERATION.  In 
one  handsome  octavo  volume;  cloth,  $2  2-i. 


HILL  ON  SYPHILIS  AND  LOCAL  CONTAGIOUS 
DISORDERS.  In  one  handsome  octavo  volume; 
cloth   $3  25. 


T^EST  (CHARLES),  M.D., 

Physician  to  the  Boffpitalfor  Sick  Children,  London,  &c. 

LECTURES  ON  THE  DISEASES  OF  INFANCY  AND    CHILD- 

HOOD.  Fifth  American  from  the  sixth  revised  and  enlarged  English  edition.     In  one  large 
and  handsome  octavo  volumeof  678  pages.    Cloth,  $4  50;  leather,  $5  50.  (.Lately  Issued.) 

"DY  THE  SAME  AUTHOR.   {Lately Issued.) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 

HOOD  I  being  the  Lumleian  Lectures  delivered   at  the  Royal  College  of  Physicians  of 
London,  in  March,  1871.     In  one  volume   small  12mo.,  cloth,  $1  00. 

C  r  THE  SA  ifB  A  UTHO  R . 

LECTURES  ON  THE  DISEASES  OF  WOMEN.     Third  American, 

from  the.  Third  London  edition.     In  one  neat  ootavo  volume  of  about  550  pages,  cloth, 
$3  75;  leather,  $4  76. 


j-^^a^Kj.  IAEA'S  SON  &  UO.'S  fUBLTOATIONS— (Dis.  of  Children,  d;c.).    21 
JgMITH  {J.  LE  WIS),  M.D., 

Olintcnl  Professor  cf  Diseases  0/ OhUdren  in  the  Bellevue  Hospital  Med   College  N  T 

SSlS^^  ^.^i^.^^^"^^  TREATISE  ON  THE  DISEASES  OF 

CHILDREN      Fourth  Edit.OB,  revised  and  enlarged.    In  one  handsome  octavo  volnme 

UVol"  JJ".r^"'  "       ""'^'^''"""«-     ^"'"''  «^  ^«  i  '-'!'«.  «5  60  ;  half  ZsialTs 

The  very  marked  favor  with  which  this  work  has  heen  received  wherever  the  EnHi^h  l»r, 

rori'sirthT'enr '""t"^"''H'^r*'''''l,'".  •'■^  P^^'^^"*^-  of  theF^uI^h  Editk,n'"s;  r^ 

confiJence      Manv  rrt[on°,  n?th"      7"">y,"'  ",«^y  --^^Peet  of  a  continuance  of  prife.sionnl 

connuence.     Many  portions  of  the  volume  have  been  rewritten,  and  much  new  matter  iniro 

"Ud     ^  '°  '"""'  '''"'  ''^  condensation,  the  size  of  the  work  has  not  been  maLrillly 


increased. 

In  the  period  which  has  elapsed  since  the  tliird 
edilion  of  the  work,  so  extensive  have  been  the  ad- 
vauces  that  whole  thapters  required  to  be  rewiitten 
and  hardly  a  page  could  pass  without  some  materiel 
correction  or  addition.  This  labor  has  occupied  the 
writnr  closely,  and  he  has  performed  it  coascien- 
tionsly,  so  that  the  book  may  be  considered  a  faith- 
ful portraiture  of  an  exceptionally  wide  clinical 
experience  in  infantile  diseases,  corrected  by  a  care- 
ful study  of  the  recent  literature  of  the  subject.— 
Med.  and  Surg.  Reporter,  April  0,  1S79. 

It  is  scarcely  necessary  for  us  to  say  the  work  be- 
fore us  is  a  standard  work  upon  diseases  of  children, 
and  that  no  work  has  a  higher  standing  than  it  upon 
those  affections.  In  consequence  of  its  thorough  re- 
vision, the  work  has  been  made  of  more  value  than 
ever,  and  may  be  regarded  as  fully  abreast  of  the 
times.  We  cordially  commend  it  to  stud-ints  and 
physicians.  There  is  no  better  work  in  the  language 
on  diseases  of  children.— Ci7ictn»a(i  Med.  News. 
March,  1S79. 

The  author  has  evidently  determined  that  It  nhall 
not  lose  ground  in  the  esteem  of  the  profession  for 
want  of  the  latest  knowledge  on  that  important 
department  of  medicine.  He  has  accordingly  in- 
corporated in  the  present  edition  the  useful  and 
practical  reiultsof  the  latest  study  and  experience. 


hth  Americanand  foreign,  especially  those  beaiirg 
on  therapeutics.  Altogether  the  book  has  been 
greatly  improved,  while  it  has  not  been  greatly 
increased  in  size.  —  AVw  York  Midical  Journal. 
June,  1S79. 

Tbis  excellent  work  is  so  well  known  that  an 
extended  notice  at  this  time  would  he  superSuous. 
The  author  has  tai^en  advantage  of  the  demand  for 
Another  new  eiti'ion  to  revise  in  a  most  careful 
inanner  the  entire  book  ;  and  the  numerous  correc- 
tions and  additions  evince  a  determination  on  his 
part  to  keep  fully  abreast  with  the  rapid  progress 
that  Is  being  made  in  the  knowledge  and  treatment 
of  children's  diseases.  By  the  adoption  of  a  some- 
what closer  type,  an  increase  in  size  of  only  thirty 
paces  has  been  necessitated  by  the  new  subject 
matter  introduced.— .BostoTi  Med.  and  Sura.  Jour., 
May  29,  1879. 

Probably  no  other  work  ever  published  in  this 
country  upon  a  medical  subject  has  reached  such  a 
height  of  popularity  as  has  this  well-known  trea- 
tise. As  a  text  and  reference-book  it  i"  pre-emi- 
nently the  authority  upon  diseases  of  children.  It 
stands  deservedly  higher  in  the  estimalion  of  the 
proftssion  than  any  other  work  upon  "^^besame  sub- 
ject.— Nashville  Journ.  of  Med.  and  Su.ra.,  Aiay, 
1879. 


^ WAYNE  {JOSEPH  GRIFFITHS),  M.I)., 

Physicinn-Aceouehenr  to  the  British  Qeneral  Hospital,  &c. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 
MENCING MIDWIFERY  PRACTICE.    Second  American,  from  the  Fifth  and  Revised 
London  Edition,  with  Additions  by  E.  R.  Hutchins,  M.D.   With  Illustrations.   In  one 
neat  12mo.  volume.     Cloth,  $1  25.     (Lately  Issued.) 
*^*  See  p.  3  of  this  C.-t.talogue  for  the  terms  on  which  this  work  is  oflFered  as  a  premium  to 
subscribers  to  the  American  Journal  of  the  Medical  Sciences. 


CHDRCHILL  OS  THE  PUERPERAL  FEVER  AND 
OTHER  DISEASES PECULIARTO  WOMEN.  1vol. 
Svo..  pp.  I.IO,  cloth.     $2  30. 

DEWEES'S  TREATISE  ON  THE  DISEASES  OF  FE- 
MALES.  With  illustrations.    Eleventh  Edition 
with  the  Author's  last  improve  meats  and  correc- 
tions.   In  one  octavo  volume  of  536  pages,  with 
plates,  cloth.    .$3  00.  


.MEIGS  ON  THE  NATURE,  SIGNS,  AND  TREAT- 
MENT OF  CHILDBED  FEVEK.  1  vol.  Svo,  pp. 
.36.i.  cloth.     12  uO. 

ASH  WELL'S  PRACTICAL  TREATISE  OH  THE  DIS- 
EASES PECULIAR  TO  WOMEN.  Third  American, 
from  the  Third  and  revised  London  edition.  1  vol. 
Svo.,  pp.  528,  cloth.    $3  50. 


H 


C' 


ODQE  (HUGH  L.),  M.D., 

Emeritus  Professor  of  Obstetrics,  *c.,  in  the  University  of  Pennsylvania. 

ON  DISEASES  PECULIAR  TO  WOMEN  ;  including  Displacements 

of  the  uterus.  With  original  illustrations.  Second  edition,  revised  and  enl-rged.  In 
one  beantifully  printed  octavo  volume  of  5.S1  pages,  cloth,  $4  50. 

'HURGHILL  (FLEETWOOD),  M.D.,  M.R.I. A. 
ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERT.    A  new 

American  from  the  fourth  revised  and  enlarged  London  edition.  With  notes  and  additiona 
by  D  Francis  Condie,  M.D.,  author  of  a  Practical  Treatise  on  the  Diseases  of  Chil- 
dren Ac.  With  one  hundred  and  ninety- four  illustrations.  In  one  very  handsome  octavo 
volume  of  nearly  700  large  pages.     Cloth,  $4  00;  leather,  $5  00. 


MONTGOMERY'S  EXPOSITION  OF  THE  SIGNS 
AND  SYMPTOMS  OF  PREGNANCY.  With  two 
exquisite coloredplatea,  and  numeronswood-cnts. 
Tn  1  vol. Svo. .ofrcarlyfinopp.. cloth, ai.H  ">. 

COKDIE'S  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES OF  CHILDREN.  Sixth  edition,  revised 
and  augmented.  In  one  large  octavo  volume  of 
nearly  sro  closely-printed  pages,  cloth,  $£>  i!> , 
•     ■'  ■-  *e2S. 


RIGBY'6  SYSTEM  OF  MIDWIFERY.  With  notes 
and  Additional  Illustrations.  Second  Ajnertt an 
edition.  One  volume  octavo,  clotb,  42'.^  pages, 
»2  50. 

SMITH'S  PRACTICAL  TREATISE  ON  THE  WAST- 
ING DISEASES  OF  INFANCY  AND  CHILDHOOD. 
Second  American,  from  the  second  revised  and 
enlarged  English  edition.  In  one  handsome  octa- 
vo volume,  cloth,  $2  50. 


22      Henry  C.  Lea's  Son  &  Co.'s  Publications — (Dis.  of  Women). 


rVHOMAS  (T.GAILLARD),M.D., 

-*■  Pro/esaor  of  Obstetrics,  Ac. ,  in  the  College  of  Physicians  and  Surgeons,  N.  T.,Ac. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OFWOMEN.    Fiffh 

edition,  thoroughly  revised  and  rewritten.     In  one  large  and  handsome  octavo  volume 
of  over  800  pages,  with  266  illustrations.     Cloth,  $5  j  leather,  $6;  very  handsome  half 
Kussin,  raised  bauds,  $6  50.      {Just  Ready.) 
The  author  has  taken  advantage  of  the  opportunity  afforded  by  the  call  for  a  new  edition  of 
this  work  to  render  it  worthr  a  continuance  of  the  very  remarkable  favor  with  which  it  has 
been  received.     Every  portion  of  the  work  has  been  carefully  revised,  very  much  of  it  has 
been  rewritten,  and  additions  and  alterations  introduced  wherever  the  advance  of  science  and 
the  increased  experience  of  the  author  have  shown  them  desirable.     At  the  same  time  special 
care  has  been  exercised  to  avoid  undue  increase  in  the  size  of  the  volume.     To  accommodate 
the  numerous  additions  a  more  condensed  but  V'-ry  clear  letter  has  been  used,  notwithstanding 
which,  the  number  of  pages  has  been  increased  by  more  than  fifty.     The  series  of  illustrations 
has  been  extensively  changed  ;   many  which  seemed  to  be  superfluous  have  been  omitted,  and  a 
large  number  of  new  and  superior  drawings  have  been  inserted.     In  its  improved  form,  there- 
fore, it  is  hoped  that  the  volume  will  maintain  the  character  it  has  acquired  of  a  standard 
authority  on  every  detail  of  its  important  subject. 


An  examiDation  of  the  work  will  satisfy  that  it  is 
one  of  great  merit.  It  ia  not  a  mere  compilation 
from  other  works,  but  is  the  fruit  of  the  ripe 
thought,  sound  judgment,  and  critical  observations 
of  a  leirned,  scientiflc  man.  It  ia  a  treasury  of 
kDOwledge  of  the  department  of  medicine  to  which 
it  IB  devuted  Iq  its  present  revised  state  it  cer- 
tainly hold-  a  foremost  position  as  a  gyufficological 
wo'k,  and  will  continue  to  be  regarded  as  a  stan- 
dard authority— Cinci«7iah'  Med.  News,  Dec.  ISSO. 

This  work  needs  no  introduction  to  any  of  the 
civilized  nations  of  the  worid.  The  ediiioa  before 
us  adds  to  the  streng'h  of  former  volumes.  With, 
the  wisdom  of  a  master  teacher  he  here  gives  the 
results  that,  in  his  judgment,  are  most  trustworthy 
at  the  present  time.  In  its  own  place  It  has  no 
rival,  because  the  author  is  the  best  teacher  on  this 
subject  lo  the  masses  of  the  profession  As  hitherto 
this  wurk  will  be  the  text-book  on  diseases  of  wo- 
men. We  only  wish  that  in  other  branches  of  medi- 
cine as  capable  teachers  could  be  found  to  write  our 
text-books. — Detroit  Lancet,  Jan,  ISSl. 

Since  its  first  appearance,  twelve  years  ago,  until 
the  present  day,  it  ha«  held  a  position  of  high  re- 
gard, and  is  generally  conceded  to  be  one  of  the 
most  practical  and  trustworthy  volumes  yet  pre- 
seuted  to  the  physician  and  student  in  the  d^part- 
meut  of  gynaecology.    The  woi  k  embodies  not  only 


its  author's  large  experience,  hut  reflects  his  care- 
ful study  among  other  authorities  in  ihis  branch, 
both  at  home  and  abroad  Dr.  Thomas  \h  an  able 
and  conscientiops  teacher.  His  wri'ing'j  convey 
his  meiningin  the  pame  practical  and  instructive 
manner.  The  last  edition  of  this  work  is  fresh  from 
his  pen,  with  decided  changes  and  improvements 
over  former  editions.  His  book  presents  generally 
accepted  facts,  and  a^  a  guide  to  the  student  is  more 
useful  and  reliable  than  any  work  in  the  language 
on  diseases  of  women.  This  last  edition  will  add 
new  laureU  to  those  already  won.  —  Md.  Med. 
Journ.y  Nov.  16,  1880. 

It  has  been  enlarged  and  carefully  revised.  The 
author  has  brought  it  fully  abrenst  with  the  times, 
and  as  the  wave  of  gynsecological  progression  has 
been  widespread  and  rapid  during  the  twelvp  years 
that  have  elapsed  since  the  issue  of  the  first  edition, 
one  can  conceive  of  the  great  improvement  this  edi- 
tion must  be  upon  the  earlier.  It  is  a  condensed  en- 
cyclopaedia of  gyniecological  medicine.  The  style  of 
arrangement,  the  masterly  manner  in  which  each 
subject  is  treated,  and  the  honef't  convictions  de- 
rived from  probably  the  largest  clinical  experience 
in  that  specialty  of  any  in  this  country,  all  serve  to 
commend  it  In  the  higKest  terms  to  the  practitioner, 
^Nashville  Journ,  qf  Med.  and  Surg.,  Jan.  1881. 


DARNES  (ROBERT),  M.D.,  F.R.C.P., 

-*-'  Ob.vtttric  Physician  to  St.  Thomas's  Hospital,  Ac. 

A  CLINICAL  EXPOSITION  OF  THE  MEDICAL  AND  SURGI- 
CAL DISEASES  OF  WOMEN.   Second  American,  from  the  Second  Enlarged  and  Revised 
English  Edition.     Inone  handsome  nf«ta.vo  volumfi.  of  784  pages,  with  181  illustrations. 
Cloth,  $4  50;  leather,  $5  50;  half  Russia,  $6.     {Just  Issued.) 
Dr  Barnes  stands  at  the  head  of  his  profession  in  the  work  is  a  valuable  one,  and  should  be  largely 


the  old  country,  and  it  requires  but  scant  scrutiny 
of  his  book  to  show  that  it  has  been  sketched  by  a 
master.  It  is  plain,  practical  common  sense  ;  shows 
very  deep  research  without  being  pedantic;  is  emi- 
nently calculated  to  inspire  enthusiasm  without  in- 
culcating rashness;  points  out  the  dangers  to  be 
avoided  as  well  as  the  success  to  be  achieved  in  the 
various  operations  connected  with  this  branch  of 
medicine;  and  will  do  much  to  smooth  the  rugged 
path  of  the  young  gynaecologist  and  relieve  the  per- 
plexity of  the  man  of  mature  years.  —  Canadian 
Journ.  (xf  Med.  Science,  Nov.  1878. 

We  pity  the  doctor  who,  having  any  consider- 
able practice  in  diseases  of  women,  has  no  copy  of 
"  Barnes"  for  daily  consultation  and  instruction.  It 
is  at  once  a  book  of  great  learning,  research,  and 
individual  experience,  and  at  the  same  time  emi- 
nently practical.  That  it  has  been  appreciated  by 
the  profession,  both  in   Great  Britain  and  in  this 


consulted  by  the  profession.— /4m.  Si'pp-  Obstetrical 
Journ.  Qt.  Britain  and  Ireland^  Oct.  1S78. 

No  other  gynaecological  work  holds  a  higher  posi- 
tion, having  become  an  authority  everywhere  in 
diseases  of  women.  The  work  has  been  brought 
fully  abreast  of  present  knowledge.  Every  practi- 
tioner of  medicine  should  have  it  upon  the  shelves 
of  his  library,  and  the  student  will  find  it  a  superior 
text-hook.— (?i'neiJi?ta(i  Med.  News,  Oct,  1878. 

This  second  revised  edition,  of  course,  deserves  all 
the  commendation  given  to  its  predecessor,  with  the 
additional  one  that  it  appears  to  include  all  or  nearly 
all  the  additions  to  our  knowledge  of  its  subject  that 
have  been  made  since  the  appearance  of  the  first  edi- 
tion. The  American  references  are,  for  an  English 
work,  especially  full  and  appreciative,  and  we  can 
cordially  recommend  the  volume  to  American  read- 
ers.— Journ.  of  Nervous  and  Mental  Disease,  Oct. 
1878. 

ITllll'  nJ^^'Zl  fi^«I^'  f  """p  ^^'}^-*^  following  i      This  second  edition  of  Dr.  Barnes's  great  work 
so  soon  upon  tM  first.-^m.  Practitioner,   Nov.    ^^^.^  ^^  ^^  ^^^^^j^.^^  ^^^^  ^^^.^.^^^  ^  s^  j^p^^.^^ 

ments  which  bring  it  up  to  date  in  every  feature, 
D..  Barnes's  work  is  one  of  a  practical  character,  The  excellences  of  the  work  are  too  well  known  to 
largely  illustrated  from  cases  in  his  own  experience,  I  require  enumeration,  and  we  hazard  the  prophecy 
but  by  no  means  confined  to  such,  as  will  be  learned  ,  that  they  will  for  many  years  maintain  its  high  po- 
from  the  fact  that  he  quotes  from  no  less  than  628  :  sltion  as  a  standard"  text-book  and  guide-book  for 
medical  authors  in  numerous  countries.  Coming  |  students  and  practitionerB.  —  N,  C.  Med.  Journ,, 
from  such  an  author,  it  is  not  necessary  to  say  that  i  Oct.  1878. 
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JPJMMET  (THOMAS  ADDIS),  M.D., 

Surgeon  to  the  Woman's  HoKpital,  New  Torlc  etc 

THE  PRINCIPLES  AND  PRACTICE  OF  GYNJilCOLOGY,  for  the 

use  of  Students  and  Practitioners  of  Medicine.     Second  Edition.     Thorougly  Revised. 

r?  rVfJ'T  *u      ""17  ?^!1???'^^  **°^^^°  ^°^""^«  of  875  pages,  with  133  illustrations. 
Cloth,  $6;   leather,  $6  ;  half  Russia,  raised  bands,  $6  50.     (Just  Ready.) 

Preface  to  the  Second  Edition. 

The  unusually  rapid  exhaustion  of  a  large  edition  of  this  work,  while  flattering  to  the  author 
as  an  evidence  that  his  labors  have  proved  acceptable,  hns  in  a  great  measure  heightened  his 
seiise  ot  responsibility.  He  has  therefore  endeavored  to  take  full  advantage  of  the  opportunity 
aflorded  to  him  for  its  revision.  Every  page  has  received  his  earnest  scrutiny  ;  the  criticisms 
of  his  reviewers  have  been  carefully  weighed  ;  and  while  no  marked  increase  has  been  made  in 
the  size  of  the  volume,  several  portions  have  keen  rewritten,  and  Uiuch  new  matter  has  been 
added.  _  In  this  minute  and  thorough  revision,  the  labor  involved  has  been  much  greater  than 
is  perhaps  apparent  in  the  results,  but  it  has  been  cheerfully  expended  in  the  hope  of  rendering 
the  work  more  worthy  of  the  favor  which  has  been  accorded  to  it  by  the  profession. 

la  no  country  of  the  world  Las  gynaecology  re- 
ceived more  atteation  thanio  America.  It  is,  then, 
with  a  feeling  of  pleasure  that  we  welcome  a  work 


oa  diseases  of  women  from  so  eminent  a  gyaiecoto 
gist  as  Dr.  Emmet,  and  the  work  is  essentially  cUai- 
cal,  and  leaves  a  strong  impress  of  the  author's  in- 
dividuality. To  criticise,  with  the  care  it  merits, 
the  book  throughout,  would  demand  far  more  space 
than  is  at  our  command.  In  parting,  we  can  say 
that  the  work  teems  with  original  ideas,  fresh  and 
valuable  methods  of  practice,  and  is  written  ia  a 
clear  and  elegant  style,  worthy  of  the  literary  repu- 
tation of  the  country  of  Longfellow  and  Oliver  Wen- 
dell Holmes.— £ri(.  Med.  Journ.    Feb.  21, 18S0. 

No  gynecological  treatise  has  appeared  which 
contains  an  equal  amount  of  original  and  uselul 
matter;  nor  does  the  medical  and  surgical  history 
of  America  include  a  hook  more  novel  and  useful. 
The  tabular  and  statistical  information  which  it 
contains  is  marvellous,  bath  in  quantity  and  accu- 
racy, and  cannot  be  otherwise  than  invaluable  to 
future  investigators.    It  is  a  woik  which  demands 


not  careless  reading  but  profound  study.  Its  value 
as  a  coniribution  -o  gynaecology  iw,  perhaps, greater 
than  that  of  all  previous  liierature  on  the  subject 
combined. — Chicago  Mud   Gaz.,  April  6,  18S0 

The  wide  reputation  of  the  author  makes  its  pub- 
lication an  event  in  the  gynaecological  world  ;  and 
a  glance  through  its  pages  shows  that  it  is  a  work 
to  be  studied  with  curt.  ...  It  must  always  be  a 
work  to  be  carefully  studied  and  frequently  con- 
sulted by  those  who  pva-ctise  this  branch  of  our  'pva- 
ieiiii\ou..~Lond.  Med.  TimfS  and  Gaz.,  Jan.  10, 18S0. 

The  character  of  the  work  is  too  well  known  to 
require  extended  notice — suffice  it  to  say  that  no 
recent  work  upon  any  subject  has  attained  such 
great  popularity  f-o  rapidly.  As  a  work  of  general 
reference  upon  the  subjact  of  Diseases  of  Women  it 
's  invalaable,  As  a  record  of  the  largest  clinical 
experience  and  observation  it  has  no  equal.  No 
physician  who  pretends  to  keep  up  with  the  ad- 
vaaces  of  this  department  of  meuiciue  can  afford  to 
be  wiihour  it. — Nfshville  Journ.  of  Medicine  and 
Surgt.ry,  May,  IPSO. 


I) 


UNCAN  [J.  MATTHEWS),  M.D.,  LL.D.,  F.R.S.E.,  etc. 

CLINICAL    LECTURES    ON    THE    DISEASES    OF   WOMEN, 

Delivered  in  S.nint  Bartholomew's  Hospital.     In  one  very  neat  octavo  volume  of  173 
pages.     Cloth,  $1  50.     {J-ust  Reu  '    ' 


They  are  in  every  way  worthy  of  their  author ; 
Indeed,  we  look  upon  them  3.=;  among  the  most  valu- 
ab  e  of  his  contributions  They  are  all  upun  mat- 
ters of  great  interest  to  the  general  practitioner. 
Some  of  them  deal  with  subjects  that  are  not,  as  a 
rule,  adequately  handled  in  the  text-books ;  others 
of  them,  while  bearing  upon  topics  that  are  usually 
treated  of  at  length  in  such  works,  yet  bear  such  a 
stamp  of  individuality  that,  if  widely  read,  as  they 
certainly  deserve  to  be,  they  cannot  fail  to  exert  a 
wholesome  restraint  upon  the  undue  eagerness  with 
which  many  yonngphysicians  seem  bent  upon  fol- 
lowing the  wild  teachings  which  so  infest  thegyus- 
cology  of  the  present  ia^.—N.  7.  Med.  Journ., 
March,  1880. 


The  author  is  a  remarkably  clear  lecturer,  and 
his  discussion  of  symptoms  snd  treatment  is  full 
and  suggestive.  It  will  be  a  work  which  will  not 
fail  to  be  read  with  benefit  by  practitioners  as  well 
as  by  students.  — i>/ii2a.  Med.  and  Surg.  Reporter, 
Feb."  7,  1880. 

We  have  read  this  book  with  a  great  deal  of 
pleasure.  It  .Is  full  of  good  things.  The  hints  on 
pathology  and  treatment  scattered  through  the  book 
are  sound,  tinstworthy,  and  of  great  value.  A 
healthy  scepticism,  a  large  expeiience,  and  a  clear 
judgment  ai'e  everywhere  manifest.  Instead  of 
bristling  with  advice  of  doubtful  value  and  un- 
sound character,  tlie  book  is  in  every  respect  a  safe 
guide.— yA«  London  Lancet,  Jan.  21,  1880. 


DAMSBOTHAM  {FRANCIS  H),  M.D. 

-""THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDI- 
CINE AND  SURSBRY,  In  reference  to  the  Process  of  Parturition.  A  new  and  enlarged 
edition  thoroughly  revi  ed  by  the  author.  With  additions  b y  W .  V.  Keating,  M  D., 
p  f««'«r  of  Ohftetrics  Ac  in  the  Jefferson  Medical  College,  Philadelphia.  In  one  Urge 
and  handsome  impeai  octavo  volume  of  fi50  pages,  strongly  bound  in  leather,  with  raised 
bands  w'thsixt7four  beautiful  plates,  and  numerous  wood-cuts  in  the  text,  containing  in 
all  nearly  200  large  and  beautiful  figures.     $7  00. 

W^^ '^fr^eLr  and  Director  0/ the  Gynmcological  Clinic  in  the  University  of  BostocU. 

A  COMPLETE  TREATISE  ON  THE  PATHOLOGY  AND  TREAT- 

MENT  OF  CHILDBED,  for  Students  and  Practitioners.  Translated,  with  the  consent 
ff  the  aufhor  from  the'second  German  Edition,  by  James  Rkad  Chadwick,  M.D.  In 
one  octavo  volume.     Cloth,  $4  00.     (Lately  Issued.) 

BANNER  (THOMAS  H.),  M.D.  „       „.        .        . 

•^   nv  THE  SIGNS  AND  DISEASES  OF  PREGNANCY.   First  American 

^iSseLnlnd  Enlarged  English  Edition,     ^it^  f"- colored  plates  and  illustra- 
Jo^  on  wood.    In  one  handsome  octavo  volume  of  about  500  pages,  cloth,  $4  25. 


24         Henry  C.  Lea's  Son  &  Co.'s  Publications — {Midwifery). 
J^EISHMAN  ( WILLIAM),  M.D., 

Regius  Pro/essor  of  Midwifery  in  the  University  of  Qlasgow,  <fcc. 

A  SYSTEM  OF  MIDWIFERY/INCLUDING  THE  DISEASES  OF 

PREGNANCY  AND  THE  PUERPERAL  STATE.  Third  American  edition,  revised  by 
the.  Author,  with  additions  by  John  S.  Parry,  M.D.,  Obstetrician  to  the  Philadelphia 
Hospital,  &o.  In  one  large  and  very  handsome  octavo  volume,  of  733  pages,  with  over 
^~"  u.,- j_- J  illustrations.    Cloth,  $4  50  ;  leather,  $5  50  ;  half  Russia,  $6.    {Just  Ready.) 

The  book  is  greatly  iru proved,  and  aa  sach  will  be 
wilcomed  by  those  %vho  are  trying  to  keep  posted  in 
the  rapid  advaoces  which  are  being  made  ia  the 
Btudy  of  obstetrics. — Boston  Mtd .  and  Surg.  Journ., 
Nov    1:7,  1879. 


two  hundred 

Tew  worke  on  this  subject  have  met  with  as  great 
a  demand  at  this  one  appears  to  have.  To  judge 
by  the  frequency  with  which  its  author's  views  are 
quoted,  and  its  Siatements  referred  toin  obstetrical 
literature,  one  would  judge  thai  there  are  few  phy- 
sicians dev)ting  much  attention  to  ob&letrics  who 
are  withoutit.  The  author  is  evideutly  a  man  of 
ripe  experience  and  conservative  riews,  and  in  no 
branch  of  medicine  are  these  more  valuable  than  in 
this. — New  Remedies,  Jan.  ISSO. 

We  gladly  welcome  the  new  edition  of  this  excel- 
lent text  book  of  midwifery.  The  former  editions 
have  been  most  favorably  received  by  the  profes- 
sion on  both  sides  of  the  Atlnntic  In  the  prepara- 
t  on  of  the  present  edition  the  author  has  made  such 
alterations  as  the  progress  of  obstetric il  science 
seems  to  require,  and  we  canDOt  but  admire  the 
ability  with  which  the  task  has  been  performed. 
We  consider  it  an  admirable  text-book  for  students 
daring  their  attendance  upon  lectures,  and  have 
great  pleasure  in  recommending  it.  As  an  exponent 
Kif  ihe  midwifery  of  the  present  day  it  has  no  supe- 
riur  in  the  Euglish  language. — Canada  Lancet ,  Jan. 
1S80. 

To  the  American  student  the  work  before  us  must 
prove  admirably  adapted,  complete  in  all  its  piirts, 
essentially  modern  in  its  teachings  and  with  dem- 
on-itrationf-  noted  for  clearness  and  preci.-^ion,  it  will 
gain  in  favor  and  be  recognized  as  a  work  of  stand- 
ard merit  The  work  cannot  fail  to  be  popular,  and 
i>  cnrdiitlly  recommended.— iV.  0.  Mtd.  and  Surg 
Jifurii  ,  March,  ISSO. 

LeishmaQH  is  certainly  one  of  the  best  systematic 
woik'  oD  niidwiiery.  It  is  very  complete  in  all  the 
p;-frt8  es-<ential  for  such  a  treati^e  To  practitionerb 
and-siadeots  it  is  to  be  strongly  recommended  as  a 
eal^j  and  reliable  guide  to  the  modern  practice,  of 
iiiidwlierv. — Canada  Med.  and  Surg.  Journal, 
March,  ISSI. 

This  is  a  book  of  well -established  I'eputation,  both 
in  Eaglaud  and  America.  The  present  edition  has 
beeu  rir^vi^nd  with  care  by  the  disiinguished  author, 
and  i5iippUed  with  such  additions  and  emendations 
a  -  the  rd,pi J  advances  iu  obstetrical  science  demand. 
Pacific  Med.  and  Surg.  Journ.,  May,  ISSO. 


This  work  is  a  thoroughly  good  one,  and  is  well 
adapted  to  the  requirements  of  the  practical  obstet- 
rician. It  is  something  more  than  a  compend  de- 
signed for  the  medical  student:  it  is  a  bonk,  to  be 
studied  by  the  practitioner,  and  it  will  seldom  dis- 
appoint him.  It  is  of  couveuieat  size,  clearly  writ- 
ten, and  eminently  practical.  As  such,  we  hi^artily 
commend  it  to  our  readers  —St.  Louis  Clin.  Record, 
Jan.  1880. 

We  are  glad  to  call  the  attention  of  our  readers  to 
this  new  edition  of  Dr.  Leishmao's  well-known 
work,  which  has  already  established  itself  in  gen- 
eral favor  both  iu  this  country  and  in  America.  In 
noticing  this  third  edition  we  need  only  direct  at- 
tention to  the  differences  between  it  and  its  prtde 
ce.-isor.  Ahh.iugh  carefully  revised  throughout, 
with  not  a  few  additions  iu  various  places,  the  net 
enlargement  araounre  only  to  a  few  pages. —  Glas- 
(fow  Mnd.  Journ.,  Jan.  1830. 

Leishman's  i^  certainly  one  of  Ihe  best  systematic 
works  on  midwifery.  It  is  very  complete  in  all  the 
parts  es.-^eutial  tor  snch  a  treatise.  To  practitioners 
and  students  it  is  to  be  atrongiy  recommended  as 
I  safe  and  reliable  guide  to  the  modern  practice  of 
midwifery.  — Canada  Med.  and  Surg.  Journal, 
March,  18S0. 

It  has  been  well  und  carefully  written.  The  views 
of  the  author  are  broad  and  liberal,  and  inditate  a 
well  balanced  judgment  and  matured  mind.  We  ob- 
serve no  spirit  of  dogmatism,  but  the  earnest  teach- 
iog  of  the  thoughtful  observer  and  lover  of  true 
science.  Take  t;he  volume  as  a  whole,  and  it  h.-isfew 
eqaaU.— J/'/.  Med.  Journ.,  Feb.  ISSO. 

Dr.  Lelsbm^n  is  too  well  known  to  the  profession, 
not  only  that  but  to  the  student  who  is  about  to 
enter  the  profession,  to  need  any  introduction.  Of 
his  w.irk,  we  need  but  say  that  it  is  a  standard, 
snnnd  and  practical.— ^i.  L  tuis  Courier  uf  Mtd., 
Jan.  ISSO. 


F 


ARRY  {JOHN  S.),  M.D., 

Oh/,te.trician  to  the  Philadelphia  Hospital,  Viee-Prest.  o/lhe  Obstet.  Siciety  of  Philadelphia. 

extra-uteri>:e  pregnancy:  its  clinical  history, 

DIAGNOSIS,   PROGNOSIS,  AND   TREATMENT.    In  one  handeome  octavo  volume. 
Cloth,  $2  iO.     (Lately  Issued.) 


JJODGS  {HnOH  L.),  M.D., 

Emeritus  Pro/essor  of  Midwifery,  &o.,tnthe  University  of  Penn.sylvania,  Ac . 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS.     IIlus- 

trated  with  large  lithographic  plates  containing  one  hundred  and  fifty-nine  figures  from 
original  photographs,  and  with  numerous  wood-cuts.  In  one  large  and  beautifully  printed 
quarto  volume  of  650  double-columned  pages,  atrongiy  bound  in  cloth,  $14. 


Tlie  work  of  Dr.  Hodge  is  something  more  than 
a  simple  presentation  of  his  particular  views  in  the 
de  »artment  of  Obstetrics;  it  is  something  more 
than  an  ^rdinarytreatise  on  midwifery;  it  is,  in  fact, 
a  cyclopiedia  of  midwifery.    He  has  aimed  to  em 


Dody  in  a  lingle  volume  the  whole  science  and  art  of 
Obstetrics.  An  elaborate  text  is  combined  with  ac- 
curate and  varied  pictorial  illustrations,  so  that  no 
fact  or  principle  Is  left  unstated  or  unexplained. 
— Am.  Med.  Times,  Sept.  3,  1864. 


^*^  Specimens  of  tKe  plates  and  letter-press  will  beforwarded  to  any  address,  free  by  mai 
D  receipt  of  six  cents  in  postage  stamps. 


rjHADWICK  [JAMES  R.),  A.M.,  M.D. 

A  MANUAL  OF  THE   DISRASKS  PECULIAR  TO  WOMEN. 

neat  volume,  royal  12mo.,  with  illustrations.     (Prej/aring.) 


In  one 


Henry  C.  Lea's  Son  &  Co.'s  Publications— (M(fwi/ert/,  Surgery).  25 
jyLAVFAIR  (  W.  S.),  M.D.,  F.R.C.P., 

Prnfefsor  of  Obstetric  Medicine  in  King's  College,  etc.  etc. 

A  TREATISE  ON  THE  SCIENCE  AND  PRACTICE  OF  MIDWIFERY. 

Third  American  edition,  revised  by  the  author.  Edited,  with  additions,  by  Robi^rt  P. 
Harris,  M  D.  In  one  handsome  octavo  volume  of  about  700  pages,  with  nearly  2(0 
illustrations.     Cloth,  $4;  leather,  $5;  half  "Russia,  $5  50.     (Just  Ready.) 

EXTRACT    FROM    THE    AUTHOR-'S    PREFACE. 

The  second  American  edition  of  my  work  on  Midwifery  being  exhausted  before  the  corre- 
3onding  English  edition,  I  cannot  better  show  my  appreciation  of  the  kind  reception  my  book 
as  received  in  the  United  States  than  by  acceding  to  the  publisher's  request  that  I  should 
lyself  undertake  the  issue  of  a  third  edition.  As  little  more  than  a  year  has  elapsed  since 
06  second  edition  was  issued,  there  are  naturally  not  many  changes  to  make,  but  I  have, 
evertheless,  subjected  the  entire  work  to  careful  revision,  and  introduced  into  it  a  notice  of 
lost  of  the  more  important  recent  additions  to  obstetric  seierice.  To  the  operation  of  gastro- 
lytrotomy — formerly  described  along  with  the  Csesarean  section — I  have  now  devoted  a  sepa- 
ate  chapter.  The  editor  of  the  Second  American  edition,  Dr.  Harris,  enriched  it  with  many 
aluable  notes,  of  which,  it  will  be  observed,  I  have  freely  availed  myself. 

The  medical  profession  has  now  the  opportunity  i  a  very  iDtelligeot  idea  of  thera,  yet  all  details  not 
f  adding  to  their  stock  of  standard  medical  works  | 
ne  of  the  beat  volumes  on  midwifery  ever  published, 
'he  subject  is  taken  up  with  a  master  hand.  The 
art  devoted  to  labor  in  allits  various  presentations, 
he  management  and  results,  is  admirably  arranged, 
,nd  the  views  entertained  will  be  found  essentially 
aodern,  and  the  opinions  expressed  trustworthy 
['he  work  abounds  with  plates,  illustrating  various 
ibptetrical  positions;  they  are  admirably  wrought, 
,nd  aflford  great  assistance  to  the  student.— i'T.  0. 
Med.  and  Surg.  Journ.,  March,  1S80. 

If  inquired  of  by  a  medical  student  what  work  on 
(bstetrics  we  should  recommend  for  liim,  as  par 
'.xmlleme,  we  would  undoubtedly  advise  hira  to 
;hoose  Playfair's.  It  is  of  convenient  size,  but  what 
g  of  chief  importance,  its  treatment  of  the  various 
mbjectfi  is  concise  and  plain.  While  the  diacussiona 
ind  descriptions  are  sufllciently  elaborate  to  render 


necessary  for  -i  full  underetanding  of  the  Rubject  are 
omitted. — Cincinnati  Med.  News,  Jan.  1880. 

The  rapidity  with  vthich  one  edition  of  this  work 
follows  another  is  proof  alite  of  its  excellence  nod 
of  the  estimate  that  the  profession  has  formed  ol  it. 
U  is  indeed  so  well  known  and  so  highly  valued 
that  nothing  need  be  said  of  it  as  a  whole.  All 
things  con'^idered,  we  regard  this  treatise  as  the  very 
best  on  Midwifery  in  the  English  language.— i\^.  Y. 
Medical  JournnI,  May,  1880 

It  certainly  is  an  admirable  exposition  of  the 
SciPiic^  and  Practice  of  Midwifery.  Of  course  the 
udditions  made  by  the  American  editor,  Ifr.  R.  F. 
Harris,  who  never  utters  an  idle  word,  and  whose 
studious  researches  in  some  special  departments  of 
obstetrics  are  so  well  known  to  the  profession,  are 
of  great  value.— T/ie  American  Prac.ticioner,  April, 
1880. 


nARiVES  (FANCOUET),  M.D., 

-O  Physician  to  the  General  Lying-in  Hospital,  London. 

AMAjSTUAL  of  midwifery  for  MIDWIVES  AND  MEDICAL 

STUDENTS.     With  60  illustrations.     In  one  neat  royal  12mo.  volume  of  200  pages; 
cloth,  $1  25.     iNow  Re.ady.) 


The  book  is  written  in  plain,  and  as  far  an  poa- 
Blble  in  untechnical  language.  Any  intplligeat  mid- 
wife or  medi-cal  student  can  easily  compiehend  the 
directions      It  will  undoubtedly  all  a  want,  and 


will  be  popular  with  those  for  whom  it  has  been 
prepared.    The  examining  questioas  at^^the  ^back 
will  b«  found  very   UHetul.- 
Aug.  1S79. 


-Oineimiati  Med.  News, 


C!TIMSON  (LEWIS  A.),  A.M.,  M.D., 

O  snrgeon  to  the  Presbyterian  Hnspital. 

A   MANUAL  OF  OPERATIVE  SURGERY.     In  one  very  handsome 

roYal  12mo.  volume  of  about  SOOpages,  with  332  illustrations  ;  cloth,  $2  50.  (Just  Issued.) 

■^'  ,^  „_;„t„,i    -nrnfnsAlv    nerformine  them.     The  work  is  handsomely  illus- 

The  work  before  us  18  a  weUpri^Ud,^  profusely    P;;j';'";°8j'3<'j,,„ipli„„3  areclear  and  well  drawn. 

It  is  a  clever  and  usefnl  volume;  every  sludent 
should  possess  one.  The  preparation  of  this  work 
does  away  with  the  necessity  of  pondering  over 
larger  works  on  surgery  for  descriptions  of  opera- 
lions,  as  It  presents  in  a  nut-shell  just  what  is  wanted 
by  the  surgeon  without  an  elaborate  search  to  And 
\i,—Md.  Med  Journal,  Aug.  1878. 

The  author's  conciseness  and  the  repleteness  of 
the  work  with  valuable  illustrations  entitle  it  to  be 
classed  with  the  text-books  forstndentsofoperalivo 
surgery,  and  as  one  of  reference  to  the  practitioner. 
—Cineinnati  Lancet  and  Oiinia,  July  27,  1SV3, 


Illustrated  manual  of  over  four  hundred  and  seventy 
uaees  The  novice,  by  a  perusal  of  the  work,  will 
llli  good  idea  of  the  general  domain  of  operative 
fuigerl,  while  the  practical  surgeon  has  presented 
to  him  within  a  very  concise  and  intelligible  form 
tSe  laTe^and  most  approved  selections  «f  operative 

«bro^:r:iiJ^"^---?v^ 

Record   Aug.  3)  18*8. 
This  ;olume  is  devoted  e^ntirely  to  operative^^^^^^ 

^hn^^Xi^s-of-o^ettUVrd  the  ditreren^modes^ 


SE.EY-S   OPEKATIVESURGEKT^  I-lJ^l^f,»- 
cl    of650page8;withabontl00woonca 

„,„  Ti.rTTniUS  ONTHEPBINCIPLESAND 
TK?cT;oB?.S'lTn?vol.8vo  crh,7.0p.*2. 

OIBSON'SINSTITnTKSANDPKAf^^^ 

GERT.  Eigbth  «*"  "Ctwrhldsome  octavo  vol- 
'^'''^abouU0  0pp.leXr.r''a1sed  bands.  *6  50. 

THK;KS^sJJ--0"-of°?r\^fl^.^.^?. 
iVtr;nnW«^sU;  Of  Ib^'deen.    Edited  by  Jo«. 


Neili,,M.D.,  Professor  of  Surgery  in  thePenna. 
MedicalCollege,Surg-ntothe  Pennsylvania  Hos- 
pital, &c.  In  one  very  handsome  octavo  vol.  of 
780  pages,  with  316  illustrations,  cloth,  $.3  76. 

MILLBH'SPRINCIPLESOC  SURGERY.  FourthAme- 
rican,  from  the  Third  Edinburgh  Edition.  In  ore 
large  8vo.  vol.  of  700  pages,  with  340  illustrations, 
cloth,  $3  76. 

MILLER'S  PRACTICE  OF  SURGERY.  Fourth  Ame- 
rican, from  the  last  Edinburgh  Edition  Revised  by 
the  American  editor.  In  onel8rge8vo. vol. of  nearly 
700 pages, with  364  illustrations:  cloth,  $3  76. 
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Henry  C.  Lea's  Son  &  Co.'s  Publications— (Swr^eri/). 


(yROSS  (SAMUEL  D.),  M,D„ 

^-^  Professor  of  Surgery  in  the  Jefferson  Medical  Oollege  of  Philadelphia. 

SYSTEM  OF    SURGERY:   Pathological,  Diagnostic,  Therapeutic, 

and  Operative.   Illustrated  by  upwards  of  Fourteen  Hundred  Engravings,   Fifth  edition, 
carefully  revised  and  improved.    In  twolargeand  beautifully  printed  imperial  octavo  vol- 
umes of  about  2300  pp.,  strongly  bound  in  leather,  with  raised  bands,  $15;   half  Russia, 
raided  bands,  $16. 
The  continued  favor,  shown  by  the  exhaustion  of  successive  large  editions  of  this  great  work, 
proves  that  it  has  successfully  supplied  a  want  felt  by  American  practitioners  and  students.     In 
the  present  revision  no  pains  have  been  spared  by  the  author  to  bring  it  in  every  respect  fully 
up  to  the  day.     To  effect  this  a  large  part  of  the  work  has  been  rewritten,  and  the  whole  en- 
larged bj  nearly  one-fourth,  notwithstanding  which  the  price  has  beenkept  at  its  former  very 
moderatf  rate.     By  the  use  of  a  close,  though  very  legible  type,  an  unusually  large  amo.unt  of 
matter  is  3ondensed  in  its  pages,  the  two  volumes  containing  as  much  as  four  or  five  ordinary 
octavos.    This,  combined  with  the  most  careful  mechanical  execution,  and  itsvery  durable  bind- 
ing, renders  it  one  of  the  cheapest  works  accessible  to  the  profession.    Every  subject  properly 
belonging  to  the  iomain  of  surgery  is  treated  in  detail,  so  that  the  student  who  possesses  this 
work  may  be  said  to  have  in  it  a  surgical  library. 

Primus  inter  Pares."  It  \s  learned,  scholar-like,  me- 


We  aave  seldom  read  a  work  wiih  the  pructical 
■value  of  which  we  have  been  moreimpresfied.  Kvery 
chapter  is  30  concisely  put  together,  that  the  busy 
practitioner,  when  in  difficulty,  can  at  once  find  the 
information  he  requires.  Hit*  work  is  cosmopolitan, 
the  surgery  of  tLe  world  being  fully  represented  in  it. 
The  work,  in  fact,  is  so  hJiatoricaJly  unprejudiced,  and 
BO  eminently  practical,  that  it  i?  almost  a  false  compli- 
ment to  say  that  we  believe  it  to  be  destined  to  occupy 
a  foremost  place  as  a  work  of  reference,  while  a  system 
of  surgery  like  the  present  system  of  surgery  is  the 
practice  of  surgeons.  The  printing  and  binding  of  the 
work  is  unexceptionable;  indeed.it  contrasts,  in  the 
latter  respect,  remarkably  with  English  medical  and 
BQrgical  cloth-bound  publications,  which  are  generally 
60  wretchedly  stitched  as  to  require  re-binding  before 
they  are  any  time  in  use. — Dub.  Journ.  of  Med.  Sci., 
March,  1874. 

Dr.  Gross's  Surgery,  a  great  work,  has  become  still 
greater,  both  in  size  and  merit,  in  it?  most  recent  form. 
The  difference  in  actual  number  of  page.-^  is  not  more 
than  130,  but.  the  size  of  the  page  having  been  in- 
creased to  what  we  believeis  technically  termed  "ele- 
phant." there  has  been  roomforconsiderableadditions, 
which,  toiz;ether  with  the  alterations,  are  improve- 
ments.— Land.  Lancc^ Nov.  16,1872. 

It  combines,  as  perfectly  as  possible,  the  qualities  of 
a  text-book  and  work  of  reference.  We  think  this  last 
edition  of  Gross's  "Surgery,"  will  confirm  his  title  ot 


thodical,  precise,  and  exhaustive.  We  scarcely  think 
any  living  man  could  write  so  complete  and  faultless  a 
treatise,  or  comprehend  more  solid,  instructive  matter 
in  the  given  number  of  pages.  The  labor  must  have 
been  immense,  and  the  work  gives  evidence  of  great 
powers  of  mind,  and  the  highest  order  of  intellectual 
discipline  and  methodic&l  disposition  and  arrangement 
of  acquired  knowledge  and  personal  experience. — N.Y, 
Med.  Journ.,  Feb.  1873. 

As  a  whole,  we  regard  the  work  as  the  representative 
"System  of  Surgery"  in  the  English  language. — St. 
Louis  Medicaland  Surg.Journ.^Oct.l^lQ., 

The  two  magnificent  volumes  before  us  afford  a  very 
complete  view  ot  the  surgical  knowledge  of  the  day. 
Some  years  ago  we  had  the  pleasure  of  presenting  the 
first  edition  of  Gross's  Surgery  to  the  profession  as  a 
work  of  unrivalled  excellence;  and  now  we  have  the 
result  of  years  of  experience,  labor,  and  study,  all  con- 
densed upon  the  great  work  before  us.  And  to  students 
or  practitioners  desirous  ofenriching  their  library  with 
a  treasure  of  reference,  we  can  simply  commend  th« 
purchase  of  these  two  volumes  of  immense  research  — 
a  incinnaii  Lancet  and  Observer^  Sept.  1S72. 

A  complete  system  of  surgery — not  a  mere  text-book 
of  operations,  but  a  scientific  account  of  surgical  theory 
and  practicein  all  its  departments. — Brit,  and  For, 
Med.  Chir.  Rev.,  Jan.  1873. 


^r  THE  SAME  AUTHOR. 

A    PRACTICAL  TREATISE    ON  THE  DISEASES,  INJURIES, 

and^Malformations  of  the  Urinary  Bladder,  the  Prostate  Gland,  and  the  Urethra.  Third 
Edition,  thoroughly  Revised  and  Condensed,  by  Samuel  W.  G-ross,  M.D.,  Surt^eon  to 
the  Philadelphia  Hospital.  In  one  handsome  octavo  volume  ol  574  pages,  with  170  illus- 
trations: oloth,  $4  50.     (Just  Issued.) 


For  reference  and  general  information,  the  physician 
or  surgeon  can  find  no  work  that  meets  thi^ir  necessities 
more  thoroughly  than  this,  a  revised  edition  of  an  ex- 
cellent treatise,  and  no  medical  library  should  be  with- 
out it.  Replete  with  handsome  illu^tratinns  and  good 
ideas,  it  has  the  unusual  advantage  of  being  easily 
comprehended, by  the  reasonable  and  practical  manner 
in  which  the  various  subjects  are  systematized  and 
arranged  We  heartily  recommend  it  to  the  profession 
af  a  valuable  addition  to  the  important  literature  of  dis- 


eases of  the  urinary  organs. — Atlanta  Med.  Journ..Oct. 
1876. 

It  is  with  pleasure  we  now  again  take  up  this  old 
work  in  a  decidedly  new  dress.  Indeed,  it  must  be  re- 
garded as  a  new  book  in  very  many  of  its  parts.  The 
chapters  on  "Diseases  of  the  Bladder,"  "Prostate 
Body,"  and  "  Lithot-omy,"  are  splendid  specimens  of 
descriptive  writing ;  while  the  chapter  on  "  Stricture" 
is  one  of  the  moat  concise  and  clear  that  we  have  ever 
read.— iVVit'  York  Med.  Journ.,  J^ov. 187 6. 


D 


T)T  THE  SAME  AUTHOR. 

A   PRACTICAL   TREATISE    ON  FOREIGN  BODIES   IN   THE 

AIR-PASSAQES.     In  1  vol.  8vo.,  with  illustrations,  pp.  468,  cloth,  $2  76. 
B  VITT  [ROBERT),  M.R.  C.S.,Sfc. 
THE  PRINCIPLES  AND  PRACTICE  OP  MODERN  SURGERY. 

A  newand  reviaed  American,  from  the  eighth  enlarged  and  improved  London  edition.  lUas- 
trated  with  four  hundred  and  thirty -two  wood  engravings.  In  one  very  handsome  octavo 
volume,  of  nearly  700  large  and  closely  printed  pages,  cloth,  $i  00  ;  leather,  $5  00. 

practice  ot  surgery  are  treated,  ana  so  clearly  and 
perspicuonsly,  ae  to  elncidateeveryimportant  topic. 
We  nave  examined  thebook  most  thoroughly,  and 
Camay  that  this  8 access  is  well  merited.  His  book, 
moreover,  possesserthe  inestimable  advantages  of 
having  the  subjectR  perfectly  well  arranged  and 
classifled  and  of  being  written  in  a  stvle  at  once 
clear  and  succinct. — Am.  Journalof  Med.Sciencee. 


AH  that  the  surgical  student  or  practitioner  could 
desire. — Diiblin  Quarterly  Journal. 

It  is  a  most  admirable  book.  We  do  not  know 
IV  hen  we  have  examined  one  with  more  pleasure. — 
Boston,  Med.  and  Surg.  Journal. 

In  Mr. Drultt's book, though contalnlngonly  some 
sevenhundred  pages,  both  the  principles  and  the 


Henry  C.  Lea's  So^^^o^^BjvmACATioj,s-( Sura.ry). 


JJAMILTON  (FRANK  U.)  M.D.,  LL  D 

Surgeon  to  the  BMevne  HoHpital.  Xeie  York 

A  ^""  '  ■  ~    — 

TION 

octavo  volume  of  over  900  page 

half  Russia,  raised  bands,  $7  00. 
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ONVSh^eir  '^I^^ATISE  ON  FRACTURES  AND  DISLOCA- 

If  Russia,  raised  bands   $7^00    '  v'lustrabons.     Cloth,  $5.60;    leather,  $6.60; 

treatise  on  a  frequent  and  troSb^esLe  das«  of  ..^L.u  ^'li^r""'  "  '"S"'  "^  ''"  '■^^"'"■''"'e 
sion  abroad,  as  well  as  at  home  hn  °?r„n  "f/.t"'^*"'^-  ^'"'  unanimous  voice  of  the  profes- 
oan  refer  fo;  information  re^eitin^^he  deWls  oV  ^l  Tr  TK^'ir''' "  "'^"'^  "="  ^'"'■^°" 
edition,  the  author  hns  added  a  char,  er  on  oJL  ,  p  ^'?'-  i".""*  P-'^P''""™  «f  'his  new 
has  been  entirely  rewritten  in  order  thnt  the  r  if  "f""''' ^  '^'  ""  Fractures  of  the  Patella 
ieot  mi^lit  >,»  „dJ^  A-'  t  /  .?  "'  '°°  results  of  a  recent  exhaustive  study  of  this  sub 
fevisTon  A  nS;  o^lilu^tra";  ■ois'l,'""^  '"'^"^•'  "'  '^'  ''™''  '"''  ^^'"^Sone  m'ost  thorough 
ha":  W;n  inserted  froltiro^T  ^^^^'IJi!^^^  _'?  "."^l^^  P'-.^  f"„.1-  --•  -d  a  ffw 


inserted  from  the  German  edition,  published  at  Giittingen  in  1877. 
So  many  kind  expressions  of  welcome  have  been 
showered  upon  each  successive  ediiiou  of  ibis  val- 
uable treatise,  that  scarcely  anyihing  leiuains  for 
as  to  Jo  but  toexiend  the  caalomary  cordial  greet- 
ing. It  is  the  only  complete  work  on  the  subject 
of  Fractures  in  the  English  language.  We  con- 
gratulate the  accomplished  author  on  the  deserved 
success  of  hie  work,  and  hope  that  he  may  live  to 
havemany.'.ncceediDg  editions  pas:-  under  his  skill- 
ed supervision.— PWta.  Coll.  and  Clin.  Record 
Nov.  lo,  1S80. 

Dr.  Hamilton  has  devoted  great  labor  I  o  the  study 
of  these  subjects.  His  large  experience,  extended 
research,  ;i  nd  patient  investigation  have  matte  him 
one  of  the  highest  authorities  among  living  writers 
in  this  branch  of  surgery.  This  work  is  systematic 
and  practical  in  its  arrangement,  and  presents  its 
subject  matter  clearly  and  fcrcibly  to  the  reader 
or  student.— jlfar-j/Zand  MedicalJournal,  Nov.  15, 
1880. 


The  only  complete  work  on  its  subject  in  the  En i?- 
llsh  tongue,  and,  indeed,  may  now  be  said  to  be 
the  only  work  of  its  kind  in  any  tongue.  It  would 
require  an  exceedingly  critical  examination  to  de- 
tect in  it  any  particulars  in  which  it  might  be  im 


proved.  The  work  is  a  monument  to  American 
surgery,  and  will  long  serve  to  keep  green  the 
memory  of  its  venerable  author.-  Michigan,  Med 
i^ews,  Nov.  Itl,  ISS  . 

Universal  verdict  has  pronounced  it,  humanly 
speaking,  a  perfect  treatise  upon  this  subject.  As 
it  is  the  only  complet,-  and  illnsti-ated  work  in  any 
language  treating  of  fracture?  and  dislocations,  it 
is  safe  to  i-fflrm  that  every  wide-awake  surgeon  and 
general  practitioner  will  regard  it  as  indispensable 
to  the  safe  and  pleasant  conduct  of  their  profes- 
sional work  — i>eiro^i  Lancet,  Nov.  IS,  ISSO. 

The  hook  is  known  to  be  the  only  complete  treati  e 
in  the  Engli-h  language,  or  In  any  language,  and 
needs  no  recommeudation.  If  there  shuuld  slill 
be  a  surgeon  who  does  not  have  the  book  in  his 
library,  we  advise  him  to  get  it  immediately.- 
Buffalo  Med.  and  Surg.  Journ.,  Dec.  18S0. 

Thi^  i»  the  sixth  edition  of  the  only  work  extant 
devoted  excluively  to  fractures  and  dislocitions. 
That  no  ambiliuus  surgeon  has  aspired  to  enter  this 
field  as  a  rival  to  Prof.  Hamilton  is  ample  testi- 
mony to  the  ihoroughness  and  completeness  with 
which  he  has  done  his  work.— ()ftio  Med.  Recorder, 
Dec   ISPO. 


A  SHHURST  (JOHN,  Jr.),  M.D., 

-*^  Prof,  of  Clinical  Surgery,  Univ.  of  Pa.,  Surgeon  to  the  Episcopal  Hospital,  Philadelphia. 

THE    PRINCIPLES  AND  PRACTICE  OF  SURGERY.    Second 

edition,  enlarged  and  revised.     In  one  very  large  and  handsome  ootavo  volume  of  over 
1000  pages,  with  642  illustrations.    Cloth,  $6;  leather,  $7;    half  Russia,  $7.50.     {Jttst 
Ready.) 
Conscientiouanesa  and  thoroughness  are  two  very 
marked  traits  of  character  in   the  author  of  this 
book.     Out  of  these  traits  largely  has  grown   the 
success  of  his  mental  fruit  in  the  past,  and  the  pre- 
sent ofifer  seems  in  no  wise  an  exceptioa  to  what  has 
gone  before.     The  general  anangement  of  the  vol- 
ume is  the  same  as  in  the  first  edition,  but  every  purt 
has  been  carefully  revif-ed,  aod  much  new  matter 
added.— PAiia.  Med.  Times,  Feb.  1,  1S79. 

We  have  previously  spoken  of  Dr.  Ashhurst's 
work  in  terms  of  praise.  We  wish  to  reiterate  those 
terms  here,  and  to  add  that  no  more  satisfactory 
representation  of  modern  surgery  has  yet  fallen 
from  the  press.  In  point  of  judicial  fairness,  ot 
power  of  condensation,  of  accuracy  and  conciseness 
0^  expression  and  thoronghly  good  Englih^h,  Prof. 
Aflbhurst  has  no  superior  among  the  surgical  writers 
in  America.— ^wi.  Practitioner,  Jan.  1S79. 

The  attempt  to  embrace  in  a  volume  of  1000  pages 
the  whole  field  of  surgery,  general  aod  special 
would  be  a  hopeless  tabk  unless  throagh  the  most 
tireless  industry  in  collating  and  *"/^8\°«',f„^^^ 
6he  wisest  judgment  in  condensing  and  escluding 
These  facilities  have  been  abundantly  employed  by 
the  author,  and  he  has  given  us  a  J^^^^  f  ^^lleut 
treatise,  brought  up  by  t^^^^revision  fc^r  the  second 
edition  to  the  latest  date  Of  ^^""^  '  V«,^7^ene^^^ 
dehiened  for  specialists,  but  as  a  course  of  general 
surgical  knowledge  and  for  general  pracui^^^^^^^^^^ 
aud\s  a  text-book  for  students  ^^  is  not  sn  passea 
by  any  that  has  yet  ^PP^ared,  whether  of  1. me  or 
foreign  authorship. -iV.  Carolina  Med.  Journal, 
Jan.  1S79. 


Ashbnrst's  Surgery  Is  too  well  known  in  this 
country  to  require  special  commendation  from  us. 
This,  its  second  edition,  enlarged  and  thoroughly 
revised,  brings  it  nearer  our  idea  of  a  model  text- 
book than  any  recently  published  treatise.  Though 
numerous  addiiions  have  been  made,  the  size  of  the 
work  is  not  materially  increased  The  main  trouble 
of  text-books  of  modern  times  Is  that  they  are  too 
cnmberBome.  The  student  needs  a  book  which  will 
furnish  him  the  most  information  in  the  shortest 
time.  In  every  respect  this  work  of  Ashhurst  is 
the  model  text-book-  full,  comprehen^iive  and  com- 
pact.— Nashville  Jour,  of  Med.  and  Surg.,  Jan.  '79. 

The  favorable  nxeption  of  the  first  edition  is  a 
guarantee  of  the  popularity  of  this  edition,  which  is 
fresh  from  the  editor's  hands  with  many  enlarge- 
ments and  improvements.  The  author  of  this  work 
is  deservedly  popular  as  an  editor  and  writer,  and 
his  contributions  to  the  literature  of  surgery  have 
gained  for  him  wide  reputation.  The  volume  now 
offered  the  profetsion  will  add  new  laurels  to  those 
already  won  by  previous  contributions.  We  can 
only  add  that  the  work  is  well  arrangi'd,  filled  with 
practical  matter,  and  contains  in  brief  and  clear 
languaj^e  all  that  is  necessary  to  be  learned  by  the 
student  of  surgery  whilst  in  attt^ndance  upon  lec- 
tures, or  the  general  practitioner  in  hie  daily  routine 
practice. — JLi.  Med.  Journal,  Jan.  1S79. 

The  fact  th;it  this  work  has  reached  a  second  edi- 
tion so  very  soon  after  the  publication  of  the  fiist 
one,  speaks  more  highly  of  its  merits  than  anything 
we  might  say  in  the  way  of  commendation.  It 
seems  to  have  immediately  gained  the  favor  of  stu- 
dents and  physicians.— (/inc-in.  Med.  .ffews,  Jau.'79. 
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-DRYANT  [THOMAS),  F.R.G.S., 

-*-'  Surgeonto  Ouy^s  Hospital. 

THE  PRACTICE  OP  SURGERY.     Third  American,  from  the  Sec- 
ond and  Revised  English  Edition.     Thoroughly  revised  nnd  much  improved,  by  John  B. 
Roberts,  M.D.      In  one  large   and  very  handsome  imperial    octavo  volume  of  over  lOdO 
pai;('f,  with  672  illustrations.     Cloth,  $6   60;  leather,  $7  60  |  very  handsome  half  Russia, 
raised  bands,  $8  00.    {Just  Ready.) 
The  marked  success  of  this  ivorlc  on  both  sides  of  the  Atlantic  shows  that  the  author  has  suc- 
ceeded in  the  effort  to  give  the  student  and  practitioner  a  sound  and  trustworthy  guide  in  the 
practice  of  surgery. 

In  preparing  a  new  edition,  it  has  seemed  best,  in  order  to  adapt  the  worli  more  thoroughly  to 
the  needs  of  the  native  student,  that  it  should  receive  the  benefits  of  a  revision  by  an  American 
editor,  who  should  not  only  incorporate  the  most  recent  discoveries,  but  also  the  modes  of  pro- 
cedure, which  must  necessarily  vary  with  the  practices  of  different  countries. 

The  work  is  now  confidently  presented  as  worthy  a  continuance  of  the  very  distinguished  suc- 
cess which  has  marked  the  reception  of  the  previous  editions. 


PJ  RICES  EN  (JOHN  E. ), 

Professor  of  Surgery  in  University  College,  London,  etc. 

THE  SCIENCE  AND  ART  OF  SURGERY;  being  a  Treatise  on  Sur- 
gical Injuries,  Diseases,  and  Operations.  Carefully  revised  by  the  author  from  the 
Seventh  and  enlarged  English  Edition.  Illustrated  by  eight  hundred  and  sixty  two  en- 
gravings on  wood.  In  two  large  and  beautiful  octavo  volumes  of  nearly  2000  pages  : 
cloth,  $8  50  J  leather,  $10  50;  half  Russia,  $11  50.     {Now  Ready.) 

The  seveath  edition  is  before  the  world  as  the  last 
wuid  01  Burgical  ecieoce.  There  may  be  monographs 
which  excel  it  upon  certain  points,  hut  as  a  con- 
spectas  upon  Bargical  principles  and  practice  it  is 


unrivalled.  It  will  well  reward  practitionerB  to 
read  it,  for  it  Las  been  a  peculiar  province  of  Mr. 
Eiichsen  to  demoastrate  the  absolute  interdepend- 
ence of  medicttl  and  surgical  science  We  need 
scarcely  add,  in  conclusion,  that  we  heartily  com- 
mend the  work  to  students  that  they  may  be 
grounded  in  a  sound  faith,  and  to  practitioners  as 
an  Invaluable  guide  at  the  bedside.— J.m.  Practi- 
tioner, April,  1878. 

It  is  no  idle  compliment  to  say  that  this  Is  the  Best 
edition  Mr.  Erichsen  has  ever  produced  of  his  well- 
known  book.  Besides  inheriting  the  virtues  of  i's 
predecessiors,  it  possesses  excellences  quite  its  own. 
Having  stated  that  Mr.  Erichsen  has  incorporated 
Into  this  edition  every  recent  improvement  in  the 
science  and  art  of  surgery.  It  would  be  a  supereroga- 
tion to  give  a  detailed  criticism.  In  short,  we  un- 
be-sitaliDgly  aver  that  we  know  of  no  other  single 
woik  where  the  student  and  practitioner  can  gain  at 
oncesoclear  auiuaightinto  the  principles  of  surgery, 
and  so  complete  a  knowledge  of  the  exigencies  of 
surgical  practice.— -tondt^n-  Lancet^  Feb.  14,  1878 

For  the  past  twenty  years  Erichsen's  Surgery  has 
maintained  itsplace  as  the  leading  text-book,  not  only 
in  this  country,  but  in  Great  Britain.  That  it  is  able 
to  hold  itf  t^round,  is  abundanlly  proven  by  the  tho- 
roughness with  which  the  present  edition  has  been 
revised,  and  by  the  large  amount  of  valanble  mate- 


rial that  has  been  added.  Aside  from  this,  one  hun- 
dred and  fifty  new  illastrations  have  been  inserted, 
including  quite  a  number  of  microscopical  appear- 
ances of  patholjgical  processes,  do  marked  is  this 
change  for  the  better,  that  the  work  almost  appears 
is  an  entirely  new  one. — Med.  Record,  Feb.  23,1878. 

Of  the  many  treatises  on  Surgery  which  it  has  been 
our  task  to  stiidy,  orour  pleasure  to  read,  there  is  none 
which  in  all  points  has  satisfied  us  so  well  as  the  classic 
treatise  of  Brichsen.  His  polished,  clear  style,  his  free- 
dom from  prejudice  and  bobbies,  his  unsurpassed  grasp 
ofhis  subject,  and  vast  clinical  experience,  qualify  him 
admirably  to  write  a  model  text-book.  When  we  wish, 
at  the  least  cost  of  time,  to  learu  the  most  of  a  topic  in 
surgery,  we  turn,  by  preference,  to  his  work.  It  is  a 
pleasure,  therefore,  to  see  that  the  appreciation  of  it  is 
general,  and  has  led  to  the  appearance  of  another  edi- 
tion.— Med.  and  Surg.  Reporter,  Feb.  2, 1878, 

Notwithstanding  the  increase  In  size,  we  observe  that 
much  old  matter  has  been  omitted.  The  entire  work 
has  been  thoroughly  written  up,  and  not  merely  amend- 
ed by  H  few  extra  chapters  A  great  improvement  has 
been  made  in  the  illustrations.  One  hundred  and  fifty 
new  ones  have  been  added,  and  many  of  the  old  ones 
have  been  redrawn.  The  author  highly  appreciates  the 
favor  with  which  his  work  has  been  received  by  Ameri- 
can surgeons,  and  has  endeavored  to  render  his  latest 
edition  more  than  ever  worthy  of  theirapproval.  That 
he  has  succeeded  admirably,  must,  we  think,  be  the 
general  opinion.  We  heartily  recommend  the  book  to 
both  student  and  practitioner. — N.  Y.Med.  Journal. 
Feb. 1878. 


TJOLMES  {TIMOTHY),  M.D., 

-A-^  Surgeonto  St.  George's  Hospital,  London. 

SURGERY,  ITS  PRINCIPLES  AND  PRACTICE.    In  one  hand- 

someoctavo  volume  of  nearly  1000  pages,  with  411  illustrations.  Cloth,  $6;  leather,  $7  ; 
half  Russia,  $7  50.     (Just  Issued.) 


This  18  a  work  which  has  been  lookedfor  on  both 
sl.iesofthe  Atlantic  with  much  interest.  Mr.  Holmes 
Is  a  surgeon  ot  Urge  and  varied  experience,  and  one 
of  the  beet  known,  and  perhaps  the  most  brilliant 
writer  upon  surgical  subjects  in  England.  It  Is  a 
book  for  students — and  an  admirable  one— and  for 
the  busy  general  practitioner.  It  will  give  a  student 
all  the  knowledge  needed  to  pass  a  rigid  examina- 
tion. The  book  fairly  justiflee  the  high  expectations 
that  were  formed  of  it.  Its  style  is  clear  and  forcible, 
even  brilliant  at  times,  and  the  conciseness  needed 
to  bring  it  within  its  properlimits  has  not  Impaired 


its  force  and  distinctness.— .W.r.  Med.  Record,  April 
14,  1876. 

It  win  be  found  a  most  excellent  epitome  of  sur- 
gery by  the  general  practitioner  who  has  not  the 
time  to  give  attention  to  more  minute  and  extended 
works  and  to  the  medical  student.  In  fact,  we  know 
of  no  one  we  can  more  cordially  recommead.  The 
author  has  succeeded  well  in  giving  a  plain  and 
practical  account  of  each  surgical  injury  and  dis- 
ease, and  of  the  treatment  which  is  most  com- 
monly advisable.  It  will  no  doubt  become  a  popu- 
lar workin  the  profession,  and  especially  as  a  text- 
book.—  Cincinnati  Med.  News,  April,  1876. 


ASHTON  ON  THE  DISEASES,  INJURIES,  ANn  MAL- 
FORMATIONS OF  THE  RECTUM  AND  ANUS: 
with  remarks  on  Habitual  Constipation.  Second 
American,  from  the  fourth  and  enlarged  London 
Edition.  With  Illustrations.  In  one  8vo.  vol.  ot 
287  pages,  cloth, $3 26. 


SARGENT  ON  BANDAGING  AND  OTHER  OPERA- 
TIONS OF  MINOR  SURGERY.  New  edition,  with 
an  additional  chapter  on  Military  Surgery.  One 
12mo.  Tol.of383pag96  withlSl  wood-cuts  Cloth, 
$175. 
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lU'ELLS  (J,SOELBEEG), 

Professor  of  Ophthalmology  in  King's  College  Hospital,  Ac. 


octavo  volume  of  DOO  pages 
(Just  Ready.) 


;  -      ---   —  large  and  very  haDdPome 

tlotb,  ^5  j  leather,  £6  ;  half  Ruseia,  raised  bands,  $6.50. 


The  long-continued  Illness  of  the  author,  with  its  fatnl  terminrtion,  has  kept  this  work  for 

ome  time  out  of  print,  and  has  deprned  it  of  the  advantage  of  the  revision  which  he  sought 
to  give  U  during  the  last  years  of  hi-  life.  This  edition  has  therefore  Ken  placed  under  the 
eduoiial  8up.ervi8ion  of  Dr.  Bull,  who  has  labored  earnestly  to  introduce  in  it  all  the  advances 
whxh  observation  and  experience  have  acquired  for  the  theory  and  practice  nf  ophtha!inolo-y 
since  the  appearance  of  the  last  revision.  To  accomplish  thi,=.  considerable  additions  have  be?n 
required,  and  the  work  is  now  presented  in  the  eoniidence  that  it  will  fully  deserve  a  continu- 
ance ot  the  very  marked  favor  with  which  it  has  hitherto  been  greeted  as  a  complete,  but  con- 
CK-e    exposition  of  the  principles  and  facts  of  its  important  department  of  medica,!  science. 

Ihe   additions  made  in  the  previous  American  editions  by  Dr.  Hays  have  been  retained, 
including  the  very  full  series  of  illustrations  and  the  test-types  of  Jaeger  and  Snellen. 

This  new  edition  of  Br.  Wells's  great  w.jrk  on  the 
eye  will  be  welcomed  by  the  profession  at  large  a-" 

wel;  as  by  the  oculist.    It  coDtainsniuch  new  m   tier 
reliiiiug  to  treatment  and  pathology,  and  is  brought 

thoiouglily  up  with  the  pre-ent  status  of  ophthal- 

nulogy.     Its  chapter  on  refraction  and  accommo- 

uatioL — a  subject  much  discussed  of  late  ypafs,  and 

of   great  importance — is  exceedingly   complete.— 

LouibVilU  Med.  NbWs,  Nov.  13,  18S0. 
The  merits  of  Wells's  treatise  on  diseaeea  of  the 

eye  have  been  so  universally  acknowledged,  and  are 

bo  familiar  to  all  who  profess  to  have  given  any  at- 

leniion  to  ophthalmic  surgery,  that  any  discuebion 

of  them  at  this  late  day  will  be  a  work  of  superero- 
gation.    Very  little  that  is  practically  useful  in  re- 

ceut  ophthalmic  literature  has  escaped  the  editor, 

and  ihe  third  American  edition  is  well  up  to  the 

limes.    As  a  text-book  on  oph.halmic  surgery  for  the 

English-speaking  practitioner,  it  is  without  a  rival. 

— Am.  Journ.  of  Med.  Sci.,  Jan.  1&81. 
The  work  has  justly  held  a  high  place  in  English 

ophthalmic  literature,. and  at  the  time  of  iis  first  ap- 
pearance was  the  best  treatise  of  its  kind  in  the  lan- 


guage. In  the  tecond  ediiion,  the  author  showed 
indusirioua  redearch  in  adding  new  ntaieriai  from 
every  quarter,  aud  his  spirii  wa.s  emiiienily  candid. 
A  work  thus  built  up  by  honest  effon  thou  Id  not  he 
biiflFered  to  die,  and  we  are  pleased  t)  rective  this 
third  edition  from  the  bauds  of  Dr.  Bull.  His  labor 
h  .s  been  arduous,,  afi  the  very  great  number  of  add i- 
lions  biacketeu  with  his  initial  testify.  Under 
the  editorfchip  which  the  third  edition  has  enjoyed, 
the  work  is  sure  to  sustain  its  good  repuialion,  aud 
to  maintain  its  usefulness.— i\^.  Y.  Mea.  Journ.,  Jan. 
18S1. 

There  is  really  no  work  wlii::h  approaches  it  in 
adaptation  to  the  wants  of  thogeoeral  practitioner, 
while  the  most  advanced  specialist  cannot  cUe  from 
a  perusal  of  its  ample  pages  wlihout  having  added 
to  his  knowledge.  The  American  editor,  Ur.  Bull, 
won  his  apuTb  in  ophthalmology  some  time  back, 
llus  additions  to  the  work  of  the  lamented  Wells  are 
many,  judicious,  and  timely,  and  in  just  so  much 
have  added  to  its  value. —.4m.  Fractiiio7itr,  Jan. 
1881. 


N^ 


ETTLESHIP  (EDWARD),  F.R.G.S.,  ,„-,,,    ^ 

OpUhalmioSurg.  and  Led.  on  Opkth.  Surg,  at  St.  Thomae' Eosprtal.  Lcdon. 

MANUAL    OF    OPHTHALMIC    MEDICINE.     In  one  royal  12mo. 

volume  of  over  360  pages,  with  89  illustrations.     Cloth,  $2.     (,J-ust  Ready.) 


The  author  is  to  be  congratulated  upoQ  the  very 
successful  manner  in  which  he  has  accompliehed  his 
task-  he  has  succeeded  in  being  concise  Ivithoat 
saonhcing  clearness,  and,  inciuding  the  whole 
giound  covered  by  more  voluminous  texl-boots 
*aa  given  an  excellent  r^sijm^  ot  all  the  practical  I 


ioformatioo  they  contain.  We  do  not  hesitate  to 
proDoance  Mr,  Mettleship's  book  the  best  maoual  on 
ophlhalmic  surgery  for  the  use  of  stadenlM  und 
"  biiny  practltiouers"  with  which  we  are  acquain- 
ted. -Am.  Jour,  Med.  Sciences,  April,  1880. 


riARTER  [R.  BRUDENELL),  F.R.C.S. 

V  Ophthalmic  Surgeonto  St. aeorge'sHomtal, etc  „^„-.^^_„„„„       „,.. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  BYE.    Edit- 

^  i:s^,J\\J^-i■^J3.x^    '^  hv  ToHN  Grken,  M.D.   (of  St.  Louis,  Mo.).     In  one 

Issue    ■)  _  _    ^    „ljjpterisdevoted  to  a  discussion  of  the  uses  and  selec- 

tion ofspectat-le,'^, and  is  admirably  compact,  plain,  and 
useful,  especially  the  paragraphs  on  the  treatment  of 
presbyopia  and  myopia.  In  conclusion,  our  thanks  are 
due  the  author  for  many  useful  hints  in  the  great  sub- 
ject of  ophthalmic  surgery  and  therapeutics,  afield 
where  of  late  years  we  glean  but  a  few  iirains  of  sound 
wheat  from  amass  of  ohaBf.— JVeio  York  Medical  Record, 


It  is  with  great  pleasure  that  we  can  endorse  the  «rk 

aj'  a  most  valuable  contribution  to  P^^f  ^' "P,^*"'- 
mology.  Mr.  Carter  never  deviates  from  the  end  be  h^ 

In  vilw,  and  presents  the  subjectin  a  clear  »"'?  f  "'j  " 
manner  easy  of  comprehension,  and  hence  the  mort 
vr^aable.  W^  would  especially  commend  however  a. 
worthy  of  high  praise,  the  ■".»"°«""ji'/°5„X,e  the 
peutics  of  disease  of  the  eye  is  elaborated,  fo'^^-'Y" 
iuthor  is  particularly  clear  and  P^f^ical.  "here  otcei 
writers  are  unfortunately  too  often  deficient^hehnai 


Oct.  23,1875. 


DRO  WNE  {EDGAR  ^■)',„g^jn^r„,ary,andtotheIHspensary/orSkin  Diseases. 

anw^rnSF^THB  OPHTHALMOSCOPE.    Being  Elementary  In- 

HOW  TO   USE    iHhi   ";  ^^       if^theUseofStudents.    With  thirtj-fiveillustra- 
rrs'^In'^n^s't^ail^oTr  ;oTal  llmo.  of  120  pages  :  cloth,  $1.     iNon,  Eea4y.) 

'""  '  r.^  ^dhtTZlmTc  lawson's  injubies  to  the   eye   okbit, 

r  inpENCE'S    HANDf-BOOK    0^  .O^^^^t.rnnd  iND    EYELIDS;    their  Immediate  aud   Remote 

SUKGERY,  for  the  use  of  P"-""'iJ""''„_!fer„ng  Effects.    With  about  one  hundred  illustrations, 

riinn    revised  and   enlarged      With  1"'™"°''°  I„    one  very  handsome    octavo   volume,  cloth, 

fllnsSilons.     In  one  very  handsome  octavo  vol  ^^  ^^_ 

nme,  cloth,  »2  76. 
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nURNETT  {CHARLES  H.),  M.A.,  M.I)., 

-*-'  Aural  Surg.  tothePresb.  Bosp.,  Surgeon-in-charge  of  the  Infir  .for  Die .  oftheEaryPhila. 

THE    EAR,  ITS    ANATOMY.   PHYSIOLOGY,  AND   DISEASES. 

A  Practical  Treatise  for  the  Use  of  Medical  Students  and  Practitioners.  In  one  hand- 
some octavo  volunae  of  615  pages,  with  eighty-seven  illustrations  :  cloth,  $4  60  ;  leather, 
S5  50  ;  half  Russia,  $6  00.     {Now  Ready.) 

the  observations  and  discoveries  of  others,  has  pro- 
duced a  work  which,  as  a  text-book,  stands /aciie 
princfi'S  in  our  language.    We  had  marked  several 


Foremost  among  the  nnmeroas  recent  contribu- 
tions to  aural  literature  will  be  ranked  this  work 
of  Dr.  Burnett.  It  is  impossible  to  do  justice  to 
this  volume  of  over  600  pages  in  a  necessarily  brief 
notice.  It  must  suffice  to  add  that  the  book  is  pro- 
fusely and  accurately  illustrated,  the  references  are 
coDscientiously  acknowledged,  while  the  result  has 
been  to  produce  a  treatise  which  will  henceforth 
rank  with  the  classic  writings  of  Wilde  and  Von 
TioUch..— The  Lond.  Practitioner,  May,  1879. 

On  account  of  the  great  advances  which  have  been 
made  of  late  years  in  otology,  and  of  the  increased 
int*  rest  manifested  in  it,  the  medical  profession  will 
welcome  this  new  work,  which  presents  clearly  and 
concisely  its  present  aspect,  whilst  clearly  indi- 
cating the  direction  in  which  further  researches  can  1''®'^"°*'^  to  iLs  trut 
be  most  profitably  carried  on.  Dr.  Burnett  from  his  \  ^^^-  "^owt-.,  Aug.  lS/8. 
own   matured  experience,  and  availing  himself  of 


passages  as  well  worthy  of  quotation  and  the  atten- 
tion of  the  general  practitiouer,  but  their  number  and 
the  space  at  our  command  forbid.  Perhaps  ii  is  bel- 
ter, as  the  book  ought  to  be  in  the  hands  of  every 
medical  student,  and  its  study  will  well  repay  the 
busy  practitioner  in  the  pleasure  he  will  derive  from 
the  agreeable  style  in  which  many  otherwise  dry 
and  mostly  unknown  subjects  are  treated.  To  the 
specialist  the  work  is  of  the  highest  value,  and  his 
sense  of  gratitude  to  Dr.  Burnett  will,  we  hope,  be 
proportionate  to  the  amount  of  benefit  he  can  obtain 
from  the  careful  study  of  the  book,  and  a  constant 
reference    to    its    trustworthy  pages. — Edinbui  gh 


rAYLOR  (ALFRED    S.),M.D., 
Lecturer  on  Med.  Jurisp.  and  Ghemistryin  Guy' 6  Hospital. 

A  MANUAL  OF  MEDICAL  JTJRISPKUDENCE.  Eighth  Ameri- 
can edition.  Thoroughly  revised  and  rewritten.  Edited  by  John  J.  Reese,  M.D.,  Prcf. 
of  Med.  Jurisp.  and  Toxicology  in  the  Univ.  of  Penn.  In  one  large  octavo  volume  of 
933  pages.     Cloth,  $5;   leather,  $6  j  half  Russia,  raised  bands,  $6  50,      {Just  Ready  ) 


The  American  editions  of  this  standard  manual 
have  for  a  lon^  time  laid  claim  to  the  attention  of 
the  profession.iu  this  country  ;  and  that  the  profes- 
sion has  recognized  this  claim  with  favor  is  proven 
by  the  call  for  frequent  new  editions  of  the  work. 
This  one,  the  eighth,  comes  before  us  as  embodying 
the  latest  thoughts  and  emendations  of  Dr.  Taylor, 
upon  the  subject  to  which  he  devoted  his  life,  with 
aa  assiduity  and  success  which  made  him  facile 
princtps  among  English  writers  on  medical  juris- 
prudence. Both  the  author  and  the  book  have 
made  a  mark  too  deep  to  be  aflfeoted  by  criticism, 
whether  it  be  censure  or  praise.  In  this  case,  how- 
ever, we  should  only  have  to  seek  for  laudatory 
iQim^.—Am.  Journ.  of  Med.  Sci.,  Jan.  ISSl. 

It  is  not  very  often  that  a  medical  book  reaches  its 
tenth  edition,  or  that  the  last  earthly  labor  is  per- 
formed by  the  author  in  retouching  the  work  that 
first  came  from  his  hand  thirty-five  years  before. 
All  this,  however,  has  happened  in  the  case  of  Dr. 
Taylor  and  hU  classical  treatise.  The  pen  dropped 
from  the  grasp  only  when  the  shadows  of  old  age 
were  rapidly  deepening  into  the  darkness  of  death. 
Under  the  circumstances,  all  the  journalist  has  to  do 


is  toannounce,  not  criticize  the  completed  task.  The 
value  of  the  gem  is  too  weil  known  to  require  moi  e 
than  the  telliug  that  the  mdster-hand  has  rebright- 
ened  its  facets  aod  polished  itsaugles  before  leaving 
it  as  his  legacy  to  his  brethren  in  the  profession.— 
Phila   Mr-.d.  Times,  Dec.  4,  1880. 

It  will  suffice  to  remark  that  this  new  edition 
showH  the  signu  of  jadli:iou&  revision  A  great  uum- 
ber  of  illustrative  medico-legal  cases  which  have 
occurred  since  the  last  edition  was  pu^'lished  are 
cited  in  heir  proper  connection,  and  add  much  to 
the  interest  and  palue  of  the  work;  they  comprise 
the  bulk  of  the  additions  to  the  text.  As  an  indica- 
tion of  the  r'reshnes-  of  the  work,  we  notice  numer- 
ous references  to  medic '-legal  experience  that  has 
transpired  during  the  year  just  ended  ;  among  these 
is  a  comuieuL  by  the  American  edito.  upon  that 
midsummer  madness,  the  Tanner  fasting  exploit  of 
last  August.  In  these  features  and  in  others  there 
is  ample  evidence  that  this  admirable  book  will 
maintain  its  hi^h  place  as  a  standard  authority  con- 
cerning the  matters  of  which  it  treMa.— Boston 
Med.  aad  Surg.  Journal^  Jan.  13,  1S81. 


T^Y  THE  SAME  AUTHOR. 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL.JURISPRU- 

DENCB.     Second  Edition,  Revised,  with  numerous  Illustrations.    In  two  large  octavo 

volumes,  cloth,  $10  00;  leather,  $12  00 
This  great  work  is  now  recognized  in  England  as  the  fullest  and  most  authoritative  treatise  on 
everv  departmentof  its  important  subject.  In  laying  it,  in  its  improved  form,  before  the  Amer- 
ican profession,  the  publishers  trust  that  itwill  assume  the  same  position  in  this  country. 

tjT  THE  SAME  AUTBOR. 

POISONS  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.     Third  American,  from  the  Third  and  Revised  English  Edition.     In  one 
large  octavo  volume  of  850  pages  ;  cloth,  $5  50  ;  leather,  $6  50.     {Just  Issued.) 

being  described  which  give  rise  to  legal  investiga- 
tions.—S'Ae  Clinic,  Nov.  6,  1875. 

Dr.  Taylor  hat'  brought  to  bear  on  the  compilation 
of  this  volume,  stores  of  learning,  experience,  and 
practical  acquaintance  with  nissul>ject,  probably  far 
beyond  what  any  other  living  authority  on  toxicol- 
ogy could  have  amassed  or  utilized.  He  has  fully 
sustained  his  reputation  by  the  consummate  skill 
and  legal  acumen  he  has  displayed  in  the  arrange- 
ment of  tne  subject-matter,  and  the  result  is  a  work 
on  Poisons  which  will  be  indispensable  to  every  stu- 
dent or  practitioner  in  law  and  medicine. — The  Dub- 
lin Journ.  of  Med  5c..,  Oct.  1S76. 


The  present  is  based  upon  the  two  previous  edi- 
tions; ''but  the  complete  re  vision  rendered  necessary 
by  time  has  converted  it  into  a  new  work."  This 
statement  from  the  preface  contains  all  that  it  is  de- 
sired to  know  in  reference  to  the  new  edition.  The 
works  of  this  author  are  already  in  the  library  of 
every  physician  who  is  liable  to  be  called  upon  for 
medico-legal  testimony  (and  whatoneis  not?),  so  that 
all  that  is  required  to  be  known  about  the  present 
book  is  that  the  author  has  kept  it  abreast  with  the 
times.  What  makes  it  now,  as  always,  especially 
valuable  t*the  practitioner  is  its  conciseuess  and 
practical  character,  only  those  poisonous  substauces 
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J?OBERTS  (WILLIAM),  M.D., 

Lecturer  on  Medicine  in  the  Manchester  School  of  Medicine  etc 

-^  P^^^CTICAL  TREATISE    ON  URINARY  AND  RENAL  DIS- 

A^!H.nn°"f  ?^     TK-'^^^^P"'"!-  "lo't^ted  by  numerous  oases  and  engravings.  Third 

American,  from  the  Th.rdRevised    and   Enlarged  London  Edition.     In  one  large  and 
handsome  octavo  volume  of  over  600  pages.     Cloth,  $4.     (J^st  Ready.)  ^ 

ffHOMPSON  {SIR  HENRY), 

Surgeon  and  Professor  of  Qlinical  Surgery  to  University  College  Hospital . 

LECTURES  ON  DISEASES  OP  THE  URINARY  ORGANS.  With 

Illustrations  on  wood      Second  American  from  the  Third  English  Edition.    In  one  neat 
octavo  volume.     Cloth,  $2  25.     iJust  Issued.) 
JD7  THE  SAME  AUTHOR.  

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OF 

ThTi  URETHRA  AND  URINARY  FISTULA.  With  plates  and  wood-cuts.  From  the 
thira  and  revised  English  edition.  In  one  very  handsome  octavo  volume,  cloth,  $3  5U. 
(  Lately  Published.) 

fVKE  (DANIEL  BACK),  M.D., 

■«■  Joint  author  of  The  Manual  of  Psychological  Medicine,  *0. 

ILLUSTRATIONS  OF  THE  INFLUENCE  OF  THE  MIND  UPON 

THE  BODY  IN  HEALTH  AND  DISEASE.  Designed  to  illustrate  the  Action  of  the 
Imagination.  In  one  handsome  octavo  volume  of  416  pages,  cloth,  $3  25.  (Lately  Issued .) 

-DLANDFORD  (Q.  FIELDING),  M.D.,  F.R.C.P., 

JJ  Lecturer  on  Psychological  Medicine  at  the  School  of  St.  George's  Hospital,  &c. 

INSANITY  AND  ITS  TREATMENT:  Lectures  on  the  Treatment, 

Medical  and   Legal,  of  Insane  Patients.     With  a  Summary  of  the  Laws  in  force  in  the 
United  States  on  the  Confinement  of  the  Insane.     By  Isaac  Ray,  M.  D.     In  one  very 
handsome  octavo  volume  of  471  pages;  cloth,  $3  25. 
It  satisfies  a  want  which  must  have  been  sorely 
felt  by  the  busy  general practitionert.  of  this conntry. 
It  takes  the  form  of  a  maaual  of  clinical  description 
of  the  various  forms  of  insanity,  with  a  description 
of  the  mode  of  examining  persons  suspected  of  in- 
sanity.   We  call  particular  attention  to  this  feature 


of  the  book,  as  givingit  a  unique  value  to  the  gene^ 
ral  practitioner.  Ifwe  pass  from  theoretical  conside- 
rations to  descriptions  of  the  varieties  of  insanity  as 


actually  seen  In  practice  and  the  appropriate  treat- 
ment for  them,  we  find  in  Dr.  Blandford's  work  a 
considerable  advance  over  previous  writings  on  the 
subject.  His  pictures  of  the  various  forms  of  mental 
disease  are  so  clear  and  good  that  no  readercan  fail 
to  be  struck  withtheir  superiority  to  those  given  in 
i^rdlnary  manuals  in  the  English  language  or  (so  far 
as  onr  own  reading  extends)  I  n  any  other. — London 
Practitioner,  Feb.  1871. 


EA  {HENRY  C). 
'superstition   AND   FORCE:    ESSAYS   ON   THE   WAGER    OF 

LAW,  THE  WAGER  OF  BATTLE,  THE  ORDEAL,  AND  TORTURE.  Third  Revised 
and  Enlarged  Edition.  In  one  handsome  royal  12mo.  volume  of  552  pages.  Cloth, 
$2  50.      (Just  Ready.) 


This  valuable  worls  is  in  reality  a  history  of  civi- 
lization as  interpreted  by  the  pngress  of  jurispru- 
dence. ...  In  "Superstition  and  Force"  we  have 
a  philosophic  survey  of  the  long  period  intervening 
between  primitive  barbarity  and  cii^ilized  enlight- 
enment There  is  not  a  chapter  in  the  work  that 
should  not  be  most  carefully  studied,  and  however 
well  versed  the  reader  may  be  in  the  science  of 
iurisprud.'nce,  he  will  find  much  in  Mr.  Lea's  vol- 
ume of  which  he  was  previously  ignorant.  The 
book  is  a  valuable  addition  to  the  literature  ol 
social  science.—  Westminster  Review,  Jan.  ISSO. 

The  appearance  of  a  new  edition  of  Mr.  Henry  C. 
Lea's  "Superstition  and  Force"  is  a  sign  that  our 
highest  scholarthip  is  not  without  honor  in  its  na- 
ti  °e  country.  Mr.  Lea  has  met  every  fresh  demand 
for  his  work  with  a  careful  revision  of  it,  and  the 
present  edition  is  not  only  fuller  and,  if  possible, 


more  accurate  than  either  of  the  preceding,  but, 
from  the  thorough  elaboration,  is  more  like  a  har- 
monious concert  and  less  like  a  batch  of  studies. — 
The  Nation,  Aug,  1,  1878. 

Many  will  be  tempted  to  say  that  this,  like  the 
''Declineand  Fall,"i8one  of  the  uncriticizable  books. 
Its  facts  are  innumerable,  its  deductions  simple  and 
inevitable,  and  its  chevaux-de-frise  of  references 
bristling  and  dense  enough  to  make  the  keenest, 
stoutest,  and  best  equipped  assailant  think  twice 
before  advancing.  Nor  is  there  anything  contro- 
versial in  it  to  provoke  assault.  The  author  is  no 
polemic.  Though  he  obviously  feels  and  thinks 
strongly,  he  succeeds  in  attaining  impartiality. 
Whether  looked  on  as  a  picture  or  a  mirror,  a  work 
such  as  this  has  a  lasting  value. — LippincotV s 
Magazine,  Oct.  1878. 


Ttr  TTJE  SAME  AUTEOS. 

^  KTUDIES  in  church  history,  the  RISE  OP  THE  TEM- 
PORAL powbr-bbnefit  OF  CLERGY-BXCOMMUNICATION.  In  one  large 
royafi2mo.  volume  of  516  pp.;  cloth,  $2  76.  (Lately  Fubhshed) 
^    ^  _.  _,_., —wi,    hofja  nAcnliarimnortancefort 


The  story  was  never  told  more  calmly  or  with 
„aattr  learning  or  wiser  thought.  We  doubt,  indeed 

t Me  for  clearness,  accuracy,  and  power.  -  CMcaffo 

^"vr^T^I's'latest work  "  StudiesinChurch History," 

three   siiojects     wie   ioixj]^         ♦],«  rpcord  of  winch 
Clergy,  and  Excommualcation,  the  recora  oi 


lias  a  peculiar  importanceforthe  English  student, and 
is  a  chapter  on  Ancient  Law  likely  to  be  regarded  as 
final.  We  cao  hardly  pass  from  our  mention  of  such 
works  as  these — with  which  that  on  "Sacerdotal 
Celihacv"  shnnld  he  included— without  notinj:t,he 
literary  phenomenon  that  the  head  of  one  of  the  first 
American  houses  is  also  the  writer  of  someof  itsmost 
original  hooks.— -Zionrfon  ^(fteiicewm,  Jan.  7, 1871. 
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